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Smart technologies take varied, continually changing, and complex forms that 
range from personal objects we act and perceive with to environments and infra-
structures within which everyday practices and experiences take shape. They 
consequently challenge the basic notion of things in design and call for new 
forms of exploratory foundational design engagement. 

This thesis argues that defining smart things based on functional or techni-
cal criteria alone can potentially limit effective critical and exploratory engage-
ment with them. A lack of foundational and design theoretical engagement with 
smart things can reaffirm existing design paradigms and practices, such as the 
current focus on automation, efficiency, and invisibility that could be traced 
to traditional task-focused and usability concerns in design. Smart things can 
also interpret and act autonomously, further emphasizing the need for new 
forms of (design-relevant) understanding of the entangled boundaries between 
the human and the technological. In addition, smart technologies and organisa-
tional contexts co-articulate one another. This means that the technologies both 
shape and are shaped by an organisation’s practices, strategic vision, role, and 
identity, making organisations and the challenges they face more dynamic and 
fluid. As a result, design, as an approach for dealing with partially formulated 
and ‘wicked’ problems, is increasingly involved in organisations as a strategic 
resource intended to (re-)configure practices and mindsets. However, framed 
as an organisational resource, design often seems to dematerialise into a set 
of decontextualized methods and tools rather manifest as a practice through 
sustained engagement with the practices and culture of the organisation. 
Moreover, it appears that the things that design designs, with smart technolo-
gies and within contexts entangled with smart technologies, range from material 
artefacts, services, and systems to dematerialised methods and practices. Smart 
things, therefore, present new challenges for foundational design issues that 
necessitate the development of new forms of material, aesthetic, and strategic 
understanding and practices related to designing smart things.

This thesis takes the dichotomy between material-oriented and demateri-
alised/post-thing centric design concerns as a point of departure to explore the 
notion of designing smart things, through design. It presents a research pro-
gram that explores and articulates a tentative design space of design practices 
engaged with smart things, working conceptually and artefactually within and 
across interaction and strategic design. It critically and constructively engages 
with the dichotomy, as showcased by seven concrete design examples, entan-
gling the material and the strategic. The main idea that emerges through this 
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work is a shift towards relational and entangled modes of design understand-
ing and action. This results in design frames that consider (human) subjects 
together with (technological) objects, the social with the material, the personal 
with the infrastructural, and the material with the strategic. The thesis argues 
that this shift in understanding allows for redefining smart things in emergent 
and performative terms, opening a new dimension, distinct from the traditional 
focus on design and use, or functional and technical criteria. Finally, it presents 
alternate design concerns and approaches to practices that emerge as a result of 
this re-definition and shift in understanding. 
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From designers we ask for a designed world that has meaning 
beyond the resolution of purely functional needs, one that 
also has poetry, communicates subtly something that makes 
sense, not just by fitting in with the culture and environment 
in which it lives, but by adding a new dimension to it. 

– Jane Fulton Suri (2011)
   Poetic Observation: What Designers Make of What They See.
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Motivation

Smart, or digital networked and intelligent computational technologies have 
a pervasive presence in everyday life. This is evident in the apparent flexibil-
ity and scope of the smart label, often used to refer to these technologies, that 
seems to fit equally well with personal (smart) objects, the (smart) home, and 
even (smart) cities. They mediate human actions and experience directly as 
tangible artefacts, like the internet of things and smart consumer technology, 
virtual product and service interfaces, such as social media services, or indi-
rectly as urban infrastructures operating in the background, such as those 
embedded in and tracking the availability of local city bicycles and the location 
and running times of diverse modes of public transport. Considered from the 
perspective of design and human experience, smart technologies are “digital 
technologies turned infrastructural” (Wiltse, Stolterman, & Redström, 2015, p. 
3). Martinussen articulates the entanglement of the personal with the infra-
structural in terms of ‘pockets and cities’ and suggests that, “networked city 
life is made possible by fibre-optic cables, wireless networks, satellites, and data 
centres. In daily urban life, however, the networked city is manifested through 
interactions with devices and interfaces that, more often than not, are found 
in our pockets” (Martinussen, 2015, p. 11). For instance, consider the ticket-
ing and routing smartphone app for public transport in a city (see Figure 1). It 
usually enables one or more of the following functions: instant purchase and 
validation of tickets, routing journeys through the city based on real time infor-
mation, and location-sensitive status updates about public transport services. 
Each of these functions requires networked sensors such as GPS trackers and 
computational infrastructure located within remote data centres. The service 
could, in turn, lease or partner with a ‘cloud-based’ infrastructure as a service 
(IaaS)1 provider such as Amazon EC2 (https://aws.amazon.com/ec2/), instead 
of maintaining its own computational infrastructure. Therefore, this relatively 
simple interface on a smartphone is delivered through a complex yet largely 
invisible networked infrastructure. 

The complex and entangled nature of smart technologies suggests a need for 
the development of new conceptual and material understandings from a design 
perspective and new forms of design practices. Designerly frames of under-
standing these technologies have evolved from programs exploring alternate 

1 Infrastructure as a service (IaaS) refers to online services that offer computing, storage, and 
networking resources on demand to remotely located customers, eliminating the need for 
them to own the hardware on their own. (“IaaS - Infrastructure as a Service - Gartner IT 
Glossary,” n.d.)
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forms and expressions of computing, such as ubiquitous, ambient, invisible, and 
pervasive computing (Wiltse et al., 2015, p. 3). These frames tend to focus on 
the technology’s (existing and anticipated) functional characteristics and fea-
tures, such as situational awareness and different kinds of adaptability — to sit-
uational contexts, to actors that interact with them and to business constraints 
(Maass & Janzen, 2007; Mühlhäuser, 2007; Weiser, 1991). An instrumental 
feature or function centric understanding of technology can potentially limit 
effective critical and exploratory engagement with it and may reaffirm exist-
ing design paradigms and practices related to it, such as the current focus on 
automation, efficiency, and invisibility in smart consumer technology (Pandey, 
2018b). Recent research in interaction design and human-computer interaction 
has also addressed the dynamic and infrastructural character of smart technol-
ogies (Redström & Wiltse, 2015a, 2015b; Wiltse et al., 2015) and the complexity 
of the networks of human and non-human actants that they exist and emerge in 
(Cila, Smit, Giaccardi, & Kröse, 2017; Giaccardi, Cila, Speed, & Caldwell, 2016; 
Giaccardi, Speed, Cila, & Caldwell, 2016; Lindley, Coulton, & Sturdee, 2017). 
However, the development of a (design relevant) material understanding of 
smart technology in and through design, and the consequent human-technol-
ogy relations that emerge with it, has remained fairly limited. Such an under-
standing would allow for a clearer articulation and critique of dominant forms 
of interaction and use of smart technologies and help frame its design space for 
design practice and exploration by supporting the exploration of alternatives 
(Pandey, 2018b). The importance of exploring and understanding technology as 
a material in design has also been emphasised in the ‘material turn’ in interac-
tion design research, that has resulted in an increased focus on areas like com-
putational materials and the materiality of technological artefacts in everyday 
life (see Fernaeus & Sundström, 2012; Redström, 2005; Robles & Wiberg, 2010; 
Vallgårda & Redström, 2007; Wiberg, 2014, 2016; Wiberg et al., 2013).
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In addition, it is also important to recognise that technolog-
ical artefacts, interfaces, systems, and infrastructures are also 
shaped in organisational contexts, through their situated cul-
ture, values, vision, relationships, and practices (Hill, 2015). Hill 
(2015) uses the concept of ‘Dark Matter’ from theoretical phys-
ics as a metaphor to describe these contextual, strategic, and 
cultural factors, due to their ubiquitous yet undetectable nature. 
He argues “with a product, service or artefact, the user is rarely 
aware of the organisational context that produced it, yet the 
outcome is directly affected by it. Dark matter is the substrate that produces” 
(ibid, p. 82). While basic acts of design usually involve defining the way in which 
material builds (form) and displays/shows a thing (expression) (Hallnäs, 2011), 
these acts unfold in contextually specific ways shaped by the organisational dark 
matter. Therefore, designed objects, such as artefacts, services, and systems, can 
be understood as particular expressions that are defined and materially formed 
through contextually informed and situated design practices. For instance, the 
Amazon Echo and the Google Home are both intelligent voice-controlled speak-
ers with similar features and functions, such as playing music, controlling other 
compatible and connected devices such as lights and thermostats, getting news 
reports. However, the Echo offers services that build on Amazon’s core business 
related to mixed retail and media while the Home focuses on fast and predic-
tive information access and management, highlighting how both devices are 

Figure 1 Screenshots from the 
ticketing and routing smartphone 
app for public transport in Oslo 
(see http://bit.ly/osloRuterR 
and http://bit.ly/osloRuterB)
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products of each company’s situated corporate culture, product ecosystem, and 
vision and strategy regarding the smart home. 

In addition, smart technologies are not just products of organisational dark 
matter but are often embedded within the (networked) organisational context 
as tools, systems, and infrastructure. Therefore, smart technologies can also 
shape the context in which an organisation’s practices unfold and influence 
its strategic vision, role, and identity. In particular, the use of smart products, 
services, systems, and infrastructures that are delivered through diverse stake-
holder relationships, makes organisations and the products and services they 
offer, ‘less solid’ (Manzini, 2015b, p. 33). Banks, hotels, and media companies 
are only a few examples of organisations where technology services are classi-
cally limited to support and maintenance. These organisations are in the process 
of developing new technology to compete with other (primarily) online platforms 
(Bygstad & Iden, 2017). Gurbaxani argues that in addition to their core busi-
ness, “the current business environment requires all leaders to view their com-
panies as software businesses” (Gurbaxani, 2016). Dorst articulates the nature 
of socio-economic design problems in a hyper-connected world as – 

[b]y networking our society, we have inadvertently networked our 
problems, too—we have made them more open [no boundaries], 
complex [many elements and relationships], dynamic [change over 
time], and networked [across organisations] (Dorst, 2015b, p. 12) 

Therefore, I argue that dark matter shapes smart technology, while also being 
shaped by it due to its effects on organisational practices, culture, and strategy. 
Since these technologies and connected stakeholder relationships evolve and 
change constantly, design practices are increasingly situated  in  settings that 
are fluid and networked and engaged with problems that are indeterminate and 
complex, and design outcomes cannot take the shape of fully determinate and 
stable solutions “but rather need to allow for continuous and ongoing evolu-
tion by building up organisational capacity and skills for reflexive action and 
sustained innovation” (Pandey, 2015). Consequently, this has resulted in an 
emphasis on the process and practice of design over its tangible/intangible out-
comes and the physical and/or digital matter that makes them. However, this 
shift towards dematerialised practices or a post-thing centred design (Tonkinwise, 
2016a), has resulted in design practices and processes being expressed in the 
form of de-contextualised and instrumental methods and toolkits (Junginger, 
2016; Kimbell, 2011; Tonkinwise, 2011). 

The design of smart technologies involves negotiating a range of dichoto-
mies such as those between the visible and the invisible (Arnall, 2014; Knutsen, 
2014), the personal and the infrastructural (Martinussen, 2013), the simple 
and the complex (Redström & Wiltse, 2015b), and the present and the absent 
(Pandey, 2018b). However, as discussed, smart technologies can form both 
the context and material for design. Therefore, considering design practices 
in relation to smart technologies presents a dichotomy within the nature of 
contemporary design itself – material-oriented practices engaged with acts of 
defining and forming (tangible/intangible) expressions of smart technology on 
one hand, and dematerialised practices involved in acts of defining design as a 
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practice and/or technique in contexts shaped by smart technology. Tonkinwise, 
while critically discussing the ‘dematerialised’ accounts of post-thing centred 
design, writes –

Meso-level products of human scale are rarely the focus of any [post-
thing centered design] project, even though they tend to be the very 
things that allow everyday practices to be sustained in new ways: 
the bikes of a city bike-share system; the carrier bikes of a local food 
system; the rain-protection devices for aged care workers cycling to 
in-home elders. […] In fact, alternative socio-political futures are noth-
ing without being materialized in some way. (Tonkinwise, 2016a)

Tonkinwise further suggests that material outcomes of design are intended to 
become a part of everyday practices in the form of meso-scale objects – human-
scale things that “people carry with or on them, or live amongst or work with” 
(Tonkinwise, 2016b, p. 84). He argues that designers are always engaged 
in making material objects2, even if the intent of their practices is demateri-
alised ‘value creation’, such as through services, interactions, and experiences 
(Tonkinwise, 2016b). Hence, in my research, rather than separate material-ori-
ented and dematerialised design practices in dualist terms, I have attempted 
to explore this dichotomy through design. In addition, this thesis is situated 
within and framed through this dichotomy rather than articulated using precise 
research questions and problematics. Redström (2017) argues that dichotomies 
can be an especially productive place to situate design (and design research) in 
and writes – 

At times it seems as if one of the key characteristics of design is to base 
its very existence on the complexities arising from dichotomies. To nego-
tiate form and function. […] design can also be remarkably resilient and 
willing to commit to all that which is neither black nor white, but complex 
and colourful. […] a key reason we enjoy dichotomies so much in design 
is because they allow us to address conflict, collision, and contradiction, 
opening up new perspectives and potentials as a result. (ibid., p. 1)

Through a series of exploratory practice-based design experiments (Redström, 
2011) that epistemologically identify with research through design 
(Zimmerman, Forlizzi, & Evenson, 2007), I have explored practices of designing 
that range from those that directly engage with smart technology as a mate-
rial for design to those involved in situationally translating design practices 
within  contexts shaped by smart technology. This thesis contributes to the 
design theory of smart technology by using these experiments, framed within 
the core dichotomy underlying my work, to outline a tentative design space of 
design practices that entangle dematerialised practices with material-oriented 
concerns and outcomes related to smart technology. Further, by reflectively 

2 I use the word objects here in the broadest possible sense, including symbols, artefacts, 
services, and systems.
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articulating these experiments, I present new material and strategic frames that 
further the understanding of the materiality and material composition of smart 
technology [as a material in design, (Redström, 2005)], conceptually unpack its 
implications on human perception and actions [as a material that designs (Pierce 
& Paulos, 2010)], and articulate contextually translated design practices that 
are strategically situated within its entangled relation with organisational dark 
matter (Pandey, 2018a). Experimenting with and exploring the design of smart 
technology and strategic approaches for situating design within organisational 
settings resulted in a range of expressions from technological and non-tech-
nological artefacts, installations, exhibits, workshops, and strategic design sys-
tems. The seemingly disparate nature of the practice-based work is reflective 
of the trans-disciplinary conceptual leanings of this thesis that draws from a 
range of disciplinary and theoretical contexts such as interaction design, strate-
gic design, the philosophy of technology and design, and sociology to articulate 
a set of tentative and provisional frames for the practices of designing engaged 
with and within smart technologies. To be sure, the conceptual and experimen-
tal work presented in this thesis is not intended to comprehensively capture the 
essence of the technology. On the contrary, the work and consequent frames are 
contingent, provisional, and tentative and can potentially act as a starting point 
for future critical or strategic inquiry. I argue that this tentativeness and tran-
sience is important and critical, because of the continually and rapidly evolving 
nature of smart technology and the practices and experiences it mediates.

Approach

My research unfolded in the form of specific and conjoined propositions and 
exploratory design experiments that highlighted a spectrum of possible frames 
for design practice within the dichotomy between material-oriented and dema-
terialised design in relation to smart technology. This methodological research 
structure is based on programmatic design research (Löwgren, Larsen, & Hobye, 
2013; Redström, 2011, 2017) and differs from frames for research that are artic-
ulated in the form of open questions that are answered (in part) through design 
proposals and acts of constructing them (Zimmerman et al., 2007). Instead, 
programmatic design research centres on the formulation of programs, or prop-
ositional frames for alternate forms of design practice, that are substantiated 
and evolved through a series of experiments (Redström, 2011). More specifically, 
programs combine “a critical question about the present and a suggestion about 
an alternative way of doing things.” (ibid.) (see Chapter 2 (Structure) for a more 
detailed discussion). Redström argues that the nature of a design research pro-
cess that starts from a proposition is fundamentally different from ones that 
start from a question, since open questions tend to obscure the situated con-
text, intent and expectations that led to them being framed and writes –
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In case we want to do things differently, there is a need to bring also such 
factors influencing where and how answers will be searched for into the 
picture. This is where the program makes a difference; a difference similar 
to how “Let us try this instead!” differs from “How can we change this?”.

Further, he outlines the idea of ‘program/experiment dialectics’ as a way to 
articulate how programs and experiments mutually inform and reshape one 
another and allow for deeper forms of understanding to emerge. He writes –

In the dialectic, participants start with different views, but unlike debate, 
in which the participants typically remain with their original opinions 
trying to win each other over, what then happens is a matter of reach-
ing a deeper understanding by using the opposing views to discover 
short-comings and flaws in the original argument. […] the idea of a dia-
lectic process that moves […] from an empty concept –‘abstract’ referring 
to something void of relations and context– to something ‘concrete’, 
an understanding rich in relations and experience. Also in this sense, 
the initial program is indeed ‘abstract’ and the process of experimen-
tation a matter of making it more ‘concrete’. (Redström, 2011, p. 2)

While programs outline specific propositions for what designing could be, exper-
iments concretely materialise expressions of designs formed through such prop-
ositions. As concrete expressions, experiments both substantiate and evolve 
a program by highlighting its shortcomings and new possibilities. Therefore, 
knowledge in programmatic design research is created through the dialectic 
between programs and experiments (Redström, 2011, 2017). In practice, start-
ing with propositions was useful in identifying specific directions for research 
and experimentation and more generally, in negotiating the dichotomy that my 
work was situated within. By framing my work in the form of an evolving dia-
lectic between programs and experiments, I attempt to present new design the-
oretical knowledge and possible forms of practices related to material-oriented 
and dematerialized design. While propositions can indeed be retrospectively 
framed into questions, I feel doing so would obscure the temporally evolving 
dialectical character of my research. 

The following section presents the outline of the thesis.

Outline

The structure of this thesis is metaphorically similar to the notion of a ‘first, 
second and third read’ of a product, where the first read presents its gesture 
and character, the first impression, the second, its surface detail and interactions 
that confirm impressions and create expectations, and the third relates to its sub-
tleties, implications, and experience (Jones & Berg, 2013). While an encounter 
with a product does progress from a strong first impression to its experience 
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and implications over time, this does not mean that a particular read is more 
important than the others. Instead, the co-existence of all three and a coher-
ent progression from one to the other, is what makes a memorable product 
experience. 

I have used this idea to progressively unpack and discuss the dialectic 
exchange between an abstract program that is made and unmade in concrete 
ways through experiments. I use the metaphorical structure of a first, second, 
and third read, to present the dialectic in terms of its gesture and character, its 
details, and finally its subtleties and implications, and position it as the concep-
tual core of this thesis. This positioning is important considering that knowl-
edge in programmatic design research is created through program-experiment 
dialectics. Moreover, it closely links the making of the conceptual (this thesis) 
with the making of the experimental and artefactual. This thesis, consequently, 
is a compilation of seven artefactual and six conceptual experiments that are 
collectively framed by the research program – designing smart things. 

The thesis is divided into four parts. Part 1, 2, and 3 represent the first, 
second, and third read of the program and experiments and Part 4 contains the 
six research articles that are included as a part of the thesis. Just as continuous 
engagement with a product creates a transition from its impressions and expres-
sions to its implications and experience, the three parts revisit the program and 
experiments and their dialectic exchange in progressively different ways, in an 
attempt to present different dimensions of the design space of design practices 
related to smart technology. I start with an outline of the program and indi-
vidually presenting the experiments in a portfolio format in Part 1, followed 
by an articulation of the methodological and theoretical details and foundations 
underpinning the program and how they temporally and situationally entangled 
with and evolved through design practice in Part 2, and finally progress to develop 
a new/alternate definitional understanding of smart things and the potential 
designerly concerns and implications they present, based on entanglements and 
explorations in Part 3. A visual overview of this structure is presented in Figure 
2. Since the thesis is concerned with the conjoined making of the conceptual 
and the artefactual, the three parts also present three different representa-
tions (or reads) of the portfolio – as individual designs, as a situationally and 
temporally (and often concurrently) unfolding practices, and as an assemblage of 
design practices representing the larger design space that this thesis attempts to 
explore and define. This progression is also representative of a transition from 
concrete and particular designs to abstract and general practices, concerns, and 
implications related to designing. Finally, I think, in its transition from the first 
read to the third, or from impression to experience, the product also transitions 
from intention to exploration or possibility and what it may become in actual use. 
Similarly, as the thesis progresses from the concrete expressions presented in 
the first read to the suggestive propositions and definitions in the third read, it 
progresses from what I intended to do and make to the open potentiality of the 
design space and what could become in and of it.

Starting with the things themselves, or the artefactual and conceptual things 
that ground the thesis, chapter 1, Express, briefly articulates the program in 
terms of its intent and presents a portfolio of experiments. In contrast to this 
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concrete albeit brief and summative look into the program and its experiments, 
part 2 of the thesis starts with an introspective and conceptual look into the 
program and its underlying foundational frames in chapter 2, Frame. It situates 
this thesis within the disciplinary concerns of interaction design and strategic 
design and presents programmatic design research as its methodological struc-
ture. Finally, stealing (Dilnot, 2016) conceptual structures from post-phenome-
nology and mediation theory, and social practice theory, it articulates the foun-
dational frames that the program is based on. In chapter 3, Unfold, I present the 
projects and experiments in depth and describe the situated ways in which the 
program became and was performed. Progressing to Part 3, in chapter 4, Define, 
I attempt to conceptually define smart things in transitional, provisional, and 
contingent terms as an initial step towards conceptually reframing the design 
space of design practices related to smart technologies. Expanding on the under-
standing developed in chapter 4, chapter 5, Design-ing, articulates concerns and 
implications related to designing smart things. Finally, chapter 6, Drift, presents 
a quasi-conclusion to the thesis and presents a few trajectories in which the 
program could be developed further, considering the definitional understanding 
and concerns and implications discussed previously. 

Contributions and Audience

The central contribution of this thesis to the field of design research is the devel-
opment of a new definitional understanding of smart things and how they relate 
to and differ from the things that design designs. A linked contribution is the 
articulation of particular design concerns and frames that surface in relation to 
(and as a consequence of) the proposed definitional understanding. Through the 
definitions and concerns, the thesis frames a design space for design practices 
that entangle dematerialised/post-thing centric and material-oriented concerns 
and outcomes related to smart technology and outlines provisional founda-
tions that could support the development of such a design theory and practice 
of smart things. The thesis also makes discipline specific, intensive (Lindström 
& Ståhl, 2014) contributions to the fields of interaction and strategic design 
through the published research articles that are all situated at the intersec-
tion of theory and practice and as such, contribute to both. Finally, the thesis 
presents a set of things that embody situated concerns and manifest a material 
thesis (Seago & Dunne, 1999) consisting of ostensive definitions of particular 
artefacts, systems, services, and strategies within the design space. By making 
the conceptual, contextual, and material choices informing the design of these 
things, the thesis also contributes concrete points of departure for future design 
and research. 

Since this thesis is primarily situated in and across the disciplinary concerns 
of interaction and strategic design, I have written it primarily with interaction 
and strategic design researchers and practitioners in mind. A practice-based 
and programmatic approach to research has allowed me to consistently move 
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between (and often blend) critical and exploratory practice, conceptual reflec-
tion and articulation, and real-world strategic outlook (see also Chapter 2, 
Interaction Research Triangle and (Fallman, 2008)). As a result, my work can 
offer concrete examples of productive entanglement and engagement between 
research and practice, materials and strategy, and the individual and the organi-
sational, to researchers and practitioners alike. Moreover, this thesis introduces 
alternate definitions and conceptions of smart things that can enable designers 
to develop frames that go beyond issues of functions, use, and usability and 
configure things through situated, materially informed, and strategic sensibil-
ities. Lastly, designers may also find inspirational value within the portfolio of 
experiments and the situated ways in which they came to be (discussed in detail 
in Chapter 1 and 3 respectively). 

That being said, as smart things get increasingly entangled with and embed-
ded within everyday practices and experiences, I hope that this thesis speaks 
to designers of things in general as well. Since this thesis works within and 
across interaction and strategic design, I often shift between discussing design 
in general and conceptual terms and through specific disciplinary concerns and 
frames. Therefore, even though the concrete experiments are largely situated in 
either or both the design disciplines, the definitions and concerns presented in 
Chapter 5 and 6 could be read in more general and indisciplinary terms3 (Gaver, 
2014). 

Constraints 

This thesis is constrained by its intent and objectives and the scope and goals 
of the projects that it engages with. Since it attempts to explore the dichot-
omy between material-oriented and dematerialised design concerns through 
design, it constructively and programmatically explores, entangles, and engages 
with a breadth of concepts and concerns rather than a single idea or concept in 
depth. I have done this to emphasise the idea that the design space presented 
by this dichotomy can be richly populated by a dynamic constellation of entan-
gled practices, concerns, and outcomes, instead of a specific kind of practice 
or outcome. It is also for this reason that I do not focus on a particular kind of 
design approach or practice (such as Speculative Critical Design (Dunne & Raby, 
2013), even though it frequently appears in the context of my projects) but 
instead attempt to define and articulate a design space of similar and different 
practices that can share common foundations and expressions. However, this 
does not mean that this thesis lacks depth or precision, just that the criteria for 
depth and precision are different here. The work presented here instead strives 
for aesthetic accountability –  “the responsibility to make things that work 

3 Gaver writes that design, in general, “often exhibits a productive indiscipline, borrowing [or 
rather stealing (see Chapter 2, Worldview)] from all disciplines or none to claim extraordi-
nary methodological freedom (Gaver, 2014, p. 162).” 
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(in contextually relevant ways) (Gaver, 2014, p. 162)” – and poetic precision 
(Hallnäs, 2010) that emerges in the negotiation and dialectic exchange between 
the general programmatic frame and the concrete experiments. 

Second, it is impossible to think of this thesis without also thinking of the 
projects that implicitly shaped the nature and intent of my practice and the con-
straints that I had to work within (discussed further in Chapter 3). Therefore, 
while the thesis does engage with and articulates a breadth of concepts and 
concerns within a design space, it makes no claims with regard to their compre-
hensiveness and universality. My work does not, nor does it intend to, outline 
the fundamental or essential characteristics of this design space in any kind of 
complete sense. As with any theory or definition made through design, my work 
is also propositional, contingent, and tentative, and there will always be the pos-
sibility of other alternatives (Gaver, 2012; Redström, 2017). As Dilnot writes, 
“[t]he prime condition of the artificial is not that things ‘are,’ but that they could 
be other. In the artificial there is no absolute ‘what-is’ (Dilnot, 2015a).”
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Figure 2 Visual outline of the thesis. The graphic represents how the design space is explored 
in each chapter. Concrete experiments are denoted with an ‘x’ in the space.
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Chapter 1 
Express

In this chapter, I will briefly present the most recent iter-
ation of my research program, followed by a portfolio of 
design experiments that form the backbone of this thesis. 
The program and portfolio are presented as a summative 
snapshot of my work and are not intended to be read as 
true representations of the nature of the process or fully 
highlight the dialectical relation between programs and 
experiments. Instead, just as a program initially presents an 
‘abstract’ proposition for design practice that is ‘concretely’ 
realised through experiments, the program is intended to 
present an initial proposition for the design space of design 
practices related to smart technologies, particular aspects of 
which are illustrated through the portfolio. In subsequent 
chapters, I build upon and advance this initial and as yet 
abstract image further by progressively adding more concep-
tual and theoretical depth and critically unpacking nuances 
of the dialectic between the program and experiments. 

Chapter 1 
Express
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Program: Designing smart things

The programmatic frame that is critically, conceptually, and constructively elab-
orated and explored in this thesis –

critiques the separation between the material and the strategic in design and 
instead attempts to engage and entangle them in the context of smart 
technologies to explore the changing materials and expressions of smart 
things and the different practices and concerns involved in designing them.

Deconstructing the dichotomy between material-oriented and post-thing cen-
tric design concerns in the context of smart technologies presents a design 
space of potential design practices that range from those that –

frame and engage directly with smart technology as a material for 
design and (the creation and exploration of) concrete smart artefacts,

to those that –

strategically and contextually frame design as a catalyst for 
ongoing transformation and change within organisational 
contexts shaped by smart technologies.

While these perspectives can (and often do) stand on their own and result in 
distinct forms of design practice, by considering them together, the program 
attempts to critically frame a spectrum of design practices, ranging from those 
concerned with materials to those framed around the strategic, including those 
that entangle the two perspectives together in different ways. Working with 
these perspectives both individually and together through design, can help criti-
cally explore alternatives to dominant forms of design practice as well as surface 
potential blind-spots that each perspective may result in when considered in 
isolation.

The nature of design practices I have explored throughout my research has 
slowly drifted from both ends of the spectrum, to be situated in the middle in 
my most recent explorations. For instance, the trajectory of experiments that 
begin with a material-orientation and progress towards the strategic, critiques 
the technical and functional understanding of smart technologies and instead 
frame it as a material for design, and manifest matters of concern related to its 
mediation of everyday practices and experience. Alternately, the second trajec-
tory of experiments moving from the strategic to the material, critiques the 
idea of design as a set of universal methods and tools. Instead, they re-position 
it contextually as a socio-material practice that can also enable constructive 
engagement and reflection on the potential implications of smart technologies 
on organisational practices and strategy. To be sure, the program intends to 
frame a design space of design practices that could be and not normatively pro-
pose a particular kind of design practice that should be. Therefore, these trajec-
tories are only intended as critical and propositional explorations of the design 
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space, rather than as substantiative or exhaustive proofs or templates intended 
to be replicated.

Finally, what I discuss here is the most recent framing of the research pro-
gram that has evolved through several experiments that I present next in the 
form of a portfolio. However, since this thesis and my research, in general, is not 
formulated around precise research questions, the portfolio is not positioned 
as a direct response to the programmatic frame discussed above or to precisely 
exemplify all its relevant aspects. Instead, it is a collection of experiments that 
explore two trajectories of experiments. Each trajectory begins with treating 
material and strategic/de-materialised concerns separately in the beginning and 
evolving to entangle the two in more recent work. Moreover, I have intention-
ally articulated the programmatic frame in general terms to be able to broadly 
outline the boundaries of the design space of design practices that I intend to 
explore through this thesis. This makes it possible for me to avoid emphasising a 
certain designerly mindset or orientation over others within the outlined design 
space. Consequently, the portfolio highlights a number of different orientations 
such as speculative design (Auger, 2013; Dunne & Raby, 2013), material-ori-
ented (interaction) design (Wiberg, 2014; Wiberg et al., 2013), design futures 
(Candy & Dunagan, 2017; Montgomery & Woebken, 2016), and reflective design 
(Sengers, Boehner, David, & Kaye, 2005), dialogic and transformational design 
(Daniela Sangiorgi, 2011; Manzini, 2015b, 2016), and strategic design (Boyer, 
Cook, & Steinberg, 2011; D. Hill, 2015).

Portfolio

In this section, I present a portfolio of experiments that helped formulate, 
express, and evolve the program discussed earlier. The experiments included 
in the portfolio are not presented chronologically. Instead, they are themat-
ically clustered to highlight the activity areas the program is framed around 
and through. In contrast, later on in the thesis (Chapter 3, Unfold), I pres-
ent the experiments chronologically along with a discussion of the nature of 
the process and practice that unfolded in them. A chronological discussion, 
focused on the process and practice, is intended to highlight the evolving and 
transitional nature of the concerns and propositions around which the pro-
gram is framed. 

The portfolio format and non-chronological arrangement are deliberate 
choices to help emphasise the (conceptual and designerly) concerns and intent 
behind the experiments both individually, and collectively. Viewed individually, 
each element in the portfolio, together with the brief discussion next to it, jux-
taposes text and image to create a particular reading of the work. On the other 
hand, when viewed collectively, the work highlights more abstract and general 
material and strategic matters of concern related to framing smart technology 
as a material for design. 

The format is adapted from the ‘annotated portfolio’ approach proposed by 
Gaver and Bowers (2012) for articulating and presenting theoretical knowledge 
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outcomes from a research through design process. They discuss the indexical 
character of textual accounts of research through design, and suggest that:

[textual accounts] point to features of our designs and connect 
them to matters of further concern, in the case of research, making 
them topical for discussion within a given community. From this 
point of view, artifacts do not merely demonstrate assertions made 
more precisely in a theoretical account. On the contrary, we see 
textual accounts of artifacts, including any theoretical pronounce-
ments about them, as annotations. The textual account achieves its 
sense and relevance by virtue of its indexical connection with an 
artifact. At the same time, aspects of that artifact are highlighted 
and linked to the concerns of a community by the text. (ibid.)

I think that theoretical texts generated through design can be considered akin 
to conceptual experiments that complement (and annotate) artefactual exper-
iments, and enable programs to be formulated, evolved, and in Gaver and 
Bower’s (2012) words, be “linked to the concerns of a community”. Through the 
course of my research, conceptual experiments played a central role in helping 
me critically reflect and evolve both the artefacts and systems being designed 
and the program itself. The nature of the conceptual experiments varied from 
having an explicit indexical connection to both artefacts and theories (particu-
larly, post-phenomenology and mediation theory, and social practice theory), 
and in other cases, focusing on critically discussing the artefacts and the design 
process. However, this does not imply that my research was only sporadically 
theoretical in nature. Rather, it is indicative of the program’s engagement with 
theories as a means of grounding and framing its worldview instead of directly 
implementing or experimentally validating their conceptual propositions as 
best-practices for design. Based on the scope and nature of argument being 
developed in the conceptual experiment, the role of theory could therefore be 
made explicit or implicit in it. 
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LibraryUX Workshops

The LibraryUX (or design thinking) workshops were a series 
of hands-on workshops that were intended to introduce 
UX competence (originally) in the form of design tools and 
methods to the library staff and librarians across the depart-
ment and subject specific libraries at the University of Oslo. 

I was originally involved in the project to lead the workshops and to develop a 
set of design tools for the library as a design expert. The workshops were usually 
conducted over the course of one or two days in the context of a department or 
subject specific library with anywhere from 10-30 participants. The workshops 
were generally quite successful in engaging participants with the methods and 
tools introduced and as a result, over the course of the project, we were also 
invited to conduct workshops university/national libraries in Norway, Sweden, 
and Finland. From January 2015 to June 2017, I was involved in twelve work-
shops, leading nine of them. 

Initially, due to a lack of experience with conducting design thinking work-
shops in professional settings, I began by using Stanford d.school’s popular 
‘Design Thinking Bootleg’ manual (Doorley, Holcomb, Klebahn, Segovia, & 
Utley, 2018) (and other similar design toolkits) as a point of reference for the 
early workshops. My intent was to similarly structure design methods and 
assemble them in the form of a descriptive guide that would be easy to follow 
and replicate. Since the project began before I joined the university, I had to dive 
into it almost as soon as I started my research. As a result, I adopted an impro-
visational and just-in-time approach and process where the tools and methods 
I used changed continuously between and often within each workshop based 
on the oral and written feedback from the participants and their engagement 
with the format in general along with the ongoing review of the literature and 
existing work relating to this design space.

However, my initial focus on design methods quickly started to appear lim-
iting and misguided, with participants routinely commenting that they did 
not see how they could find the dedicated time for using these methods and 
then assimilating their results back into their projects and work in general, 
even though the workshops themselves were ‘fun’. This suggested that framing 
design in terms of methods and tools also situated it outside the routines and 
practices of the librarians, as an alternative practice. Instead, my intent evolved 
to articulating a design approach that was contextually situated within the prac-
tices, mindsets, and values of the library and librarians. As one of the leaders 
of the library put it while reflecting on the approach towards the end of my 
engagement with this project –

With all these things [specialised terms], everyone starts thinking about 
‘what is UX?’ and ‘what is design thinking?’. Yeah, and that’s scary. But it’s 
[design] just sort of thinking a bit different and I think that lowering the 
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threshold is a smarter way to do it [introduce it at the library]. Then it’s for 
everybody because it’s not about just drawing a beautiful user journey.

This shift also changed the nature of my involvement in the project – from a 
design expert teaching methods and tools, to a partner with design expertise 
collaboratively shaping a design approach that could be evolved, developed, and 
disseminated further even when my engagement with the project ended. As a 
result, while these workshops are still regularly conducted, the nature of my 
involvement changed over time, from leading the entire session to co-conduct-
ing it with other staff members from the library and eventually just helping 
conduct and plan them. 

Figure 3 Cover page of an early design toolkit or booklet that I tried to create for the library. 
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Figure 4 Participant interactions during the workshops

Figure 5 Participant interactions during the workshops
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Related Conceptual Experiments

01/

Pandey, S. (2015). Proto Design Practice: trans-
lating design thinking practices to organizational 
settings. Interaction Design and Architecture(s) 
Journal (IxD&A), 27 (Winter 2015), 129–158.

Summary

This paper presents conceptual discussions from social practice theory and HCI 
related to the dynamic nature of social practices and their potential reconfigura-
tion through design and connects them with discussions within organizational 
studies related to organisational learning as the link between everyday work 
and innovation. The paper also critiques existing approaches for introducing 
and situating design within organisational contexts and argues that they tend 
to frame design (thinking) in abstract and general/universal terms and position 
it as an alternative, and therefore in opposition to, existing organisational work 
practice. Consequently, such approaches are usually met with a resistance to 
change in existing work practices. Building on these perspectives and critique, 
it introduces the idea of ‘proto design practice’, a practice-based approach for 
organizational settings that allows for the translation of the practices of design 
in the context of a community’s work practice. This in turn situationally config-
ures proto-practices, or practices in the making, that blend the practices of design 
with the existing work practices of the organisational context. Since proto-prac-
tices are known to be transformational change drivers, the paper proposes that 
framing design as a proto-practice through the involvement of organizational 
communities, can create possibilities for the reflexive and collaborative trans-
formation of work practices. Finally, the paper presents a case study that ana-
lytically describes use of the proto design practice approach to introduce design 
(thinking) the context of the library at the University of Oslo. Two cases are 
presented, situated in the Law and the Humanities department libraries. 

02/

Pandey, S., & Srivastava, S. (2016). Knowledge Brokers 
in Service Design: Lessons from Organizational 
Studies (pp. 317–326). Presented at the Service 
Design Geographies. Proceedings of the ServDes2016 
Conference, Linköping University Electronic Press.

Summary

This paper discusses the strategic importance of sustained and effective organ-
isational and participant engagement within and between different co-design 
settings that are framed as a part of transformational design processes. It 
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argues that while material elements play an important role as boundary objects 
that catalyse creative stakeholder engagement across different areas of func-
tional expertise, these elements are not enough by themselves, to translate 
designerly mindsets and approaches and sustain engagement across particular 
settings. The paper further draws from discussions in organizational studies 
to highlight challenges with regards to engagement in innovation processes 
within and across communities in organizations. In addition, it introduces the 
concept of knowledge brokers from organisational studies as a complement to 
boundary objects as an exploratory conceptual direction for translating and 
co-ordinating diverse (and often competing) perspectives and values within 
and between co-design settings. Knowledge brokers are defined as people who 
are participants in the practices of multiple organisational communities and 
hence open up possibilities of linking practices through meaningful exchange 
and deliberation. Knowledge brokers are not mere facilitators since they are true 
participants in the communities they are a part of and hence are invested in the 
consequences of any exchange they facilitate. The use of knowledge brokers in 
co-design settings is described in two exploratory case studies in the paper. 

Reflections

Both these papers were written almost at the end of the first year of my research 
as my initial intent of creating design tools and methods and structuring them in a 
toolkit and/or guide form evolved to an (as-yet) indeterminate outcome that could 
frame design for the library in contextually specific, evolving, and exploratory 
terms. As a result, both papers reflect this shift in different ways. Proto Design 
Practice was my first attempt at reframing design by taking a practice theoretical 
perspective. I had hoped that the paper would act like a conceptual framework for 
the library, that would possibly help articulate the situated approach to design 
that was developed in and through the workshops. However, this assumption was 
wrong, both from a conceptual and practical point of view. In practical terms, aca-
demic design research papers rarely, if ever, directly translate to professional prac-
tice (Stolterman, 2008a). Moreover, the paper discussed Proto Design Practice as a 
general conceptual approach for introducing and situating design within organisa-
tions and discussed the workshops at the library as specific cases exemplifying the 
approach. Positioning the research as applied theory (social practice theory and/or 
organisational studies) in both cases, not only mis-represented the practice-based 
nature of my research conduct but also reinforced the gap between research and 
practice. It just goes to show my lack of experience in articulating the process 
and outcomes of research through design in an academic paper format and the 
still very much evolving understanding of theory and its relationship with and 
positioning within my research (Discussed further in Chapter 3). 

This is not to discount the relevance of both these papers for my research. 
While Proto Design Practice wasn’t necessarily a conceptual framework that the 
library could apply directly, it was surely one that helped me rethink and articu-
late my intent and approach towards the workshops and design in general at the 
library. The notion of knowledge brokers, in addition, was central in helping me 
constantly focus on the practitioners from the library in conjunction with the 
material elements that we used during the workshops.
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Frilux1

Frilux is a brand that strategically defines the art of 
design2 in contextually specific terms for the aca-
demic library at the University of Oslo. 

It consists of different touchpoints such as brand values and architecture, visual 
identity and guidelines, a knowledge exchange forum (Flo), avenues, such as 
workshops, for introducing design (Flex), a workbook for introducing, explor-
ing, and adapting design methods (Flexbook), and social media channels and 
a website. These touchpoints work in concert to express the situated values, 
emergent strategy, vision, and approach for design at the library.

The project emerged out of the LibraryUX workshops and interest in the 
design approach and similar workshops from libraries within the university 
and academic libraries within the Nordic region in general. As mentioned ear-
lier, Proto Design Practice (Pandey, 2015) was useful for me to articulate and 
reflectively develop the approach for the workshops and design at the library. 
However, the library staff and management involved in the project found it hard 
to build on and sustain the initial interest in design from the larger community 
within the university and the local Nordic region, and translate and communicate 
the value and significance of design, and consequently the workshops, in tan-
gible, practice-based terms. Therefore, a process of branding, naming, rethink-
ing of the design methods and workshop approach, and creation of community 
building touchpoints was carried out. The project was carried out over a period 
of eight months and involved a multidisciplinary design team consisting of the 
project leader from the library, three members of the library’s web and commu-
nications group (referred to as the team from the library), a graphic and strate-
gic design expert, and me. 

The initial intent of the project was to create tangible outcomes that could 
communicate the design approach in an understandable and non-academic way 
to libraries in the university and the Nordic region. At this stage, both me and 
the team from the library did not fully understand the strategic potential of 
a brand and therefore were mainly interested in the possibilities of dissemi-
nation and differentiation presented by a visual identity and name. However, 
interactions with the design expert broadened our collective understanding of 
a brand to a situated representation of ideas, vision, history, values, and goals, 
and not just a visual identity linked to a product, service, or business. This led to 
a shift in the intent of the project, from communicating the design approach (as 
something stable that already exists) to framing it (as something evolving that 
takes a concrete shape in practice). This shift can seem minor, but was central 

1 Parts of this section are adapted from (Pandey, 2018a)
2 Junginger observes that design as a strategic art provides “principles and strategic guid-

ance for the use of the many specific methods and techniques that are employed in design 
(Junginger, 2016).”
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in transforming our understanding of the strategic relevance of the branding 
process in the context of situating design at the library. 

The process we followed for the project was highly collaborative, driven for-
ward through regular discussions and collective workshops based on probes and 
questions created by the design expert. While facilitating creative participation 
and ensuring constructive collaboration was a central aspect of my role in the 
project, the nature of my co-operation with the team and the designer was 
dialogic rather than limited to facilitating creative participation and ensuring 
constructive collaboration. Manzini describes a dialogic design process as one 
where, “listening is as important as speaking. […] to adopt a dialogic approach, 
design experts must learn to listen, but they must also learn to propose their 
own ideas and visions. And to do it in the most appropriate way (Manzini, 
2016, p. 58).” Therefore, my role in this project can best be described as that 
of a ‘knowledge broker’ – a ‘true participant’ in both the communities, being 
a design practitioner and having continuously worked with and at the library 
since 2015, and invested in the outcomes and consequences of the project. I 
worked closely with the design expert, offering critique and feedback on unfin-
ished and interim concepts and collaboratively sketching new ideas and alter-
natives with him, based on formal and informal discussions in workshops with 
the team at the library. 
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Figure 6 Images from the inaugural Frilux Flo workshop/seminar.

As a result, while still relatively new, Frilux is slowly but surely becoming a part 
of the library’s vocabulary and practice. Within the project team, Frilux is also 
transitioning into a verb – ‘Friluxing’, that is used synonymously with designing. 
Flex workshops have also been conducted by the team from the library without 
my assistance and two Flo seminars have been conducted with plans of having 
one every 6 months. At the same time, it is not linked to a particular process 
or a set of methods, but rather, is adapted based on the workshop or project 
settings. In an interview about the use of the Flexbook (the workbook intended 
to introduce design methods) in real project contexts, one of the members of the 
team from the library commented – 

Very rarely do I use [the Flexbook] in a meeting as is and go – ‘okay 
let’s use this method now and this is how to use it’, but I pres-
ent [one/more methods] and I see that people shape them on 
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their own. Then, to me, it’s not a workbook anymore but it’s like 
a mental model of a process where different things can fit in. 

The project created a deeper entanglement with the organisational dark matter 
and represented an attempt to further contextualise the approach, while at the 
same time materially expressing and articulating the larger values and strategic 
goals related to designing at the library.

Related Conceptual Experiment

Pandey, S. (2018). Entangling, Oscillating, Frilux-
ing: Branding the art of design. In Proceedings of 
DRS 2018 International Conference: Catalyst (Vol. 7, 
pp. 3048–3064). Limerick, Ireland: Design Research 
Society. https://doi.org/10.21606/dma.2018.540

Summary

This paper presents a reflective account of the design process that resulted in 
Frilux and the entanglement of designerly mindsets and culture with organisa-
tional perception, values, and culture it entailed. The account presented in the 
paper is framed around interim outcomes from the process and the final brand. 
The paper also situates the account within recent discussions within strategic 
design research that critique the largely instrumental tool or method centric 
framing of design for organisations and call for a strategic framing of the art of 
design in dialogic design processes that involve both design and organisational 
cultures and practices. Connecting and expanding these conceptual discus-
sions with reflections from practice-based research through design, the paper 
attempts to contribute to an understanding of how design can be strategically 
translated into organisations. Specifically, the paper highlights the idea that 
design can be framed strategically in an entanglement of organisational and 
design practices and mindsets. In addition, through this process of creating a 
brand as enacted or manifested strategy, it suggests that this framing should be 
manifested across design outcomes that oscillate between intangible outcomes 
like strategic guidelines and values, to tangible outcomes like visual symbols and 
artefacts.

Reflections

In contrast to the papers discussed in the previous section, rather than pre-
senting conclusive guidelines or a framework that are largely conceptually 
articulated, this paper draws on a combination of conceptual discussions and 
the products and process of design practice to present ‘provisional, contingent 
and aspirational’ (Gaver, 2012) reflections and implications for future design 
research and practice. These reflections are not intended to suggest that one 
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form of articulating the process and outcomes of research through design is 
more correct than others. In fact, considering the inherently propositional (and 
therefore plural, since there can always be an alternate proposition) nature of 
design practice (Redström, 2017), I think attempts to argue for universally cor-
rect approaches, methods, or templates for research through design would be 
intrinsically flawed. Instead, what I want to highlight is how the nature and 
form of my conceptual experiments co-evolved with the artefactual to better 
(and more closely) represent and articulate my research conduct and practice 
(see chapter 2 for a in depth discussion on the possible risks of framing research 
through design as applied theory). 

Finally, even though the LibraryUX and Frilux projects do not seem to engage 
directly with the design of smart technologies, they are an example what has 
(or needs to) become of design as a practice when situated within contexts (such 
as the library) shaped by smart technologies. What design is engaged with here 
may not necessarily be the creation of a particular smart object, but instead, the 
organisational culture, practices, and mindset – or the dark matter – that, in 
turn, are entangled with and within smart technologies (see also Orient). 

From the perspective of the library, the proliferation of digital technologies, 
such as e-books, smartphones, and tablets, has led to changes in the needs and 
expectations of students and researchers. In addition, the use of networked 
infrastructure connects the library with other libraries instantly. It enables the 
creation of shared repositories of knowledge and resources that can be managed 
collaboratively by libraries and accessed by students and researchers. This has 
led to a focus on digital services and infrastructure at the library and new ways 
of reaching out and engaging and educating researchers. The role of librarians 
has also evolved to incorporate new ways of interacting, educating, facilitating 
learning, and knowledge and creative production. 

While these infrastructures stay mostly invisible for students and researchers, 
they directly affect the role and practices of librarians and the library staff who 
use them to deliver and maintain service touchpoints and interfaces. However, 
this is not a one-off change since the landscape of smart technologies is con-
tinually changing, and with them, the practices at the library and its service 
ecosystem. Consequently, while standalone expert-driven design engagements 
are still important, in-house competence to continuously evaluate and evolve 
service offerings and experiences is also required. This was one of the main rea-
sons why the library initiated the LibraryUX project, which subsequently led to 
the Frilux project.
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Hearsay3

Hearsay is a smart voice-enabled lamp, 
that is ‘always in conversation’.

Functionally, Hearsay is a lamp that can be switched on and off using voice com-
mands. But it continuously captures, transcribes, interprets, and responds to 
everything being said in its vicinity. The responses are played aloud if the lamp’s 
cover is removed and the light from the lamp is also dimmed to create a soft and 
intimate environment for conversations (uncovered state). On the other hand, 
if the lamp is covered, the responses are simply transcribed on its screen and the 
evocative form is hidden from view (covered state).

The experiment intended to critically engage with the ‘always 
on’ yet backgrounded presence and implicit participation of 
voice-enabled devices in everyday lives. The concept was initially 
conceived in a studio course on interaction design research and 
research through design, together with one of my colleagues, 
Jorun Børsting and a master’s student, Michelle Cheung. At this stage, the pro-
cess was largely speculative and involved a lot of conceptual and formal explora-
tion, but due to time constraints, did not engage with the technology directly as 
a material in design. Our limited understanding of the technology allowed us to 
create only a basic prototype that recorded and transcribed everything that was 
said in its proximity and presented it back with a confidence score. Our intent 

3 Parts of this section are adapted from (Pandey, 2018b; Pandey & Culén, 2017)

Figure 7 Early experiments 
with voice recognition and 
continuous voice capture.
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with this prototype was to create an almost absurd value fiction (Gaver & Dunne, 
1999) – a smart device that highlighted aspects of voice-enabled technologies’ 
presence that tend to get obfuscated in everyday use but was useless/impractical 
from a utilitarian perspective.

After the course, I developed the concept further as a part of my research 
through a conjoined material-speculative design process. The initial concept 
gave me a concrete direction to materially explore networked and intelligent 
technology. I began by exploring machine learning algorithms (such as recurrent 
networks and conversational modelling) that were usually involved in voice-
based interaction. By implementing the algorithms, I could personally experi-
ence the responses that were generated to different voice cues and this enabled 
further speculations about the narratives of possible use.

During this process, I also started to think of the device as an object that is 
routinely used in everyday settings, rather than just as an exhibit piece. From 
this standpoint, the idea of Hearsay as a lamp felt like a close conceptual fit, 
since lamps are generally perceived as accessible and easy to open and repair 
and as such, can be considered as objects that invite engagement with themselves 
in everyday use. At the same time, I wanted to retain the original exploration’s 
evocative and almost absurd aesthetic to create a formal contrast between its 
internal and external (covered) form. 

Technically, Hearsay works by generating a data stream through a micro-
phone that is activated whenever audible voices are detected. The microphone 
is connected to a portable computer that streams the captured audio to a speech 
to text network service, which transcribes and streams the text back to the 

Figure 8 Form exploration for Hearsay 
using assembled and repurposed parts 
from a candlestick and lamp.
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artefact. A response to the transcribed text is generated 
locally on the computer using a machine learning algorithm 
developed for conversational modelling (Sutskever, Vinyals, 
& Le, 2014) and trained on a dataset consisting of movie 
subtitles (Danescu-Niculescu-Mizil & Lee, 2011). The choice 
of a non-utilitarian movie subtitle dataset was also inspired 
by the evocative internal form and resulted in the generated responses having 
a casual and often surprising tone. While the program infers the user’s intent 

Figure 9 Leaflet introducing different 
configurations in which Hearsay 
could be used through narrative 
snippets. All of Hearsay’s responses 
are algorithmically generated.
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related to switching the lamp on or off, machine learning is not just used for 
utilitarian purposes, like interpreting commands and playing confirmations as 
responses. Rather, it enables on-going, continuous and, being trained on movie 
subtitles, at times surprising and intriguing conversations.

Figure 10 Hearsay’s functional configurations

Combining a speculative process with material exploration helped evolve Hearsay 
into an expression of a counterfunctional thing – an artefact that figuratively count-
ers some of its own essential functionality to explore alternatives to the dominant 
forms of design and use in a design space (Pierce & Paulos, 2014a). It presents 
an opposition to the dominantly invisible, efficient, and present-yet-absent/back-
ground experience of smart voice-enabled devices such as speakers and refrigera-
tors by being explicitly and visibly present in people’s experience and action. 
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Related Conceptual Experiment

Pandey, S., & Culén, A. L. (2017). Hearsay: Speculative 
exploration of intelligent voice based interfaces 
(Vol. No. 7 (2017)). Presented at the Nordes 2017: 
DESIGN+POWER, Oslo: Nordes. Retrieved from 
http://www.nordes.org/nordes2017/assets/pictorials/
nordes17f-sub1008-cam-i26_PANDEY_v2.pdf

Summary

This paper presents Hearsay and its speculative-material design process in a pic-
torial format, where images are used as one of the foundational modes of knowl-
edge articulation (Blevis, Hauser, & Odom, 2015). By visually showcasing the 
conceptual explorations that preceded and shaped Hearsay, the paper highlights 
alternate design possibilities that oppose the dominant paradigm of efficiency, 
invisibility, and convenience in its design space. The paper also elaborates on 
the technical and material elements involved in the design in an attempt to 
further the understanding of emerging ‘intelligent’ algorithms from a design 
perspective. 

Reflections

Composing images, rather than textual descriptions, as a way of articulating 
knowledge outcomes, had different implications for my research and the pro-
gram as compared to using images to support the text in a paper. The paper, in 
its early iterations, was not merely a visual description of the process and out-
come of the project, but instead, helped shape and develop it further. Working 
with images meant that this process could also be, in principle, considered as 
sketching. Therefore, it affected the artefactual experiment in more direct ways 
– allowing me to explore different formal expressions, scenarios, and continually 
reworking the conceptual collage that informed critical concerns framing the 
project. In fact, the critical comments I received from reviewers on the earlier 
iterations of the paper also ended up acting like critiques for the concept as well 
and helped push it further. So, even though the paper’s flow is pretty linear and 
straightforward, assembling it in its final form involved multiple iterations that 
conceptually furthered and co-articulated the artefactual experiment as well.
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Eyespy4

Eyespy is a smart surveillance camera that cannot monitor, 
identify, and communicate potential threats to the security 
of lived spaces and the safety of loved ones, but can only 
show the viewer and their lived spaces intercut with other 
(unrelated but monitored) people and places from across the 
world along with a textual description of their activities.

Functionally, Eyespy is an interactive installation that captures and displays 
networked camera feeds from across the world, intercut with a local camera 
feed that captures the viewer. In addition, an algorithmically generated textual 
interpretation of the activities and interactions in the feed is overlaid on the 
displayed feed. 

Figure 11 Screenshots of the exhibit from Eyespy’s perspective and the algorithmically 
generated textual interpretations of the viewers’ activities and interactions.

4 Parts of this section are adapted from (Pandey & Culén, 2018)
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The experiment intended to create a space for reflection for the viewers that was 
based on an understanding of the routine, backgrounded, and pervasive pres-
ence of smart surveillance cameras in everyday lives; continuously capturing, 
streaming, interpreting, and sharing it. The concept emerged in an exploratory 
conjoined material-speculative design process. The process resembles the one 
used to design Hearsay since they unfolded almost sequentially and were con-
ceptually similar in their intent of creating engagement through continuous and 
physically present interactions, and ‘counterfunctions’ (Pierce & Paulos, 2014a) 
that contrasted the sporadic, ‘present-yet-absent’, on-demand, and notifica-
tion-driven interactions that are common in many smart consumer devices.

I explored different machine learning algorithms that are typically used for 
analyzing and interpreting visual data. Broadly speaking, two kinds of algo-
rithms emerged – those used for identifying and classifying objects, people, and 
places (such as (Johnson, Karpathy, & Fei-Fei, 2015)), and those used for gen-
erating visual descriptions (such as (Karpathy & Fei-Fei, 2017)). Classification 
entails identifying and differentiating between different kinds of entities such 
as, objects, animals, and people, while algorithms for visual descriptions gen-
erate textual descriptions with varying levels of detail about the activities and 
interactions in image or video. While classification is more accurate and reliable, 
it also represents an essential function of smart cameras. Visual descriptions, on 
the other hand, involve a translation from the visual to the textual and therefore, 
by their very nature, are imprecise and ambiguous. I felt ambiguity and impre-
cision could also enable people to create their own narratives and reflect on the 
gaps in the machine interpretation of the visual feed from a surveillance camera 
[see also (Sengers & Gaver, 2006)]. 

To implement the finalized design concept, I created a list of surveillance 
camera feed URLs by searching for open camera feeds on Shodan (https://
www.shodan.io/), a search engine for smart technology, and customized que-
ries on internet search platforms like Google (https://www.google.com/) and 
Bing (https://www.bing.com/). The camera feeds were captured and aggregated 
together locally in a bespoke software written in openFrameworks (https://
openframeworks.cc/), a framework for creative coding. A textual interpreta-
tion of the activity in the aggregated feed was generated using the NeuralTalk2 
machine learning algorithm (Karpathy, 2016). The aggregated feed was decon-
structed into a continuous series of images before being sent to the algorithm, 
due to the computationally intensive nature of the process and related concerns 
of reliability. The generated textual interpretation of the activity in the feed 
was then superimposed on top of the image and converted back into a video 
stream. The camera feeds were changed automatically at a regular interval, but 
the feeds were chosen at random. If a camera went offline, another camera, from 
a different location, took its place. As a result, the visuals shown to the viewers 
changed continuously and had no beginning or end, since they were captured 
continuously, in real time. 
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Figure 12 Eyespy in three exhibits: (from left) a cultural festival in Gdansk, 
a maker faire, and a local technology event at the university.

Eyespy was exhibited thrice, once in a cultural festival held in Gdansk, Poland 
and twice at local technology-focused events, like maker-fairs. The cultural festi-
val was held in an abandoned residential space that was undergoing renovation, 
and so, I set Eyespy up in a room that could be characterized as a living room, 
having relaxed seating and a flat screen television. In this setting, the computer 
was hidden behind the screen and the only unusual element was the camera 
that was pointed back at the viewer and a secondary screen continuously show-
ing raw output from the algorithm. It was intended to juxtapose the material 
and immaterial, and made it physically present within the viewers’ experience. 
This setting was changed for subsequent exhibits that were mainly focused on 
technology. All parts of the installation were made clearly visible and Eyespy 
was positioned as a technological spectacle, similar to other projects and prod-
ucts on show. Positioning 
the installation in a manner 
similar to the products 
exhibited in conferences 
and trade shows such as the 
Consumer Electronics Show 
(https://www.ces.tech/) 
was intended to make the 
concept feel probable and 
familiar, while also chal-
lenging preconceptions and 
scaffolding alternate under-
standings of this technology 
due to the strangeness and 
the apparent impracticality 
of its counterfunctions from 
a utilitarian perspective. 

Figure 13 Eyespy at a local technology event at the university.
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Framing Smart Consumer Technology: 

Mediation, Materiality, and 

Material for Design5

Pandey, S. (2018). Framing Smart Consumer Technology: 
Mediation, Materiality, and Material for Design. 
International Journal of Design; Vol 12, No 1 (2018), 37–51.

Summary

The intent of this article was to develop a conceptual understanding of smart 
consumer technology for interaction design research based on the technolog-
ical mediation, materials, and materiality of its concrete objects. It contrasts 
the existing and dominant forms of understanding that are primarily based on 
functional and utilitarian criteria. The central argument is that a bottom-up, 
material centric understanding would allow design researchers to frame smart 
consumer technology as a material for design, and consequently allow for a 
clearer critical, reflective, and exploratory engagement with its design space.

The conceptual core of this article is framed around a phenomenological anal-
ysis of the common objects of smart consumer technology, as and how they 
show themselves, in everyday experience and interactions (Ihde, 2012). Using 
Ihde’s discussion of phenomenological analysis, I looked at the experiences 

5 Parts of this section are adapted from (Pandey, 2018b).
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and interactions both in terms of their present and absent-within-present 
aspects6, and attempted to identify variations of smart consumer technology. 
This allowed the developed understanding to emerge from the concrete things 
themselves. However, as opposed to traditional phenomenological analysis, the 
goal of using multiple examples of interactions and variations within these 
experiences was not to identify their invariant characteristics, but rather to 
create a polymorphic understanding of smart consumer technology, where mul-
tiple variations co-exist, simultaneously, without one appearing to be more real 
(or essential) than the others. I additionally used Post-phenomenology and 
Mediation Theory and the vocabulary of technological mediation articulated by 
Verbeek (2005) to analytically identify and present three variations of smart 
consumer technology – the physical (smart) artefact, the networked (smart) 
artefact, and the intelligent (smart) artefact and highlight how each variation 
amplifies and invites certain forms of experience and interaction while fore-
closing other possibilities. Based on this analysis, I articulated some reflections 
related to the material composition of smart technology, and highlighted the 
continuous, absently present, representational, contextually interpreted, and subjec-
tive nature of their materiality. 

The focus of a phenomenological analysis on artefacts as and how they show 
themselves, also limited the developed conceptual understanding to what exists – 
current experiences and interactions with smart consumer technology. Besides 
descriptions of interactions and experiences, it could also be used to reflect on 
and critique what is – the dominant design paradigms and forms of expression 
within the design space of this technology, and therefore be extended into a 
propositional understanding of what could become (Redström, 2017)7, through 
design. Using the conjoined material-speculative explorations from the Hearsay 
project as the basis of such a transition8, I presented Hearsay as a smart artefact 
that formally, conceptually, and functionally opposes the dominant forms of 
interaction and experience mediated by smart consumer technology9, highlight-
ing how this technology could be. 

6 Taking the example of a book, Ihde points out that, looking from above, one can see its front 
cover and thickness. However, the back cover, while visually absent, is still perceptible due to 
the thickness and weightiness of the book (Ihde, 2012).

7 See Chapter 2, Research through Design and Design as translation and transformation, for a 
detailed discussion on the idea of defining ‘what ought to be’/’what could become’ through 
design. 

8 Since the paper uses Fallman’s interaction research triangle as a methodological framework, 
I use his vocabulary to refer to this transition as a movement from design studies to design 
exploration and vice versa (Fallman, 2008).

9 Described further in the section presenting the Hearsay project.
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EyespyTV10

EyespyTV is a portable consumer television with an 
embedded smart surveillance camera that tracks and 
interprets the viewer’s actions in their lived spaces 
to control the duration and number of networked 
camera feeds featuring people and places from across 
the world and subtitles describing their activities.

EyespyTV was an extension of the Eyespy concept that was designed as a probe 
with the intent of exploring alternate forms of use that may emerge from coun-
terfunctional expressions of smart surveillance cameras. Functionally and tech-
nically, it was similar to Eyespy, with some changes to suit an everyday domestic 
aesthetic. I removed the secondary screen because of the continuously scrolling 
technical nature of information it presented. I also added a ‘privacy’ knob to 
control the viewer’s exposure to the camera and the duration and number of 
the feeds being displayed on the screen. Turning it higher captured the viewer 
at a faster rate and increased the number and (hypothetically) the relevance of 
the feeds being shown. The portable and playful form was designed to suspend 
disbelief and make it easier to imagine EyespyTV in and across various domestic 
use contexts, besides the living room. 

Figure 14 Participants’ interactions with EyespyTV during the workshop, (right) the probe

10 Parts of this section are adapted from (Pandey & Culén, 2018)
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The artefact, along with a probe structured as a series of open-ended prompts 
and tasks, was shared with twenty design researchers and practitioners in a half-
day workshop, where they worked with it both individually and in groups. The 
probe tasks given to the participants were designed to evoke reflection and discus-
sion about where, when, how, and with whom the device could be used, through 
prompts such as those exploring speculative stories of everyday use of the artefact 
and to whom it could be gifted to along with a fictional note for that person.

Figure 15 The probes given to the participants during the workshop.

Positioned between a set of possible types of use for surveillance cameras and an 
actual domestic product, EyespyTV acted like a surrogate for imaginative occupation 
(Dunne, 2008, p. 87) and therefore could be used as a probe into the design space 
it was situated in. The portable design and the oversized ‘privacy’ knob allowed for 
conscious negotiations between the ability to see more feeds and self-disclosure. As 
such, it supported reflections over complex issues of privacy, ethics, and self-deter-
mination in use in discussions focused on the increasing sense of social isolation 
and possibilities of shared loneliness, the socio-cultural consequences of opening 
private spaces to public view, and the ‘economy’ of disclosure that EyespyTV affords.
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Related Conceptual Experiment

Pandey, S., & Culén, A. L. (2018). Eyespy: Designing 
Counterfunctional Smart Surveillance Cameras. In 
Proceedings of the 10th Nordic Conference on Human-
Computer Interaction (pp. 838–843). New York, NY, USA: 
ACM. https://doi.org/10.1145/3240167.3240279

Summary

This paper presents Eyespy as a design proposal for a counterfunctional smart 
surveillance camera, and the installation (called EyespyI in the paper) and the 
probe (EyespyTV) as two concrete contextually situated material expressions 
of this design concept. The paper situates the design proposal outside the dom-
inant dichotomy between monitoring for safety and security (Mäkinen, 2016), 
and concerns related to totalized surveillance, technologically determined 
behaviors, and social structures (Angwin, Mattu, & Kirchner, 2017; Ferguson, 
2017), that are generally used to frame discussions of (smart) surveillance cam-
eras and their presence in everyday lives. The paper also emphasizes the rele-
vance of probing the design space outside the dominant dichotomy to expand 
the dominant discourse and the design space of this technology by uncovering 
new possibilities and problematics linked with alternate forms of presence, 
experience, and kinds of use. These forms of understanding are also crucial for 
framing smart surveillance cameras as a material for design (something that 
can be shaped through design and that shapes everyday experiences) (Pandey, 
2018b). 

Reflections

While not articulated in a pictorial format, this paper also uses a combined 
visual-textual format, similar to that used while conceptually articulating 
Frilux (Pandey, 2018a) and Hearsay (Pandey & Culén, 2017). This format helped 
make the nature of algorithmically generated responses clearer and emphasize 
the contrast between the contextually situated expressions, both visually and 
textually. The paper also benefits from the arguments made in Framing Smart 
Consumer Technology: Mediation, Materiality, and Material for Design (Pandey, 
2018b) and develops them in the context of smart surveillance technologies. 
While both Eyespy and EyespyTV pre-date the paper, its conceptual arguments 
allowed me to reflect and read both the designs and people’s responses to them 
more critically. 
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Neural

Neural is an artefact from the near future – the features 
section from the January 2025 issue of a fictional tech-
nology magazine, that presents an in-depth view of the 
ecology of domestic video surveillance technologies and 
the implications of their presence in people’s lives. 

The intent of this project was to explore the different ways in which smart video 
surveillance technology could be present in people’s lives, and its implications 
on their practices and experiences. Rather than focus on a single speculative 
design concept, the project imagines diverse expressions of this technology 
that are situated at different scales, from the personal to the urban, to form an 
ecosystem that people encounter as a part of their everyday practice. However, 
with this work, we do not claim or intend to make accurate predictions about 
the future. Rather, through the magazine issue, we present a material snapshot 
of a near future, that is designed through the analytical exploration of plausible 
trajectories of evolution of domestic video surveillance technologies and their 
potential implications on everyday routines and behaviours.

Figure 16 One of the articles included as a part of the magazine that highlighted the 
different scales at which smart video surveillance technologies could be present.
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I worked together with one of my colleagues, Swati Srivastava, using a combination of 
design fiction and design futures approaches and methods, to converge the implica-
tions of large scale, predictive, networked, and autonomous video surveillance with the 
weak signals of everyday life, that are signs of small events or emerging issues (Hiltunen, 
2010, p. 96), such as people’s goals, routine usage, rituals, and frictions, in a plausible 
near future world. We chose a magazine format as a tangible expression for our near 
future imaginaries since it allowed multiple aspects and perspectives of the world to 
be presented within a single overarching narrative. Moreover, this format implicitly 
incorporates real-world contrasts between the marketing-driven tone of advertise-
ments and the subjective and sceptically optimistic tone of the editorial content. 

The process involved assembling a broad list of emerging trends and fore-
casts from a diverse range of sources, such as news articles, future forecasts, 
and academic research results and studies of the routine use of domestic video 
surveillance, to identify weak signals in the form of people’s goals, behaviours, 
and rituals related to this technology. We also used the probe responses from 
EyespyTV to expand the possibilities of use and experience that we were con-
sidering. Together, these trends and weak signals became the basis for fictional 
product and service concepts and general perceptions, concerns, and fears that 
people could have with regards to this technology. Based on the extrapolated 
trends we wrote articles and created print advertisements, supporting visu-
als, and infographics, detailing the development and ecology of this technol-
ogy. The final outcome attempted to present personal narratives of interaction 
and use alongside broader and more systemic discussions of the technology. 
For instance, we created a hand-drawn data visualisation, inspired by the Dear 
Data project (http://www.dear-data.com/) (Lupi, Posavec, & Popova, 2016), to 
reflect a journalist’s interaction with a fictional service called Humanizr, that 
uses different cameras to create datasets that subjectively label different aspects 
of people’s interactions with one another in different situations, such as care or 
concern in everyday exchanges (see Figure 17). 

Figure 17 A hand drawn postcard reflecting a journalist’s interaction with a fictional service called Humanizr.
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Figure 18 Spreads from the magazine.
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Fram

Frilux Fram was a design project that explored possible 
strategic futures of smart digital services within the con-
text of the library’s practices, perceptions, and culture. 

The project intended to collaboratively explore possible futures of the smart dig-
ital library through design and the strategic and cultural implications of incor-
porating intelligent and autonomous smart technology within digital services 
at the library. We further wanted to engage with the notion of making strategy 
tangible by making futures in the form of concrete design artefacts. I hoped that 
these concrete expressions of strategy could increase its reach, understand-
ability, and inclusiveness. Through a series of twelve hands-on, participatory, 
and contextually situated design workshops and feedback sessions, a series of 
artefacts were produced that represented possible and concrete images of the 
future of digital services at the university library. The artefacts represented five 
fictional smart digital services at the library in 2025 – SagaAI - a cloud-based AI 
service, Fritt - a semi-autonomous digital publication service, Bibcast - a podcast 
network, #knowyourdata - a service that helps students and researchers under-
stand how and with whom their data is being shared and what their rights are, 
and Oslo Inventathon, an event facilitated by the library in partnership with VC 
firms and start-up incubators. 

Figure 19 The exhibit setup for the final outcomes from Fram. 
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Figure 20 Images from the exhibit showcasing the posters and webpage 
mockups for SagaAI (top) and Fritt (bottom).
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Figure 21 Website mockup for Bibcast (top) and mockup of an Instagram post advertising #knowyourdata.
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Figure 22 Posters advertising the Oslo Inventathon.

The artefacts highlight the tensions emerging from the evolving role of the 
library within the university and society in general, from preserving and dis-
seminating knowledge to actively affecting the creation and understanding of 
knowledge and culture, juxtaposed with smart technology’s role in mediating 
this change. The design process adapted methods and approaches from futures 
studies and design fiction and created expressions of strategy that are experien-
tial, small-scale, unstable, and tangible rather than conceptual, comprehensive, 
stable, and abstract. This project was also an example of dialogic participation 
that entangled designerly mindset, experience, and expertise with that of the 
staff and leadership from the digital services department. As a result, since this 
project also aligned with Frilux’s core values of being open, participative, itera-
tive, and adaptive, we framed it as an extension of Frilux. This also created the 
possibility of extending Frilux with futures-oriented methods and approaches.
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Reflections

The articulation of the program and the portfolio of experiments together present 
an initial, and still fairly abstract outline of the design space of the practices of 
design, which emerges in the dichotomy between practices concerned with smart 
technology as a material for design on one side, and those that define and situate 
design as a practice within contexts shaped by smart technology, on the other. 

The LibraryUX workshops reflect an improvisational and situational design 
practice that attempted to configure proto-practices by blending existing organ-
isational practices with the practices of design. While these practices did involve 
material elements, their role was largely limited to that of facilitating participa-
tion and engagement, rather than being a central design concern. Frilux repre-
sented a shift towards the material, by explicitly and strategically engaging with 
and expressing design through a combination of both tangible and intangible 
materials. Even so, these practices were still situational and entangled design-
erly practices and culture with organisational dark matter and its situated 
values, practices, and strategic vision. 

Conversely, Hearsay and Eyespy were outcomes of a material-oriented and 
speculative design practice that explored alternate expressions and forms of 
presence for specific smart objects. These practices directly engaged with smart 
technology as a material in design (Redström, 2005) and the possibilities, com-
plexities, and constraints it presented for design. Conceptually experimenting 
with framing smart consumer technology presented new perspectives and 
understanding about this technology’s presence in everyday lives and its (actual 
and potential) effects on human practices and experience. It also helped uncover 
implicit yet dominant design paradigms that resulted in smart objects being 
shaped in particular ways. As a result, this experiment created a shift emphasis-
ing the importance of exploring alternate material expressions of smart tech-
nology and their implications on everyday practices and experience. EyespyTV 
was a result of this shift and an interest in probing alternate forms of presence 
and use in everyday settings for a popular form of smart technology – the sur-
veillance camera. 

Even with the respective shifts in the nature of design practice, the projects 
continued to retain materials or practices as their central concerns. Both of the 
final experiments, Neural and Fram, represent a more explicit entanglement of 
material and practice-oriented concerns, but manifested in practice in different 
ways. Neural was the outcome of a speculative exploration of the implications 
of future smart domestic surveillance technologies on everyday practices and 
experiences and human values in general. It can then be read as the situated 
translation of particular values and the speculative transformation of matter 
into matters of concern or contentious issues and their consequences (DiSalvo et 
al., 2014). Fram was the collective exploration of the possible futures of the 
smart digital library and its strategic and cultural implications on the identity 
and role of the library and librarians within the university and its students 
and researchers. Like Neural, this process was also concerned with the situated 
translation of values and the transformation of matter. Though, in this case, 
the process of translation critically engaged the values, agendas, and vision of 
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the library community and the transformation involved a negotiation between 
situated design practices and speculative and futures-oriented exploration. 

Therefore, viewed collectively, the program and experiments suggest a spec-
trum of possible practices of design framed within material-oriented and dema-
terialised or post-thing centric concerns. While the program presents a tentative 
frame for this design space, the experiments act like milestones on a particular 
path between both extremes.

Figure 23 Expressing the outlines of the design space.
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Chapter 2 
Frame

A frame in design research and practice, refers to “a (novel) 
standpoint from which a problematic situation can be tack-
led” (Dorst, 2011, p. 525; Schon, 1984). Dorst (2011) pres-
ents ‘framing’ as a central activity in design practice, since a 
frame underlines the specific perception of the problematic 
situation and the potential viewpoints the designer could 
choose to tackle it. I articulate the frame for this thesis and 
the design research program by situating it within disciplinary 
concerns of interaction and strategic design and within con-
ceptual perspectives related to smart technologies within 
and across both these design disciplines. Next, I describe my 
research structure in detail and attempt to unpack the nature 
and form of the knowledge contributions generated by this 
thesis. Finally, I present the worldview and conceptual foun-
dations that grounds the program presented in this thesis.

Chapter 2 
Frame
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Situate

Discipline

Design, while considered an inherently multidisciplinary practice (Blevis & 
Stolterman, 2009; Bremner & Rodgers, 2013; Cross, 2001; Fallman, 2003), 
has a number of disciplinary boundaries within it, such as communication 
design, industrial design, interaction design, and strategic design, amongst 
others. These boundaries and related disciplinary concerns are largely based on 
the ‘object of design,’ or what it is that (that form/discipline of) design designs 
(Buchanan, 2001). In my research, I approach smart technologies as a mate-
rial with properties and expressions that can be explored and shaped through 
design, but also as a material, that in practice, is shaped through and shapes 
the wider contextual, and strategic organisational dark matter. Consequently, 
the object of design in my work engages, negotiates, and contributes to mat-
ters of concern and practices from two design disciplines — Interaction design 
and Strategic design. As with most design disciplines, interaction and strategic 
design do not have single, universally agreed upon definitions. In fact, it is often 
argued that the presence of multiple definitions, perspectives, and understand-
ings are representational of and pivotal to design as a discipline (Buchanan, 
1992; Redström, 2017). However, definitions still offer an articulation of partic-
ular disciplinary concerns, that can act as strategic and tactical (Buchanan, 2001) 
points of departure for engaging with and negotiating disciplinary boundaries. 
Therefore, I begin my discussion with two definitions. The first is by Fallman 
(2008), who defines interaction design as a form of design that:

takes a holistic view of the relationship between designed [digital] 
artifacts, those that are exposed to these artifacts, and the social, 
cultural, and business context in which the meeting takes place.

The second is by Hill (2015), who, in his writing on tactics and matters of con-
cern in strategic design, defines it as a design discipline that:

attempts to draw a wider net around an area of activity or problem, 
encompassing the questions and the solutions and all points in between; 
design involves moving freely within this space, testing its boundaries in 
order to deliver definition of, and insight into, the question as much as 
the solution, the context as much as the artefact, service or product.

From these definitions, it is apparent that the boundaries of both disciplines 
are quite fuzzy and fluid and potentially have some overlap. However, while 
interaction design focuses on artefacts, their experience and use, and the con-
texts of use, strategic design involves articulating, reframing, and responding 
to matters of concern through the creation of artefacts or services. Considered 
through the dichotomy between material-oriented and dematerialised design 
concerns, the disciplines can collectively frame design practices that enable a 
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situated engagement with smart technologies as a material for design, and one 
that shapes strategic matters of concern and practices in contexts where design 
unfolds.

Initially, the disciplinary context of my research was a consequence of my 
own prior training and experience with interaction design and user experience, 
and the way in which my research work was configured. While the primary focus 
of the research was intended to be a project-based exploration of smart technol-
ogies as a tool to engage citizen participation in socio-cultural issues, I was also 
engaged in a smaller second project, which was related to designing a design 
thinking toolkit for the university library. This project was a part of my ‘pliktar-
beid’ or compulsory work, which does not necessarily have to be related to the 
initially formulated research. However, as I explored strategic design and smart 
technologies both conceptually and through practice, the potential conceptual 
overlap between the two projects became clearer, even though initially, it was 
not very straightforward to articulate in the form of an academic arguments and 
research questions.

What also stood out was the instrumental and functional framing of both 
technology and design in the projects, which I wanted to critically engage with 
and explore through my work. The design examples included in this thesis, 
consequently, reflect a critical approach to design practice that, in conjunction 
with material and/or strategic orientations, query and contest the borders around 
design (Mazé & Redström, 2009). To be sure, with critical practices I do not only 
refer to speculative and critical design (Auger, 2013; Dunne, 2008; Dunne & 
Raby, 2013) but practices of design in general that are engaged in “[t]esting – 
and stretching the boundaries of – what design is and what it might be about, 
such tendencies operate from the fringes to question design foundations, and, 
vice versa, challenge wider socio-economic issues from a basis in design tech-
niques and form” (Mazé & Redström, 2009). This viewpoint led to a departure 
from the initial goals of exploring (technological) tools and (design) toolkits, 
to a speculative exploration of technological expressions, and their material 
characteristics and the strategic relationship between the organisational dark 
matter and the designerly practices that are framed around smart technologies. 
Moreover, since the projects that I was engaged with during the course of my 
research were so starkly different from one another, adopting a single point of 
view, design frame, or approach for the entirety of the research seemed limiting. 
Instead, I attempted to approach the projects opportunistically from a diverse 
range of approaches that seemed the best suited for the situation at hand.

Exploring smart technologies within and across disciplinary boundaries, 
through practice-based design and conceptual and analytical reflection, helped 
evolve the structure of my research from two disjoint projects to a design 
research program that was situated across disciplinary boundaries. Such a trans-
disciplinary design research orientation that spans conceptually and method-
ologically across disciplinary boundaries is becoming common and increasingly 
important. Rodgers and Bremner (2017), while articulating alternative notions 
of disciplinarity in design, write, “design today is characterized by fluid, evolv-
ing patterns of practice that regularly traverse, transcend and transfigure dis-
ciplinary and conceptual boundaries.” While outlining the disciplinary orienta-
tions of their own thesis, Lindström & Ståhl (2014) suggest that working across 
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disciplines and theoretical constructs involve “both intensive (mono-disci-
plinary) and extensive (trans-disciplinary) academic work”. They also introduce 
King’s (2012) description of the characteristics of transdisciplinary research, 
who suggests that –

it is not a kind of scholarship that works first to design and con-
trol its research model, to lay out a menu of re-search methods and 
choose the proper ones, to carefully investigate subject matters that 
can be seen finally to be integrated at some point of intersecting 
convergence. Its forms of robust knowledges are clearly contingent 
and primarily suggestive–in other words pointing beyond itself. 
(Lindström & Ståhl’s (2014, p. 26) discussion of King (2012))

Design disciplines offer their own conceptual and analytical frames of think-
ing and action that are useful, for “intensive” forms of practice and reflection. 
Examples of such frames and approaches are material-oriented and specula-
tive design approaches in interaction design (Dunne & Raby, 2013; Redström, 
2005; Wiberg et al., 2013) and dialogic approaches in strategic design (Manzini, 
2015b, 2016) (discussed in Chapter 3 and 4). However, I argue that, to negotiate 
the diverse and fluid matters of concern outlined earlier through “extensive” 
research work, it is also important to consider design more generally. In other 
words, designerly thinking and action in a transdisciplinary research program 
needs to be informed by and negotiate specific (or intensive) disciplinary matters 
of concern, along with a more general, (or extensive) understanding of design as 
practice. While the popular notion of ‘design thinking’ represents an attempt to 
frame such a general understanding, its expressions generally suffer from being 
formulated as prescriptive and context free tools and toolkits (Junginger, 2016; 
Kimbell, 2012). Kimbell (2012), draws on social-practice theory to present an 
alternate frame that she refers to as ‘design as practice’: 

Design as practice frames designing as a set of practices that are habit-
ual, often routinised, conscious or unconscious, and they are embodied 
and situated. Design as practice cannot conceive of designing (the verb) 
without the artefacts that are created and used by the bodies and minds 
of people doing designing. This way of thinking of design sees it as situ-
ated, distributed, and unfolding, in which a number of people and their 
knowing, doing, and saying and a number of ‘things’ are implicated. It 
also moves the unit of analysis away from oppositions between individ-
ual skill and knowing or organisational competence, to a set of material 
and discursive practices that are enacted during design activity.

Kimbell’s (2012) framing of design as practice resonates quite closely with the 
nature and approach to design in my research and this thesis, since it entangles 
material concerns and outcomes with the contextually situated act of designing. 
It also expands the frame from particular disciplinary methods and approaches, 
without discounting the relevance of specific material ‘things’ as representa-
tive of situated, particular, and propositional forms of knowledge including 
the concerns, understanding, and actions that led to their creation. Things, in 
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this sense, can be considered as representative of the situated (intensive and/
or extensive) discursive practices that unfold during design research. This is also 
evident in the portfolio of design examples that I presented earlier, since they 
clearly represent the evolution of my research from two mono-disciplinary proj-
ects to a transdisciplinary program. A number of the examples are mono-dis-
ciplinary (from a design standpoint), and intensive, while the more recent 
examples (such as Fram, Neural, and this thesis) are reflective of an extensive 
approach, that contextually entangles and negotiates matters of concern across 
disciplines. This is detailed further in the section, Structure, that conceptually 
discusses the notion of a design research program and outlines the structure of 
my research.

Perspectives

Fluid Assemblages

Wiltse et al. (2015) argue that digital networked (and intelligent) technologies 
are significantly more complex than captured by classical notions of comput-
ers and computing, due to their distributed and infrastructural nature. They 
argue that even though matters of concern in interaction design research and 
human-computer interaction (HCI) have expanded in scope from notions of 
usability and usefulness to human experiences and practices (Bødker, 2006; 
Fallman, 2011), the focus has still remained on the human, and the notion of 
the computer has not been similarly expanded and evolved. Theoretical under-
standings of these technologies have largely been developed under broad, over-
arching notions such as ‘computers,’ ‘emerging technologies,’ ‘ICTs,’ or ‘media’. 
This can lead to an absence of nuanced perspectives and understanding of smart 
technologies as a material for design, beyond their functional characteristics 
and properties. 

Instead, Redström and Wiltse (2015b) describe these technologies as fluid 
assemblages, arguing that they are “assemblages because they are made out of a 
diverse range of material and immaterial resources both contained within the 
object as it appears in front of us as well as located elsewhere in the network; 
fluid because their precise forms are assembled in runtime and thus change 
continuously”. Further, they relate their proposal to the post-phenomenological 
concept of multistability (Redström & Wiltse, 2015a), that suggests that tech-
nological artefacts can evoke a diverse range of human relationships and forms 
of use based on the individual and cultural context and practices that they are 
situated in (Ihde, 1990). In effect, technologies get embedded in different ways 
in people’s culture, context, and practices, and transform and get transformed 
by it through multistable relations. Post-phenomenological theories also argue 
that since technologies can have multistable relationships that emerge in use, 
they should not be understood and described in terms of a universal essence or 
essential characteristics (Rosenberger & Verbeek, 2015a). Redström and Wiltse 
(2015a) build upon this concept and suggest that, descriptions of multistable 
relations with a particular technology consider these systems (technological 
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artefacts) as stable and look for variations in human behaviour and consequent 
forms of use. In other words, descriptions of multistable human-technology 
relations, usually point to instabilities in human interactions with a largely 
stable technology. However, in the case of smart technologies, the ‘stability’ of 
technologies themselves cannot be taken for granted since they are assembled 
dynamically out of networked services, such as those that provide usage ana-
lytics to advertisers and service providers, often at the time of use. Moreover, 
these services and the resulting experience of an artefact can change over time 
with software updates over the network. Consequently, variations in human 
perception and action may not only be a result of the cultural context and indi-
vidual perceptions, but also because a technological artefact may dynamically 
alter its constitution and present itself literally as a different thing for people to 
interact with and use. Therefore, Redström and Wiltse (2015a) argue that fluid 
assemblages are better characterised in terms of their multi-instabilities – “all 
the ways in which these things change dynamically to configure their relations 
to particular humans, even as particular humans also configure their relations 
to the things.”

In my own work, through a post-phenomenological analysis of smart con-
sumer technologies, I argued that smart technologies can also be characterised 
by their networked complexity – invisible or absent-yet-present (Pandey, 2018b) 
services and infrastructure to which the relatively simple, visible, and present 
interface connects and depends on to deliver its functions. Expanding on this 
argument through an understanding of smart technologies as fluid assem-
blages, I suggest that while these technologies may seem to mediate actions 
and perceptions through stable and discrete objects and interfaces, every inter-
action with them (or against them in the background), is delivered through an 
assemblage of physical and computational infrastructure that consumers can’t 
access directly (Knutsen, 2014). Additionally, streaming data captured and rep-
resented by these artefacts also actively mediates actions and perceptions, link-
ing interfaces across space and time and across devices as well (Pandey, 2018b). 
Fragments of a device capturing data may be made available to a smartphone 
as a remote interface where interpreted data and actions are represented. There 
may also be other invisible (to the consumer) interfaces such as aggregate ana-
lytics, that may be made available to a different set of people such as advertisers 
or consumer support professionals. Whether expressed as tangible artefacts or 
intangible service interfaces, the boundaries and composition of these technol-
ogies is necessarily unstable and fluid and often overlaps with other artefacts 
and interfaces. Therefore, one of the main conceptual departures in this thesis 
is from design frames that consider and understand technology as a tool, in 
terms of its utilitarian functions and features, to considering it in the form of 
multi-instable fluid assemblages (Redström & Wiltse, 2015a, 2015b) that mediate 
human perception and action in increasingly new and complex ways.

Dark Matter

Dan Hill (2015) refers to the complex socio-material configurations consisting of 
technical and non-technical systems, organisational communities, culture, pri-
orities, practices, and structural relationships, as organisational ‘dark matter’, 
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since “the only way dark matter can be perceived is by implication, through its 
effect on other things”. The concept of the socio-material originally comes from 
the field of organisational studies and refers to the “relationship between social 
and material considerations in the emergence and evolution of organizational 
practice, bringing back into focus the material specificities of physical and tech-
nological arrangements (Mazmanian, Cohn, & Dourish, 2014).”

Like dark matter in the universe, socio-material configurations within 
organisations are hard to articulate and design explicitly, but they still effect 
designed artefacts and services in non-trivial ways (Hill, 2015). Lockton and 
Candy (2018) build on Hill’s framing and argue that designed artefacts and 
services are “embedded in contexts, bound in the practices, cultures and 
organisational priorities … that end up determining what actually ends up get-
ting designed, by whom, and who has the agency to change it.” However, the 
dynamically evolving and distributed nature of smart technologies creates new 
organisational relationships and dependencies that affect the dark matter as 
well (Dorst, 2015a; Manzini, 2015a, 2016). Dorst (2015a) writes, “the rise of 
the networked society has sparked interest in collective problem solving that 
takes place outside the confines of a single organization, in networks of stake-
holders that can be spread throughout society.” Designerly practices and mind-
sets have been known to be effective in working abductively and constructively 
with open, complex, dynamic, and networked problems (Dorst, 2015a). Therefore, 
there has been a lot of interest recently in situating designerly practices and 
mindset in organisational settings as a means of sustained engagement with 
complex, cross-functional, and constantly changing issues and problems. 
‘Design thinking’ is a popular framing of designerly practices and mindset for 
affecting change in organisational settings (Brown, 2009). However, design 
thinking has been critiqued for its context-free, ‘one size fits all’, and instru-
mental, tool-centric framing of design (Hill, 2015; Junginger, 2016; Kimbell, 
2011; Tonkinwise, 2011). Because of its focus on tools and methods, and not 
the contextually situated strategic mindset and larger dark matter, it usually 
ends up being expressed as and limited to toolkits and techniques. These tool-
kits are too abstract and removed from actual organizational work practices 
to be adoptable for sustained organisational innovation and to cause signifi-
cant change in an organisation’s practice (Sangiorgi, 2011; Junginger, 2015). 
Conversely, I argue, design practices, introduced in the context of existing 
work practice, i.e., translated and framed in terms of the existing practices and 
problems of an organisation, can play a more strategic role and can directly 
engage with the dark matter (Pandey, 2015). Moreover, a focus on the transfor-
mational (Sangiorgi, 2011) and strategic does not imply that design practices 
and outcomes take a fully abstract and intangible form. To re-iterate Kimbell’s 
(2012) argument, “[d]esign as practice cannot conceive of designing (the verb) 
without the artefacts that are created and used by the bodies and minds of 
people doing designing.” Therefore, design, as a set of material and discursive 
practices cannot be removed from material concerns completely and deal only 
with abstract strategies. In my own work, I have argued that a design process 
engaged with the organisational dark matter oscillates between a spectrum of 
things within the dichotomy between the abstract and the concrete – objects, 
representations, experiences, practices, and mindsets (Pandey, 2018a). Hill 
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(2015) emphasises the strategic importance of negotiating the abstract and 
the concrete, and writes –

A genuine and concerted engagement with dark matter is what would 
enable an intervention to become systemic, permanent, influential. 
It is not enough to produce the prototype of an entirely new para-
digm for the motor car, say, without redesigning the organisation that 
might design and produce them, the supply chains that might enable 
their construction and maintenance, the various traffic and planning 
regulations that must absorb a new vehicle, the refuelling infrastruc-
ture, and so on. Equally, attempts to reach into that dark matter and 
produce change will not be as effective without an artefact that can 
demonstrate the benefit of such change; that can motivate, in effect.

To summarise and connect both these perspectives, I argue that smart technol-
ogies are fluid assemblages of material and immaterial resources that are shaped 
by the dark matter that they are situated in, while also shaping it and lending 
a certain fluidity to it. An understanding of fluid assemblages as a designed 
‘thing’, entangles and engages an understanding of it as a material in design; a 
material that designs by mediating human perception and action; and a mate-
rial of design, that is designed through (and designs) organisational practices, 
values, and culture. Consequently, a design theory of smart technologies needs 
to synthesise a range of disciplinary and theoretical perspectives since particular 
theoretical and disciplinary perspectives offer certain kinds of analytical lever-
age while obscuring other perspectives. Redström and Wiltse (2015b) write – 

It appears almost as if we are heading towards a blind spot [when it comes 
to understanding fluid assemblages in design], where certain issues are 
occluded by our prevalent perspectives, and where we therefore need to 
develop new accounts of the basic ‘what’ it is that we design. This leaves us 
with a problematic gap between existing frameworks and emerging design 
issues, a gap we believe design theory needs to articulate and new design 
methodologies need to address. Getting a grasp on these fluid assemblages 
in order to responsibly design with and within them requires moving 
beyond the anthropocentric viewpoint of traditional user-centered design—
even as it is precisely human experience and integrity that we care about. 

Structure

While the projects that my research was conducted through had broadly outlined 
goals and objectives, they did not have concrete and static research questions, 
and I was free to define my own design and research approach and outcomes (see 
also Chapter 3). And while I was not aware of programmatic design research at 
the outset, my approach closely resembled it and the ‘struggles of articulation’ 
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that Redström (2017) shares in his account of making design theory. I reproduce 
his account below to add context to the discussion that follows –

In 2001, during the process of finishing my PhD thesis, I was struggling 
to articulate the basic logic of my inquiry. While there is always the pos-
sibility of, basically, rephrasing any (design) proposition as a (design) 
question, to frame the work using such “research questions” would not 
have produced the kind of structural transparency I was looking for. 
Indeed, the entire idea of framing the inquiry using dichotomies such 
as question-answer, problem-solution, and so on, seemed to suggest a 
process of searching, zooming in, and optimizing that was not present 
in the actual work. Oriented more toward problem finding than prob-
lem solving, the work was speculative, with the intention of looking for 
alternatives to existing design ideals and principles in the rapidly growing 
area of interaction design. As such it was meant to be critical and projec-
tive, intended to shed light on what was seemingly taken for granted by 
presenting alternatives, by suggesting that things could be different.

Reading his account was a significant ‘aha’ moment for my work. Throughout 
the course of my research, I struggled with the notion of framing research ques-
tions and formulating a methodological structure to answer those questions. 
Coming to the projects from a design practice perspective, the notion of setting 
briefs and creating propositional designs was more natural to me than looking 
for concrete answers or fundamental/essential truths. While I did formulate 
questions as a way of describing my research intent and motivations for the 
initial proposal and the interim report, I almost never used them to frame my 
explorations, experiments, and reflections. This was also because my experi-
ments were not constructed as a response to the questions, but rather the ques-
tions were a way of framing the experiments for reporting purposes. Rather, my 
research progressed through cycles of conducting experiments, and conceptual 
and analytical reflection in the form of (both accepted and rejected) academic 
articles. 

Arguments similar to those presented in Redström’s (2017) account have 
been made earlier (Fallman, 2009; Gaver, 2012; Stolterman, 2008b). These 
arguments were crucial in helping me frame and articulate my methodology 
as Research through Design (RtD). Research through Design (RtD), uses the 
“methods, practices, and processes [and outcomes] of design practices with 
the intention of generating new [design-relevant] knowledge” (Zimmerman 
& Forlizzi, 2014, p. 167 my parentheses for clarity). Again, this was largely 
motivated by my own experience and training, since it directly informed how I 
could most effectively approach and contribute to the project goals. Moreover, 
even with their initial instrumental framing, both the projects linked with my 
research had goals that required practice-based (as opposed to purely analytical/
theoretical) engagement.
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Research through Design1

Research through Design has its roots in design and artistic research (Frayling, 
1994), and has since been adapted and adopted within interaction design 
research and HCI design as well2. Research through design introduces approaches 
from design practice as possible research conducts to generate knowledge and 
takes a constructive and analytical outlook towards doing research (Gaver, 
2012; Löwgren, 2013; Zimmerman et al., 2007). With a constructive outlook, 
I mean that it is a form of “research that imagines and builds [or constructs] 
new things” as a way of understanding and engaging with a research context 
(Koskinen, Zimmerman, Binder, Redström, & Wensveen, 2011, p. 6). Therefore, 
this form of research is generative and projective, besides being analytical and 
descriptive. Moreover, accounts of a research through design process and its 
outcomes do not just illustrate or establish theory (Breslin & Buchanan, 2007), 
but also contextually expand and situate it by highlighting specific dimensions 
of the design space (Gaver, 2012). In addition, due to their provisional and con-
textual nature, they create a bridge back to design practice (Breslin & Buchanan, 
2007; Löwgren, 2013).

Figure 24 Design space of ‘intermediate’ forms of design theory that can be made 
through design – from particular instances and concrete designs to universal theories and 
abstract paradigms. Inspired from (Höök & Löwgren, 2012; Redström, 2017) 

1 Parts of this section are adapted from (Pandey, 2018b, 2018a)
2 See (Bardzell, Bardzell, & Hansen, 2015; Basballe & Halskov, 2012; Gaver, 2012; Godin 

& Zahedi, 2014; Höök & Löwgren, 2012; Koskinen, Zimmerman, Binder, Redström, & 
Wensveen, 2011; Stolterman, 2008b; Zimmerman, Forlizzi, & Evenson, 2007) 
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Consequently, Gaver (2012) argues for a different set of expectations and crite-
ria for judging theory from research through design, compared with scientific 
theories. He suggests that the theory it produces is provisional, contingent, and 
aspirational and closely linked with the contextual outcomes from design prac-
tice, rather being extensible and verifiable (ibid., p. 938). Similarly, Redström 
(2017) argues –

[u]nlike science, where unified theory is a legitimate objective, design 
is about the possible, about how things could be. If we do not subscribe 
to deep determinism, we have little reason to direct our attention to 
just one out of many design futures. In a strict sense, design is never 
necessary but always contingent: had we made our design decisions 
differently, then things would be different. (Redström, 2017, p. 110)

Höök & Löwgren suggest that theoretical outcomes from research through 
design take the form of intermediate-level knowledge that is “more abstracted 
than particular instances, yet does not aspire to the generality of a theory” 
(Höök & Löwgren, 2012, p. 23:2) (Figure 24).

Redström (2017) further clarifies this idea by differentiating a ‘theory of 
design’, i.e., research into design that is directed towards empirically and con-
ceptually understanding designs and designing3, from a theory made through 
(practice-based) design, which is inherently generative and can directly shape 
new practices and/or objects of design as opposed to interpreting or evaluating 
them. He refers to such forms of theory made through design as transitional 
design theory – a design theory that uses transitional or “inherently fluid notions 
and becoming structures” (ibid., p. 135) to frame and articulate both designs 
and designing. He argues that while the dynamic and unstable nature of transi-
tional theories may seem conceptually imprecise on their own, when considered 
from the perspective of theory as it exists in other disciplines, they align with 
design’s own relational nature (Dilnot, 2017) and become precise in relation to 
particular designs and the practices of designing. Moreover, in design, a disci-
pline centrally concerned with change, theoretical fluidity and dynamism can 
also support constant change and evolution. Therefore, traditional notions of 
conceptual precision and universality that attempt to describe every concept’s 
‘essence’, similar to those found in scientific theories, do not apply to concepts 
and theories in design. This also does not mean that these concepts resemble 
a working hypothesis in science since “their typical trajectory is not one of 
becoming ever more precise and stable, eventually becoming theory proper. The 
conceptual structures discussed here are deeply temporal in that they become 
meaningful and precise only in relation to designing” (Redström, 2017, p. 137). 

Gaver and Bowers similarly point to the relational precision that emerges 
when theory is articulated and discussed together with particular designs and 
designing and write –

3 Seminal works such as (Cross, 2001; Lawson, 2005; Schon, 1984) exemplify this form of 
research conduct and theoretical knowledge outcomes. 
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Theoretical reflection might have been helpful in emphasizing the sorts 
of qualities we wanted for our design. But our design choices were under-
determined by theory—we could have developed any number of things 
that would have been in accord with our ideas. Instead, it was by looking 
at specific examples of practice that we found guidance for our work 
and, in discussing exactly how those examples were relevant to us, began 
to develop our design thinking. […] theory might have been helpful in 
articulating the qualities of our design that we thought important for 
its success, and particularly those we would like to see extended in the 
future. But our theorizing was underdetermined by design—we could 
have developed any number of theories that would have fit our design. 
Moreover, our theorizing was, in a sense, political. We did not discuss all 
aspects of our design and the ways people use it. Instead we focused on 
those aspects we want to promote in future designs. Our theoretical work 
didn’t just concern what is, but what ought to be. (Gaver & Bowers, 2012)

Design theory, therefore, does not directly and explicitly determine particular 
designs, design choices, and forms of design practice, but rather seeks to inspire 
potential acts of designing and alternatives of what ought to be. Redström also 
warns about the implicit politics of equating precision with universality in 
design theory and writes – 

To orient such forms of making toward some idea about unified 
theory—to make them converge by harmonizing definitions and direc-
tions—would also be to make them point to the same ideas about 
how things ought to be. There is a real risk of confusing conceptual 
consistency with some kind of ideological or political consensus here. 
If we instead would use the ways we already seem to orient toward 
notions of difference to embrace pluralism and diversity, then it 
might be possible to open up a kind of transparency and accountabil-
ity that allows us to more openly debate not what things ought to be 
like but what we hope them to become. (Redström, 2017, p. 132)

Definitions

Redström writes –

If we take theories to, in general, be things that in one way or another 
describe and explain something, that reveal and articulate the under-
lying structures, principles, or logic of something, then we also have 
to remember that we do not have just a theory but always a theory 
of something. Theories have a direction, an orientation, a purpose—
and this purpose determines what needs to be accounted for and 
what can be considered the matter of something else. […] One of the 
most important ways that we ground the direction of a theory is by 
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using definitions, how we define the basic terms that we use to artic-
ulate what something is all about. (Redström, 2017, pp. 4–5) 

Definitions then, are the basic theoretical structures involved in developing a 
theory. In the case of transitional design theory, Redström proposes that the 
intermediate space between particular design instances (products) and general 
theories of design (paradigms) can be populated by projects, programs, and 
practices, all of which represent different forms of definitions, that range from 
addressing what a design is to what designing is (Figure 24). 

Since particular designs are underdetermined by theory, existing conceptual 
definitions from other disciplines will not be useful in developing design theory. 
Instead, definitions need to be made by relating and contrasting the conceptual 
with the artefactual within the spectrum between product and paradigm (Gaver 
& Bowers, 2012; Redström, 2017). Moreover, theory made through design takes 
the form of transitional and intermediate-level knowledge that occupies the space 
between the design particulars and the design universal, the definitions ground-
ing its direction or orientation are also provisional and becoming in character 
(Redström, 2011), different from the stable and singular nature of scientific 
definitions. 

Making Definitions

Starting from the most concrete, Redström (2017) argues that every designed 
object can potentially be considered an example of a definition made through 
design since it presents an ostensive definition of an artefact or system and the 
actions and perceptions it mediates. Defining what a design is, through the 
making of specific artefacts and systems, implies the creation (rather than a 
descriptive proposition) of a concrete design, that mediates differently. For 
instance, Hearsay and Eyespy are design examples (presented in Chapter 1, 
Portfolio) that represent particular and alternate definitions of what a smart 
voice-enabled lamp and a smart surveillance camera could respectively be. Dilnot 
describes this as –

In this condition the artefact—any artefact—inhabits a double condi-
tion, one that can scarcely be expressed verbally but can be expressed 
typographically in the form “This!?” This formula expresses the fact that 
the artefact is at once “This!”—i.e., that which is existent, possessed of 
reality, possessing these attributes and showing them forth, exemplifying 
them, the artefact as quasi-fact, as “like” nature in its quasi-objectivity; 
and, in the same moment, “This?”—i.e., a proposition, constituted as 
a form; that which implicitly, if not explicitly, offers a question to the 
world, and that which is inherently fallible. (Dilnot, 2015a, p. 178)

However, while a design example presents an alternate and concrete image of the 
potential, it is also reflective of particular and non-neutral worldviews, and more 
abstractly, suggests a particular form of designing. Conceptually, considered as 
definitions made through design, designed objects represent an entanglement 
of both the particular and the universal, rather than just a particular example 
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of the universal. Consequently, articulations of design theory framed through 
designed objects engage both the particular and the universal, and take the 
form of ‘concept-thing’ hybrids, “with the ‘conceptual’ and ‘thingly’ portions 
co-articulating one another” (Pierce, 2014a). The notion of a concept-thing 
hybrid is not meant to imply an equal balance of the conceptual and the thingly 
in the definitions that are made through design. As we explore and configure 
different things expressing and negotiating evolving matters of concern, our 
articulations can also evolve to refer to new and alternate forms of designing, 
rather than focusing on particular designs. Put differently, on expanding the 
frame from a particular design to the form of designing that it embodies, the 
nature of definition also changes from the specific to the general. For instance, 
in the annotated portfolio approach proposed by Gaver and Bowers (2012), each 
annotated design example highlights specific design decisions, concerns, and 
considerations. However, considered together with a set of examples that are 
assembled in a portfolio format, they highlight general practices, orientations, 
and mindsets, or in other words, forms of designing. Therefore, it is important 
to think of definitions in design theory as fluid, evolving, and entangled inter-
mediates, rather than classifying them within clear, delineated, stable, and rigid 
categories between the particular and universal. These definitions are unstable 
by nature and achieve conceptual precision by relating and contrasting ‘what a 
design is to what designing is’, and not by explicitly and individually describing 
their meaning (Redström, 2017). 

While RtD, in general, closely resonates with the practice-orientation of my 
research, the notion of transitional design theory seems especially suited to con-
ceptually frame smart technologies since it mirrors their fluidity and changing 
nature. In other words, I argue that if smart technologies are unstable and fluid 
and present new material and conceptual challenges for design, then it follows 
that design theories of smart technologies should be transient, propositional, 
and becoming as well. Moreover, their practice-orientation creates possibilities 
of challenging dominant understandings, practices, and perceived dichotomies 
by literally constructing and proposing alternative (artefactual and conceptual) 
definitions through design. 

Programmatic Design Research

While my research epistemologically aligned with a pragmatic and practice-based 
position suggested by RtD, I needed more explicit conceptual structures to be 
able to frame and articulate my own approach in terms different from the dom-
inant question-answer, problem-solution dichotomy that is generally used to 
structure research processes in design research and HCI (including RtD). This is 
not to suggest that such a structure is not useful for articulating RtD accounts, 
but rather, in line with Redström’s (2017) account (presented in Chapter 2, 
Structure), I argue that RtD processes can also take a form and structure that is 
situated outside of it. Retroactively framing questions to articulate intermedi-
ate-level knowledge in such cases, might actually distort and mis-represent the 
evolving and messy nature of how the design and research unfolded.
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Instead, a programmatic approach to research through design (or program-
matic design research) unfolds in the form of a program that outlines frames 
and considerations for designerly exploration and practice, and experiments 
that express the program, along with potentially evolving it (Löwgren et al., 
2013; Redström, 2011). Programs can be described as contextually and concep-
tually situated proposals for alternate forms of design practice, that are “charac-
terised by both intent and unfolding, an intertwining of projection and process” 
(Redström, 2017). A design program, then, represents a proposal for potential 
forms of design practice within a design space and the conducted experiments 
represent concrete and particular areas within that space. I suggest that the 
propositional nature of the research conduct can also be understood as (abduc-
tive) design reasoning, which Dorst describes as an ‘open’ form of reasoning 
where the only thing that is known is the value that needs to be created (Dorst, 
2011, 2015b). Designers then, need to figure out both what (the thing to be 
designed) and how (a ‘working principle’ that can potentially create the desired 
value), in parallel. To work with such a situation, designers adopt a frame – a 
proposal for a working principle that can create the desired value. Using the 
frame as a reference, they attempt to design a concrete thing that, at once, both 
expresses the frame and possibly validates it (Figure 25). 

Figure 25 A frame as a proposal for a working principle that can potentially 
lead to the desired value. Image adapted from (Dorst, 2011).

Similarly, a programmatic frame does not take the form of a question that needs 
an answer, but rather blends “critical questions about the present [the value to 
be created] and a suggestion about an alternative way of doing things [the work-
ing principle]” (Redström, 2011). The proposed working principle is concretely 
explored and materialised through specific experiments [the design of concrete 
things]. Redström (2001) argues that the intent of a design research program 
is to evolve the hypotheses or questions posed through interactions between 
experiments and programs, rather than to improve upon the prototypes or 
design concepts themselves. Experiments do not necessarily prototype usable or 
even useful products, but rather reflect and express provisional forms of design 
proto-practice. This is also why he argues for referring to the outcomes of these 
experiments as design examples rather than prototypes (ibid.). 

In a program, the working principle can also take the form of hypothetical 
proposals for new kinds of design practices. Based on my earlier discussion of 
design as practice (Kimbell, 2012), I suggest that such programmatic frames can 
also be considered as ‘design proto-practices’. Here, proto-practices refer to prac-
tices that are not yet realized but rather are proposals for future practice that are 
‘in the making’ and yet grounded in existing practices (Pandey, 2015; Shove & 
Pantzar, 2005). By critically engaging with design as a discipline and a practice, 
these frames underline a bi-directional form of design research – with an out-
ward direction towards particular contexts, situations, and problem areas, while 
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also directed inwards, as a basic kind of research that engages with design’s dis-
ciplinary foundations and principles. Buchanan suggests that ‘basic research’ 
in design is related to design theory, “which provides a foundation for all other 
activities in design” (Buchanan, 2001). Redström discusses the importance of 
critically engaging with design’s conceptual foundations and the relevance of 
design research programs as a means to explore and probe alternate foundations 
and forms of design practice and understanding, and writes –

The possibility of using design programs to establish a kind of ‘provisional 
knowledge regime’ (Binder & Redström, 2006), has made this approach 
very useful in contexts that on one hand depends on experimental design 
work but on the other does not really build on a strong and well-established 
practice in itself – but where the very search for foundations for, and exam-
ples of, a practice-in-the-making is a core issue. With accelerating techno-
logical development and new societal challenges, the need to develop ‘new’ 
design practices to address their potentials and problems has increased 
as well. Many of these will end up as local and temporary micro-practices 
far from the large academic structures we refer to as disciplines. But 
there is a need for such alternative ‘proto-practices’. (Redström, 2011)

Further, he suggests that as design expands into new areas of application and 
inquiry, like social innovation, sustainable design, and design management, to 
name a few, new kinds of basic or foundational understanding4 are required. 
Instead, new practices of design are often articulated in terms of methods and 
tools, with little to no critical engagement with the issue of conceptual foundations 
(Redström, 2017, p. 91). For example, Junginger discusses a similar issue with 
regards to design practices in a business context where both professionals and 
designers, “struggle to communicate about design beyond techniques and meth-
ods”, and rarely frame it as a strategic art – a systematic discipline for thinking, 
doing, and making (Junginger, 2016). In a similar vein, Manzini suggests that as 
design concerns shift from material objects to dematerialised practices or ‘ways 
of thinking or doing’ (discussed in Chapter 1 as the core dichotomies this thesis 
engages with), its practices are reductively framed in terms of tools and methods. 
Instead of instrumentally and reductively transforming design practices to fit 
application domains, programs allow for the development of alternate/expanded 
foundations and practices that are relevant to the domain, through design.

Programs and Experiments

Redström (2001) presents the approach as a cyclical process of: 

• formulating a design program 

4 Foundations here are not intended to mean a stable and universally agreed to grand theory 
of design. Instead, in Findeli’s words, foundations here reflect a “‘starting point,’ of a kind of 
consensus around some key issues, without which any further discussion would be impossi-
ble or meaningless.” (Findeli, 2001)
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• realising the program by designing, implementing and evaluating design 
examples 

• reflection and formulation of results, e.g., reporting on the experiences 
gained, formulating new working hypotheses, reformulating the design 
program

However, he emphasises the complex and dynamic relationship between pro-
grams and experiments and argues that experiments do not necessarily follow 
the formulation of a program or merely materialise or critique the program by 
proving or disproving the hypotheses the program is framed around. Being par-
ticular and concrete design examples, experiments do not necessarily depend on 
a program for being understood and interpreted. For instance, the Eyespy design 
example presented earlier (see Chapter 1, Portfolio), would continue to be a par-
ticular proposition for (or ostensive definition of) a smart surveillance camera, 
even though the program that it was created in, may not always be evident or 
made explicit. Experiments may even precede the formulation of a program and 
it may be through design explorations and experiments that a programmatic 
frame might emerge. In the case of my research, it was only after engaging in a 
series of experiments that the programmatic frame emerged. I describe this in 
greater detail in the next chapter that traces the emergence and evolution of the 
research program. Moreover, the process of expressing design considerations 
through concrete designs can also lead to new and different frames, thereby 
changing the program itself. So, it is entirely possible that an experiment may 
precede or even contribute directly to the formulation or evolution of a pro-
gram. Some experiments fall out of program as it evolves, and others become 
normative or typical examples (like the Drift table (Gaver et al., 2004) is an often 
cited, typical example of Ludic Design practice and values (see (Gaver, 2002)). 
On the other hand, the programmatic frame offers particular interpretations of 
and perspectives towards the experiment while also grounding it in more basic 
forms of inquiry. Therefore, the dialectic between programs and experiments 
articulates a definition that goes beyond what either programs or experiments 
can individually express. A program without experiments is an unsubstantiated 
and abstract proposal or working principle, and experiments without a program 
are just collections of ostensive definitions without a connective link. Redström 
(2017) frames the relationship between programs and experiments in the form 
of an evolving definition that co-relates [particular proposals for] designing with 
a design [created with the proposal], and writes –

Sitting in the middle of a spectrum of definitions spanning from the 
particular to the general, the design research program makes a kind of 
definition that is partly about what designing is. This aspect of the program 
can (primarily) be seen in the worldview it advocates, the set of basic beliefs 
it asks us to accept as a condition for participating. The experiment, on the 
other hand, makes a kind of definition that is close to what a design is. 

Löwgren and Hobye (2013) call the evolution of a program, a drift, and pres-
ent the notion of takeaways and snapshots as conceptual constructs that artic-
ulate specific frames of understanding present in a design research program at 
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particular points in time. Takeaways refer to the articulation of the knowledge 
contribution of a program in the form of research papers, reviews, critiques, 
and even a thesis. However, takeaways represent the understanding that is pres-
ent in the program at the time they are articulated. Therefore, they should be 
understood as snapshots of emergent forms of understanding that can (and 
does) continuously evolve through further exploration. However, I do not agree 
with the notion of takeaways as a neutral packaging of programmatic frames 
for an academic audience, that may otherwise be removed from the program. 
By reflecting on and articulating the state of a program and its experiments for 
academic design research, we engage in a process of making and un-making new 
definitions and consequently affecting and changing the program. Redström 
(2017) suggests that the evolving nature of a program is central to program-
matic design research and that “[w]e both stay with and stray from our program: 
things begin to look different as we learn new things, try out new ideas, and 
explore issues we perhaps have not thought so much about before.” The pro-
gram-experiment relationship can take the form of new ways of understanding 
and action in a design space, framed through partially resolved dichotomies 
and open questions that can lead to new frames for designing. Just as some 
experiments materially and artefactually express and evolve a program (arte-
factual experiments), others, such as takeaways, take a more conceptual form to 
express and evolve it (conceptual experiments) (see Figure 26). 

Next, I briefly describe the interaction design research triangle, an approach 
for interaction design research through design, that formed the basis of my 
methodological framing and structure before I became aware of the notion of 
programs. 

Interaction Research Triangle5

Fallman (2008) proposed the interaction design research triangle as a model for 
interaction design research, framed around the activity areas of design studies, 
design practice, and design exploration. These activity areas correspond to descrip-
tive-analytical, practice-based, and constructive-exploratory forms of research 
conduct respectively. Design studies are a highly analytical mode of engagement, 
intended to describe and further the understanding of people, processes, and/
or products within interaction design research. Design studies involve adopt-
ing and appropriating theories and practices from other disciplines, like sociol-
ogy and psychology, and contributing new knowledge to design theory, design 
methodology, design history, and design philosophy. Design practice consists of 
hands on, reflexive designerly engagement (Cross, 2001) with real world issues 
and constraints within non-academic contexts, but with a research question in 
mind. Finally, design exploration is a synthetic and constructive research con-
duct that frames alternative realities, comments on on-going societal phenom-
ena and/or highlights possibilities and examples within a design space. Such 

5 Parts of this section adapted from (Pandey, 2018b)
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explorations are driven largely by self-initiated projects formulated around the 
researcher’s own agenda rather than by expected market or user needs. Fallman 
(2008) also emphasises the importance of controlled movement between the 
activity areas for generating interesting and novel results. 

Initially, I structured my methodology and RtD process around Fallman’s 
(2008) interaction design research triangle, mainly because of its framing which 
was based on different forms of design activity and their mutually affecting and 
entangled nature in practice and research. This framing resonated with my work 
and mindset in general, more than attempting to align with or generate a spe-
cific typology of design intent and outcomes. However, from the perspective of 
this thesis, the structural representation of the approach (the triangle) is maybe 
not as important as the emphasis on situating research as a movement between 
the perceived dichotomy between theory and practice and between different 
forms of practices (see Figure 26). 

Moreover, I think that the research triangle and programmatic design 
research are not necessarily two different methodological approaches, but rather 
are complement one another in terms of how RtD can be structured, articulated, 
and practiced. So, a shift from the research triangle to programmatic design 
research can be considered as a conceptual expansion of the research structure. 
I argue that the controlled movements in Fallman’s (2008) proposed research 
conduct resemble the dynamic program-experiment relationship described ear-
lier. The activity areas of design practice and design exploration can be said to 
be directed towards artefactual experiments, while design studies (and move-
ments towards it) is largely concerned with conceptual experiments. Considered 
together, along with the mutually informing movements among them, they 
express and evolve a program. While purely conceptual experiments could be 
situated within the activity area of design studies, conceptual work framed 
around design practice or exploration-based experiments could be understood 
as movements towards design studies. So, while drifts indicate an evolution of 
the nature or framing of the program or project, movements happen within a 
project/programmatic frame’s activity areas. 
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Figure 26 Different kinds of movements between design studies, practice, and 
exploration within a programmatic frame (the framing circle).

This thesis is a synthesis of four years of continuous/ongoing practice-based 
and conceptual exploration and reflection, and represents another, albeit more 
extensive, conceptual experiment that articulates the current state of the pro-
grammatic frames and experiments conducted. The extensive, aggregate, and 
reflexive nature of the conceptual and theoretical engagement in this conceptual 
experiment (this thesis), has also led to drifts into new concepts, understand-
ings, and possible ways forward. Therefore, the program described in this thesis 
is both analytical and projective; analytical because it critically reflects on all 
the experiments and drifts in the programmatic frame so far, and projective 
because the thesis drifts the program to a new state, that is still tentative and 
propositional, since it may not be fully expressed by any of the (conceptual or 
artefactual) experiments I have conducted. However, while this understanding 
may be the most recent, it is certainly not ahistorical. Even when the frames 
expressing the program took a sharp left turn, they still retained traces from 
what came before, both in my work and the work from other designers and 
researchers that have been influential to my work (explored further in Chapter 
3). In a sense, I think it is representative of the deeply contextual and referential 
nature of design practices.
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Figure 27 Situating the research structure.

Worldview

The worldview advocated by a program refers to the theories, basic beliefs, and 
assumptions that it depends on to (implicitly and explicitly) frame its perspec-
tives and practice. Redström (2017) further argues that it is the fundamental 
presence and articulation of a worldview that differentiates a program from 
a project (in the spectrum between particular design examples and universal 
paradigms) (see Figure 24). However, as discussed earlier, it does not imply a 
direct or deterministic relation between them, rather, as suggested by Redström 
(2010) –

[w]ithin a tentative or provisional knowledge regime framed by a pro-
gram, the role of theory is to locate a discursive context for experimen-
tation with materials, technologies, scenarios, methods and prototypes. 



9 4  /  C H A P T E R  2 :  F R A M E  /  W O R L D V I E W

Importantly, this does not imply the resolution of difference within one 
grand unified theory — indeed, the task of interpreting and negotiating 
diverse matters of concern is, to a significant extent, situated within 
the localized practices involved in creating the design examples.

Programs do not necessarily implement or represent theory directly, but rather 
constructively and conceptually engage with it, to open a space for new ques-
tions, critique, or possibilities, rather than attempting to analytically articulate 
the essence of a concept or phenomenon. Hobye (2014) suggests that the point 
of a design research program is not to be exhaustive or to discover essential or 
fundamental forms of knowledge out there but create a provisional and gener-
ative understanding (in the form of definitions and transitional theory) that 
is contingent upon the framing of the program and its underlying worldview 
and larger contextual factors. Similarly, Gaver and Bowers (2012), also argue 
that design processes and outcomes are underdetermined by theory, since a 
conceptual idea can lead to many concrete design expressions. Therefore, while 
programs suggest and express alternate design proto-practices, their underly-
ing worldview allows us to critically engage with dominant and often implicit 
assumptions in design practice and experiment with new and tentative forms 
of understanding and action. By experimenting with alternative theories and 
basic beliefs, programs can critique and destabilise existing stable and static 
foundations for design and articulate new and more provisional ones. This also 
emphasises the importance of the existence of a range of design research pro-
grams that draw from alternate, diverse, and transitional worldviews to support 
constant critical reflection and evolution in the nature of design practice, to 
avoid singular, dominant, and monolithic visions of the future (Candy, 2010; 
Redström, 2017). 

My research is primarily informed by post-phenomenology and mediation 
theory (Ihde, 1990; Verbeek, 2005), and social practice theory (Kuijer, Jong, & 
Eijk, 2008; Shove & Pantzar, 2005), since they offer a theoretical understand-
ing of human-technology relationships and of practices as constituted through 
the interaction of socially shared meanings (image), bodily routines (skill), and 
hybrid (human and non-human) material elements (stuff). Both these theoret-
ical perspectives are discussed in greater detail in the remainder of this section. 
As such, the work presented in this thesis does not necessarily intend to prove, 
verify, or directly apply these theoretical propositions but rather to critically 
understand and propositionally engage with technology and its relationship 
with organisational practices. Put differently, the experiments or the program 
do not intend to prove a theory but use it as a way to critically formulate new 
perspectives and frames for the program and experiments in the form of a tran-
sitional vocabulary and foundational conceptual structures. 
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Post-Phenomenology and 
Mediation Theory (PPMT)6

Don Ihde (1976) described phenomenology as “an intense examination on expe-
rience in its multifaceted, complex and essential forms” and critically adapted 
its concepts and concerns to develop an empirically grounded philosophy of 
technology that focuses on understanding technology in terms of its relations 
with human beings, rather than as independent entities or in terms of essen-
tial characteristics that they have in themselves (Rosenberger & Verbeek, 2015a; 
Verbeek, 2014). Ihde (1990, 2009), along with other contemporary philoso-
phers of technology (Rosenberger & Verbeek, 2015b; Verbeek, 2005) refer to 
this adapted understanding of phenomenology as post-phenomenology. While 
post-phenomenology retains classical phenomenology’s focus on human expe-
rience, it critiques its alienation centric view of technology, opting instead to 
think in terms of mediation. It conceptually outlines technological intentional-
ity (Ihde, 1990) to emphasise the non-neutrality of technology in mediating 
human-world relationships. Ihde (1990) argued that technologies have inten-
tions of their own that play an important role in shaping people’s relationships 
with the world based on how they evoke certain kinds of use and how they con-
textually get used. Similarly, Verbeek (2005) suggested that neither do technolo-
gies merely distance us from the world nor do they exist solely as functional and 
instrumental objects. Instead he suggested rather than determining or being 
determined, humans and technologies mutually constitute and shape each 
other through mediated relations that emerge between them (Verbeek, 2015a). 
Methodologically, the post-phenomenological approach takes actual technolog-
ical artefacts and developments (rather than philosophical theories) as its point 
of departure for analysing human-technology relationships (and understanding 
technology). Rosenberger and Verbeek (2015a) articulate it as a “philosophy of 
technology [that] is in a sense a philosophy ‘from’ technology.”

Verbeek (2005) proposed that technological mediation shapes human exis-
tence through the ‘translation’ of actions and involvement with reality and 
human experience by ‘transforming’ perceptions and contexts of interpretation. 
Taken together, it can describe and help understand “how [technological] arte-
facts help shape how humans can be present in the world and how the world 
can be present for them” (Verbeek, 2005). He outlines this understanding of 
mediation in a post-phenomenological theory called ‘Mediation theory’. While 
technological mediation allows us to understand technology as a material that 
designs everyday life through its artefacts, it also enables a reflexive analysis of 
its material composition and materiality. Verbeek argues that materials, mate-
riality, and mediation are closely linked, in that, they mediate through their 
material presence, on a sensorial level. He suggests that “perceptions and actions 
always have an aspect of sensorial contact with reality, which is precisely the 
point of application for mediation by material artefacts.” Therefore, Mediation 
theory allows us to make ‘micro-scale’ analyses of the mediating role of material 
technological artefacts as a means of building an understanding of technology 

6 This section is adapted from the theoretical framework section of the paper (Pandey, 2018b)
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itself (in terms of the relations and interactions human beings have with them) 
(Rosenberger & Verbeek, 2015a). For instance, a pen mediates a different writ-
ing style than a word processor within the same context. Pens allow for free 
form sketching, scribbling notes and fewer possibilities of editing or copying 
text. Due to the material properties of a word processor, the style of writing is 
more prose driven or “speech-like” (from Verbeek’s (2005) discussion of Ihde 
(1990)).

In the following section, I introduce Verbeek’s vocabulary of mediation and 
briefly highlight how it can be used to describe and understand technology.

The vocabulary of technological mediation

Verbeek (2005) uses a structure of conjoined transformation of human perception 
and translation of actions and involvements by technological artefacts to outline 
a ‘vocabulary’ for describing technological mediation. He describes the trans-
formation of perception as technological artefacts amplifying or strengthening 
some aspects of reality while reducing or weakening others. He argues that dis-
cussing the transformation of perception in terms of amplification and reduc-
tion allow us to describe and analyse it as “specific forms of access to reality, 
no richer or poorer than the other”. Another aspect of the transformation of 
perception is its ability to shape and be shaped by the cultural context in which 
it is situated. Verbeek describes it with the help of the related post-phenome-
nological concept of multistabilities (Ihde, 1990) which implies that technolog-
ical artefacts can potentially evoke different forms of use and human relations 
depending on the individual and cultural context in which they are situated. 
Through multistable relationships, technologies get embedded and interwoven 
with culture and consequently transform and get transformed by it. 

Verbeek (2005) adapts the concept of ‘translation’ from Actor Network 
Theory (Latour, 2009) in the context of technological mediation to describe the 
translation of action. He critiques Borgmann’s (2009) device paradigm’s focus 
on alienation and instead suggests translation be used to understand human 
engagement and involvement with reality. Verbeek outlines the translation of 
action as technological artefacts inviting certain kinds of actions, and enabling 
some forms of involvement and engagement, while inhibiting or discouraging 
others. He further suggests treating involvement with the artefact, with the 
product it makes available, and with the reality it mediates, as a “dimension 
of technological mediation and not as something that technology excludes or 
renders impossible”. 

The structure of invitation and inhibition of the translation of action par-
allels the structure of amplification and reduction of the transformation of 
perception. However, invitation, inhibition, amplification and reduction are 
not ‘inherent’ properties of an artefact but rather a consequence of their role 
as active and non-neutral mediators of human action and perception. Verbeek 
(2005) explains that “when technologies are used, they co-shape human-world 
relationships: they make possible practices and experiences, and in so doing, 
they play an active role in the way humans can be present in their world and 
vice versa”.
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Social Practice Theory (SPT)7

Like Post-phenomenology, Social Practice Theory does not have a single unified 
theoretical interpretation. In this thesis, I build on theories that understand 
practices as routinised behaviour that consist of several inter-related and interde-
pendent elements such as, “forms of bodily activities, forms of mental activities, 
‘things’ and their use, a background knowledge in the form of understanding, 
know-how, states of emotion and motivational knowledge” (Reckwitz, 2002, p. 
249). Shove and Pantzar simplify and build on Reckwitz’s description to frame 
practices as enduring configurations of three primary elements – materials, 
meanings and forms of competence/skills (Shove & Pantzar, 2005). At this 
stage, it is important to note that practice, framed as routinised behaviour is 
not meant to describe or reflect individual habits or actions. Moreover, from 
the perspective of social practice theory, knowledge, meanings, activities, and 
skills are considered elements of practice rather than qualities embodied by an 
individual. The elements of practice can therefore be understood as – the socially 
shared meanings of practice and shared ideas of the significance of participation 
in it; learnt skills, accumulated know-how and ways of acting and feeling based 
on the situation at hand; and the artefacts and material elements involved in the 
situated performances of a practice. Separating practices from people’s actions 
and emphasising their relational nature, Shove et al. write – 

practices cannot be reduced to just what people do. Equally there 
is no such thing as ‘just’ doing. Instead, doings are performances, 
shaped by and constitutive of the complex relations – of materials, 
knowledges, norms, meanings and so on – which comprise the prac-
tice-as-entity. (Shove, Watson, Hand, & Ingram, 2007, p. 13)

Like the relational ontology adopted by post-phenomenology, practice theory 
also argues that neither practices nor the elements of practice exist as separate 
pre-given subjective or objective entities. Rather, practices are understood in 
terms of the dynamic relationship between situated and unique configurations 
of elements that emerge in individual performances, and common patterns of 
arrangements that endure across these performances. In addition, the elements 
of practice are also defined in relation to one another within situated or gen-
eral configurations (or practices). Shove et al. refer to these configurations as 
– practice-as-entity, the enduring configurations of the elements of practice, 
and practice-as-performance, which are specific and situated enactments of 
practices (Shove, Pantzar, & Watson, 2012). They suggest that these configu-
rations exist in a dynamic and recursive relationship since practice-as-entity 
emerges from performances that are regularly reproduced in similar ways and 
is retained over space and time through recurrent performances. If situated per-
formances change significantly over extended periods of time, existing practices 
can become obsolete and new practices can take their place instead. 

7 Parts of this section adapted from (Pandey, 2015)
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Figure 28 The stages of evolution of social practices.

The dynamic nature of practices also means that practices are constantly 
being made and unmade. Routine practices are sustained only when the links 
between the elements of practice are continuously being formed in repeated 
performances. Recurring changes in the configuration of the elements during 
performances can lead to existing practices becoming obsolete (or transform-
ing into ex-practices) since the links between the elements of practice are no 
longer being created. In such cases, new configurations, or proto-practices, can 
take their place. Shove and Pantzar highlight the future oriented nature of pro-
to-practices by describing them as practices that are not yet realized but rather 
are proposals for future practice that are ‘in the making’ and yet grounded in 
existing practices (Shove & Pantzar, 2005). Additionally, owing to them being 
a combination of the new and the emergent or the familiar and the well-estab-
lished these practices are also known to be transformational and change drivers 
by nature. While practices routinely transition from proto-practices to every-
day practices that eventually become ex-practices (see Figure 28), Kuijer et al. 
describe a set of factors that can lead to the emergence of proto-practices – facil-
itating alternate bodily performances, creating crisis of routines and generating 
a variety of performances (Kuijer et al., 2008). 

Bodily Performances 

Bodily performances are described as ways in which routines are learnt and 
evolved (Kuijer et al., 2008) and how tacit knowledge is embodied through 
peripheral participation (Brown & Duguid, 2001). Proto-practices can be con-
structed in situations that facilitate the active integration of new and familiar 
forms of bodily performances with alternate configurations of the elements of 
practice. 

Crisis of Routine

Crisis of routine refers to situations where a change in the elements of prac-
tice leads to adaptation, improvisation and experimentation (Warde, 2005). 
This leads to new kinds of “crisis” performances involving elements that are 
completely new to practice-as-entity and consequently, potential opportunities 
for creating a change in practices. Kuijer et al. suggest that crisis of routines 
should be designed and staged for generating proto-practices in performance 
(i.e., allowing proto-practices to emerge in practice) (Kuijer et al., 2008).
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Variety of Performances

Crisis performances, unless repeatedly performed by a community of prac-
tice, are always perceived as exceptional and as a unique case. To reconfigure 
practice-as-entity, the crisis needs to be repeated for different members of the 
community leading to different kinds of adaptations and improvisations and 
allowing for multiple sets of similar narratives to be developed by the commu-
nity around the reconfigurations in practice.

Conceptual Frames

Both PPMT and SPT build on similar philosophical and sociological foundations 
that consider technologies as non-neutral entities that mediate human existence 
and experience (Verbeek, 2005), and therefore, are central in the making, repro-
duction, and transformation of practices (Shove et al., 2007). In addition, both 
theories are critical of dualist paradigms that argue for a ‘radical separation’ 
between human subjects and nonhuman objects. Instead, they attempt to 
understand technological things in mutually constituted, hybrid, socio-material 
terms (Reckwitz, 2002; Shove & Pantzar, 2005; Verbeek, 2005). However, while 
both theories are influenced by Actor-Network Theory [ANT] (Latour, 2012), 
their relational ontology has a slightly different character from it. ANT does 
not treat human subjects and nonhuman objects as distinct and attempts to 
approach them ‘symmetrically’ as actants entangled together in networks of 
relations in the form of hybrids. Both PPMT and SPT, on the other hand, treat 
subjects and objects as distinct from one another, while also mutually constitut-
ing one another through different kinds of entangled relations with one another. 
Rosenberger and Verbeek describe it as – 

Just like in Latour’s approach, there are no pre-given subjects and 
objects; subjectivity and objectivity are always the product of rela-
tions, rather than their starting point. Things are not symmetrical 
to humans, but together, humans and things constitute all kinds 
of entities. In order to see these processes of mutual constitution, 
and to do justice to human experiences of being subjectively “in” 
a world, it remains very relevant to make a distinction between 
humans and things. (Rosenberger & Verbeek, 2015a, pp. 19–20)

Post-phenomenology argues that technologies in use mediate human experi-
ences and existence, and consequently, human-world relations (Ihde, 1990; 
Verbeek, 2005). On the other hand, social practice theory contends that prac-
tices are the fundamental unit that constitute the socio-material world (Shove 
et al., 2007, p. 12). It shifts the understanding of practices from being equated 
with individual actions, perception, and intentions to an entity that emerges 
through the complex interaction between skill, materials, and meanings. 
However, by focusing on the (situated and general) configuration of elements, 
practice theory can obscure the mediating roles that objects play in actively 
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co-constituting practices. An understanding of practices that discounts the role 
of material objects in their constitution and evolution risks positioning them as 
an instrumental means of performing practices. Theorising the active mediating 
effects of technology on human actions and perception, Verbeek argues –

Mediation shapes the mutual relation in which both subject and object 
are concretely constituted. Someone who wears eyeglasses, for instance, 
is not the same without them. […] What humans are and what their 
world is receive their form by artifactual mediation. Mediation does 
not simply take place between a subject and an object, but rather 
coshapes subjectivity and objectivity. (Verbeek, 2005, p. 130)

Post-phenomenology arguably focuses on a micro-level, bottom-up description 
and analysis of individual human-technology relations, I argue that its empha-
sis on the multistability of technologies, rather than their essence, can expand 
the level of analysis from the micro to the indeterminate, in-between level at 
which practices are situated. In other words, a single description of an individual 
level human-technology relation can also be considered as a particular instance 
(or performance) of the (many possible) entangled relations between skill, 
material, and meaning that constitute practice-as-entity. Due to SPT’s primary 
interest in the recursive relations between practice-as-performance and larger 
practice-as-entity, it does not focus on the diverse (multistable) roles and iden-
tities that technology can adopt within individual human-technology relations 
and performances. On the other hand, multistability, in and of itself, does not 
account for the dynamic and recursive relation between diverse individual per-
formances and the emergence and reproduction of practice-as-entity. Therefore, 
I argue that combining theoretical perspectives from PPMT and SPT can result 
in complementary conceptual frames that address shortcomings that might oth-
erwise emerge from a single theoretical standpoint. In the remainder of this sec-
tion, I highlight the conceptual frames that influence and inform the program. 

Moreover, both these theories consider technological artefacts as stable and 
self-contained material things and therefore, by themselves, or even collectively, 
both of these theories cannot accurately account for the fundamentally different 
and unstable presence of smart technologies and their mediation of everyday 
practices and experience. However, as I will discuss later, this is not necessar-
ily an issue from the perspective of the program or this thesis. This is because 
the intent of the program and this thesis is not to comprehensively describe or 
explain what smart technologies are by applying these theories, but instead prop-
ositionally frame a design space of possibilities of what they could be and how 
these possibilities could be materialised through design. So, if these theories 
are not used to comprehensively describe smart technologies but rather to stra-
tegically and tactically develop transient conceptual structures and foundations 
for the program, they could present new and critical points of views that can 
inform different forms of design practice and outcomes. In the remainder of this 
section, I outline two such conceptual frames.
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Material Turn

One of the core ideas in Verbeek’s articulation of PPMT is his emphasis on the 
material turn in the philosophy of technology (Ihde, 1995; Verbeek, 2005) and 
sociology (Latour, 1992, 2012). Verbeek (2005) proposed that technologies 
should be understood in terms of the mediating effects of concrete objects in 
contexts of use, rather than based on functional criteria or semiotic meanings. 
He argued that mediation can neither be reduced to an object’s features or func-
tions nor a consequence of its functionality. For instance, the material form 
and presence of a table in a household, contextually enables certain forms of 
(intended and appropriated) use and experience and forecloses others. A circular 
table orders a different kind of relation between those sitting around it than a 
rectangular long table, where someone can implicitly or explicitly assume the 
position of the ‘head’. So, the utilitarian functions of a table present an instru-
mental and, at best, a partial view of how a table might mediate perception 
and actions. On the other hand, the hierarchical order created by a rectangular 
long table can be interpreted in terms of its social and cultural meaning or as 
its semiotic function. However, Verbeek argues that mediation addresses how 
the table shapes the hierarchical relations between those sitting around it and 
within society in general and not how it refers to the culture it is situated in and 
its owner’s relation to this culture. The use of a rectangular long table, can be 
read as a reference to the owner choosing to reinforce the generally hierarchical 
culture within their domestic spaces as well. But mediation describes how the 
form, expression, and material presence of a table orders particular ways and 
experiences of sitting collectively (Verbeek, 2005, pp. 206–209). He argues –

What things “do” encompasses more than merely “referring” or 
“functioning.” Things mediate the relation between human beings 
and their world not in a linguistic but in a material way. They ful-
fill their functions as material objects, and by this functioning 
they shape human actions and experiences. (ibid., p. 209)

Consequently, he critiques design approaches that frame design in terms of acts 
of defining objects in terms of their utilitarian or semiotic functions. He argues 
that such approaches focus on shaping the visual qualities of objects to denote 
their primary utilitarian functions and/or connote their secondary semiotic 
functions and therefore limit aesthetic concerns in design to the visual appeal 
and appearance of objects. He instead proposes a ‘material aesthetics’ that is 
framed in terms of the broader sensorial relations that designed objects invite 
through their presence and use in everyday settings and argues that “the sen-
sory relations that are possible in the case of useful objects reach beyond the 
visual, for such things are meant to be used rather than just looked at” (Verbeek, 
2005, p. 211). Framing aesthetics in design in terms of objects’ presence and 
use, also links it to their mediation of human perception and action, and the 
relation people have with technology, one another, and their worlds. This sug-
gests that objects can be designed in specific ways to invite some actions and 
amplifying certain experiences while inhibiting or reducing others. Rosenberger 
uses the term ‘concrete tailoring’ to describe the particular ways in which a 
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technology is materially constructed to make it useful for certain purposes 
and situations. As technologies are multistable, concrete tailoring does not 
determine the actual nature of human-technology relations that can emerge in 
everyday performances. However, it does suggest that a technology can have 
‘dominant stabilities’ (Rosenberger, 2014) or intended performances that it was 
designed for. Further, since technologies can be concretely tailored to mediate 
human action and perception in specific ways, they can also be said to materi-
ally embody moral values (Flanagan, Howe, & Nissenbaum, 2008; Nissenbaum, 
2001; Verbeek, 2014)8. 

Similar calls to develop a more materially grounded understanding of prac-
tices, have also been made with regards to SPT (Shove, 2016; Shove et al., 2007). 
Shove et al. suggest that social practices are interwoven with materials and that 
objects are not merely semiotically communicative but also pragmatically useful 
(Shove et al., 2007, p. 13). They argue that a primarily semiotic perception of 
objects, as a means of creating individual and cultural identities, obscures an 
understanding of their agency and usefulness in shaping individual and collec-
tive action. Similar to Verbeek, Shove et al.’s argument suggests that generally, 
the owner of a table would not buy it just to have it for its symbolic value, but 
also to perform everyday practices such as collectively sitting and sharing a 
meal. They also highlight the non-neutral role of the table in configuring par-
ticular performances that sustain and/or transform meal culture in general (or 
practice-as-entity). Shove argues that objects mobilised in practice are not merely 
‘used’, but instead are involved in defining, enacting, and sustaining practices 
(Shove, 2016). From a practice theoretical standpoint, objects are considered 
relationally, and not as independent entities with fixed roles, use, and mean-
ings. They are defined based on their role within particular practices and their 
interaction with other objects and elements of practice. Shove articulates three 
kinds of roles that objects can assume in practice – devices, infrastructures, and 
resources (Shove, 2016). Devices are objects that are directly used and manipu-
lated in practice. Infrastructures are situated in the background, but are import-
ant in facilitating a practice, while resources are consumed or transformed 
significantly during practice. It is important to emphasise that these roles can 
emerge and change in relation to specific practices while also being entangled 
together across diverse practices. However, I argue that smart technologies do 
not just transition between different roles but can simultaneously play all three 
roles in practice. For instance, a smart camera is device that also implicitly incor-
porates local and remote networked infrastructure such as network routers and 
data centres and captures and streams data as a resource that gets created and 
transformed as the device functions. Further, while this articulation elaborates 
and expands on the role and form of materials in configuring practices, it still 
does not present a nuanced understanding of the multi-instable relations ‘data-
fied’ smart objects could have in any or all three roles. A PPMT perspective, how-
ever, would begin from a description and analysis of technological mediation 

8 For a detailed discussion on the embodied moral values and morality of technology, see 
(Flanagan, Howe, & Nissenbaum, 2008; Kroes & van de Poel, 2014; Verbeek, 2005, pp. 
212–219, 2006, 2014, 2014) 
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and the materially mediated relations that emerge as a result. Starting from 
descriptions of technological mediation by smart objects themselves in use, a 
PPMT perspective would attempt to uncover the materially mediated relations 
that emerge as a result9. Applying a practice perspective to such an analysis 
could highlight the assemblages of things involved in the diverse multistable 
performances and underline the dominant stabilities and practices that emerge 
in such relations. 

Finally, materials that form objects can also adopt cultural meanings based 
on the dominant practices they help sustain. For instance, artificial intelligence 
(A.I.) algorithms are often generally linked with the idea of increased conve-
nience and improved quality of everyday life based on the particular kinds of 
use they enable when incorporated into smart objects like thermostats, speak-
ers, and television sets. Particular material images and cultural imaginaries are 
further reinforced and sustained through everyday performances that involve 
these objects. Cultural imaginaries (or ‘macro-perception’ from a PPMT perspec-
tive (Verbeek, 2005)) here refer to the “ways in which how we see and what we 
imagine the world to be is shaped not only by our individual experiences but also 
by the specific cultural and historical resources that the world makes available to 
us, based on our particular location within it” (Suchman, 2007, p. 1). Suchman 
also argues that “cultural imaginaries are realized in material ways” (ibid., p. 1).

On the other hand, the popular image of a material can affect the consti-
tution of objects as well. As AI’s dominant image linked with convenience and 
quality of life gets embedded within the broader culture, it can be seen being 
highlighted as a prominent and desirable feature within diverse products and 
services. Therefore, Shove et al. suggest – 

generic interpretations [of compositional materials] unfold through 
material-object relations, in which the status of individual artefacts is 
shaped both by this relation and by consumer-object interactions, and 
in which these interactions successively and in combination reconfigure 
generic material identities. The basic narrative structure is one in which 
objects ‘tell tales’ about materials and in which material discourses influ-
ence repertories of positional storytelling in and through which objects 
acquire (and lose) aspects of symbolic meaning. (Shove et al., 2007, p. 111)

Agency

PPMT considers technologies as active mediating agents (as things with the 
capacity to act), rather than passive instruments, that transform human per-
ception and translate human actions and therefore shape their relationship 
with one another and the world (Verbeek, 2005). Similarly, SPT conceives 
technologies as agents that constitute human practices in dynamic and active 

9 I attempted such a phenomenological analysis in the context of smart consumer technology 
using Verbeek’s ‘vocabulary of technological mediation’ as an analytical and descriptive 
vocabulary in (Pandey, 2018b). Another example of such a phenomenological analysis (in 
design) in the context of electricity and electric materialities was presented by Pierce and 
Paulos in (Pierce & Paulos, 2011, 2013).
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configurations with other elements of practice (Shove et al., 2007, pp. 4–8). 
Treating technologies as active and non-neutral agents, entangled together 
with humans, leads to ‘the problem of technological agency’, which Rosenberger 
articulates as – how should we conceive of the ways that a technology is at once both 
constructed by a collective of actors and at the same time maintains an influence on 
that collective? (Rosenberger, 2014, p. 370). While this problem is still the subject 
of debate within philosophical and sociological discourses, the problem is not 
framed around locating the locus of agency or articulating the kind of agency 
presented within humans and/or technologies. Instead, it recognises agency as 
a relational or hybrid phenomenon, that is both constituted and distributed 
within human-technology relations and interactions, rather than embodied by 
humans or technologies themselves (Rosenberger, 2014, pp. 388–389; Shove et 
al., 2007, p. 7). Verbeek defends this hybrid form of agency that that emerges 
within human-technology relations and writes – 

Instead of claiming that material objects are ‘spirited’, scholars who defend 
the idea that technologies are morally significant move away from ethical 
approaches that isolate and immunize human existence from its mate-
rial conditions and contexts. […] Conceptualizing the moral significance 
of things does not undermine human responsibility by blaming cars for 
accidents, but rather expands the ways in which we can design, imple-
ment, and use technologies in responsible ways. (Verbeek, 2014, p. 80)

Rosenberger suggests that the dominant stabilities of a technology point to 
intended relations that a technology was designed for (Rosenberger, 2014). As 
discussed, technologies are also implicated in organisational dark matter and situated 
strategic visions, values, and agendas (Hill, 2015) that affects their design in specific 
ways. I argue that the dominant stabilities of technological objects could therefore be 
considered as an outcome of the organisational dark matter. However, Rosenberger 
also argues that isolated accounts of individual human-technology relations 
present an incomplete picture of the nature of agency since such relations are 
also situated within larger social structures and communities. Consequently, he 
frames technologies as multistable material participants situated at “the inter-
section of user experience and larger social programs of usage” (Rosenberger, 
2014, p. 389). He writes – 

a technology’s role in the overall agency attributed to an assemblage 
does not reduce to either individual bodily relations or to group dynam-
ics, and that it is not possible to provide a complete account for either 
factor alone without engagement with the other. (ibid., p. 390)

From a practice theoretical perspective, practices, as dynamic configurations 
of human-nonhuman elements, are regarded as the basic unit of the socio-ma-
terial world (Kimbell, 2012). Therefore, agency is also distributed across these 
configurations and exercised in performances. Further, from this perspective, 
technologies are not merely used or enable individual actions but rather define, 
enact, and sustain (individual and social) practices (Shove, 2016). Therefore, 
I reframe Rosenberger’s claim and suggest that technologies (as material 
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elements) can be situated within the recursive relation between mediated prac-
tice-as-performance and the routine practice-as-entity. Further, a technology’s 
role in the agency that is distributed across configurations of the elements of 
practice needs to be understood both in terms of the everyday performances 
they mediate and in relation to the routine practice-as-entity. However, as I have 
discussed previously, both these perspectives do not account for things that 
can be dynamically assembled from a range of absently-present infrastructural 
elements and resources and that they can actively learn, adapt, and evolve in 
situated performances with humans (Kuijer & Giaccardi, 2018). 

Smart objects are often situated within networks of technology and business 
ecosystems that are implicitly involved (or absently-present (Pandey, 2018b)) 
in situated performances and practices along with the object. While conceiv-
ing technological objects as integrated and situated within larger assemblages 
of objects is not a particularly novel argument (Shove, 2016; Shove, Walker, 
& Brown, 2014), but it becomes especially relevant when considered in the 
context of smart technologies. Smart objects don’t just function in a context 
shaped by a larger assemblage of objects but rather directly involve and often 
require networked and remotely located systems, objects, and infrastructure to 
function by streaming and interpreting data (Pandey, 2018b). This allows the 
data to be (directly/indirectly) shared with other smart objects and ecosystems 
and allows businesses to algorithmically interpret general or specific patterns of 
use, among other things. The interpreted patterns of use present possibilities of 
automation, which reduce active human involvement with smart objects while 
also changing technology’s role in the hybrid agency distributed across the ele-
ments of practice to a more autonomous and active one (Pandey, 2018b). For 
example, smart thermostats monitor patterns of use and ambient temperature 
to predict future use and automatically alter the temperature. Activity trackers 
infer the nature of human activity by monitoring and sensing data-points like 
movement and heart-rate, etc. Smart objects can also attempt to minimise vari-
ations in performances by continually monitoring and inhibiting forms of use 
that are very different from those that are intended by the manufacturer. For 
instance, the now defunct Juicero Press, a Wi-Fi connected juicer, was designed 
to work only with packets of pre-chopped vegetables and fruits that were sold 
by the company through a subscription-based service (Kastrenakes, 2016). 
Manufacturers can also assert greater control over device support and repair 
by monitoring for breakdowns while also inhibiting repairs by non-authorised 
parties (Schultz, 2016). Identified patterns of use can also be shared by man-
ufacturers with other stakeholders and used for targeted and context specific 
advertising (Fairfield, 2017). In addition, smart objects can also be deeply inte-
grated into particular ecosystems that are often mutually incompatible, further 
constraining which objects it can connect to and the kinds of use they can col-
lectively enable. An object’s integration into an ecosystem, therefore, also cre-
ates the possibility of its owners being integrated into the ecosystem – affecting 
the choices of which artefacts and services they choose to subsequently buy to 
ensure ongoing compatibility between all the objects. Put differently, the use of 
particular smart objects also turns people into users of specific technological 
and business ecosystems.
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Therefore, smart technology’s agency is not just limited to an individual 
object’s emergent role in actual performance and practice but rather can also 
be critically understood together with a smart object’s (designed/intended) role 
and position within fluid assemblages consisting of larger technology and busi-
ness ecosystems that connect and transform it with other objects, infrastruc-
tures, and systems.

Alternate Foundations

Both Verbeek and Shove et al. attempt to apply their respective conceptual per-
spectives to suggest alternate concerns and roles for design in shaping materials 
and objects and their relations with people. Verbeek suggests that designers’ 
role should therefore include anticipating the mediating role of technological 
objects and concretely tailor their dominant stabilities to embody specific moral 
values in them (Verbeek, 2005). One way to understand this form of designing 
would be to frame it as a process that involves conceptually understanding and 
evaluating the mediating effects of an object and then designing (or concretely 
tailoring) it to facilitate certain forms of use (or dominant stabilities) over 
others (Verbeek, 2015a). On the other hand, Shove et al. reflect on the notion 
of discovering and understanding pre-existing (user) needs as a dominant factor 
defining challenges and opportunities for design (Shove et al., 2007). Design, 
they argue, framed in terms of meeting user needs, tends to overlook the fact 
that designed objects actively configure new practices and therefore new needs 
and demands. This upsets the ‘linear model’ of design processes that positions 
and limits design activity to the point where a product or service is launched and 
consumed. Instead, they propose a “cyclical model of designing and consuming: 
one indicating that consumer practices stimulate design; and that new products 
stimulate new practices” (Ingram, Shove, & Watson, 2007) and an alternate 
‘practice-orientation’ for design that is framed around understanding and shap-
ing the dynamics of practice instead of objects, users, or consumers in isolation 
(Figure 29). 

Figure 29 Cyclical model of designing and consuming. Image originally presented in (Ingram et al., 2007).

Kuijer et al. propose an initial formulation of a practice-oriented design that 
is based on considering existing and future configurations of the elements of 
practice and how they relate to each other and come together to facilitate the 
creation of proto-practices (or practices ‘in the making’) (Kuijer et al., 2008). 
They suggest that conceiving practices as configurations of skill, materials, and 
meaning, allows for understanding them as having been designed and open the 
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possibility of re-designing them. They offer a set of guidelines and consider-
ations, based on facilitating alternate bodily performances, creating a crisis of 
routines, and generating a variety of performances, that can lead to emergent 
proto-practices within exploratory design processes. 

While the outlines of mediation-oriented or practice-oriented design surely 
presents useful designerly outlooks informed by each theory, they also tend to 
reinforce the notion of design as applied theory (Dilnot, 2016; Redström, 2017). 
Such a framing implicitly shields the theoretical foundation from designerly cri-
tique (since design’s role is limited to application). Moreover, as I have argued 
earlier, these theories (neither separately or together) do not fully account for 
the instability, fluidity, absently-present and assembled nature of smart tech-
nologies. Therefore, I attempt to use these conceptual perspectives to further 
unpack and probe the central dichotomy that this thesis attempts to explore 
– between material-oriented practices engaged with acts of defining and form-
ing (tangible/intangible) expressions of smart technology on one hand, and 
dematerialised practices involved in acts of defining design as a practice and/
or technique in contexts shaped by smart technology on the other. The the-
ory-program relation in my case takes the form of the figure-ground relation 
(Redström, 2017), relationally composing a conceptual gestalt rather than one 
deterministically resulting in the other. 

Dilnot contrasts the metaphors of ‘borrowing’ and ‘stealing’ to describe the 
difference between different modes of engaging theoretical and conceptual 
models from other disciplines such as philosophy, humanities, and sociology, 
within design (Dilnot, 2016). He describes a central paradox related to the rela-
tion of theory with design –

On one side, as currently construed, design research is incapa-
ble of generating knowing concerning design because there are 
insufficient intellectual resources within design to generate genu-
ine knowing – understanding – concerning it. On the other hand 
it is impossible to understand design adequately, to model it well, 
by borrowing from other disciplines. (Dilnot, 2016, p. 147)

He argues that borrowing models often results in new methodologies being 
added to the practices of design but rarely results in new understandings of 
design in itself. Rather, he suggests that the notion of theft, even though 
not perfectly accurate, is better suited to describe more productive forms of 
design-theory relations. Theoretical concepts and perspectives, stolen from 
their own context can be applied as intellectual resources or a vocabulary to 
understand what design is. Dilnot writes – 

The design thinker/researcher is a ‘thief’ because he or she has no choice: 
the keys are not obvious; they do not announce themselves in advance. 
No compilation holds them in neat order. They are found, usually, in 
part by accident. One stumbles across them in a flash of insight. One 
mis-interprets, deliberately. […] there is no method, no bibliography, for 
theft. Theft happens in the process of curiosity. […] One wishes to under-
stand; to make a language. So theft is transitive. (Dilnot, 2016, p. 152)
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In the remainder of this section I develop alternate conceptual foundations 
for the program by critically engaging with dominant ways of thinking and 
action in design. 

Design as translation and transformation

Dilnot describes the subject matter of design as two-fold – “the practices of 
designing (in the widest possible sense, which includes also the knowledge that 
design contains, embodies, and is capable of producing) and that which defines 
the artificial and its possibilities” (Dilnot, 2016). These concerns are entangled 
with one another as the artificial, considered as that which is made and not 
given and therefore that which is possible, is materially configured through 
both the practices and the objects of design (or designing and designs) (Dilnot, 
2015a; Redström, 2017). The practices of design are conversely shaped by an 
understanding of the artificial and the possibilities that it presents, since, as 
Dilnot suggests, ‘the realm of the artificial’ is the “realm within which design 
comes to be, and the realm within which it finds its meaning” (Dilnot, 2015a, p. 
177). Therefore, evolving understandings of the definitional characteristics of 
the artificial have resulted in an evolution in designerly concerns and practices. 
This change can be seen in the evolution of the dominant frames of defining 
the artificial and artefactual – from ‘essentialist’ or absolute understandings 
of objects as expressions of functions or their symbolic meanings (Verbeek & 
Kockelkoren, 1998), to more ‘relational’ perspectives that define them in terms 
of their (intended and/or actual) use (Redström, 2008). Dominant approaches 
within contemporary design, such as User-Centred Design (UCD) or Human-
Centred Design (HCD) (Norman, 2013, p. 218), tend to focus on discovering 
‘latent’ consumer needs through the use of appropriated ethnographic methods 
and using them as a basis for defining an object’s intended use (Shove et al., 
2007, pp. 129–131). But Redström argues that –

the historical development toward present-day user-centered 
design is therefore also the development of a category mistake: 
because we do not recognize the difference between concepts 
meant to describe what is and concepts that we use to project what 
becomes, we think that the user we can study is also the user that 
we define through our design. But it is not. (Redström, 2017)

This is simply because “there cannot be users of things that do not exist” 
(Redström, 2006). He instead suggests that what is being designed through 
such an approach is a close fit between people and designed objects (ibid.). 
However, fit is not merely a consequence of consumer needs but actively shapes 
it. Considered post-phenomenologically, it can also be understood as concretely 
tailoring the object to emphasise certain dominant stabilities over others and 
mediating particular kinds of actions and experiences while foreclosing others. 
Verbeek therefore claims that the design of technological objects also implies the 
design of human subjects (Verbeek, 2015a), or what Redström calls ‘user design’ 
(Redström, 2006). This brings into question the concept of needs as a central 
and directive notion for the practices of design. Instead, needs can be thought of 
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as designed within particular dominant stabilities, possible human-technology 
relations, and subsequent cultural imaginaries and social practices. This is par-
ticularly evident in the case of emerging technologies that can create dramati-
cally different possibilities of how people relate to one another and the world. By 
extending Redström’s original claim, I argue that, specific needs, related to the 
intended use of a technology that does not exist, do not exist. However, techno-
logical potential can be transformed into useful everyday objects10 (Tonkinwise, 
2016b) through design. For instance, people generally want their loved ones and 
lived spaces to remain safe and secure. But this does not automatically imply a 
need for the ability to continuously and remotely monitor and interpret them. By 
(successfully or unsuccessfully) materialising possibilities of the everyday use-
fulness of a technology, in this case networked video surveillance cameras and 
machine learning algorithms capable of identity and activity interpretation, into 
human-scale or ‘meso-scale’ objects, such as smart home cameras or even ‘style 
assistant’ cameras like the Amazon Echo Look (http://bit.ly/AmznEchoLook), 
the practices of design materially shape the cultural imaginaries of this technol-
ogy and (attempts to) design human needs related to them. Redström observes –

When introducing new kinds of objects, such as new technologies, there 
is not as much in terms of traditions, expectations and interpretations 
to lean on and react against. In fact, such a framework must often be 
developed along with the object itself. This places the designer in a 
rather difficult position, since not only the object but also all aspects of 
its eventual use need to be envisioned. (Redström, 2005, pp. 43–44)

While the transformation of technological potential can also happen by fram-
ing objects as carriers of symbolic meanings (Verbeek & Kockelkoren, 1998), 
the designed objects themselves mediate practices and perception sensorially, 
through their material configuration and presence in everyday lives (Verbeek, 
2005) (see also Chapter 2, Material Turn). Therefore, besides helping recognize 
possibilities and problematics related to the aesthetics and configuring the form 
and expressions of technological objects, exploring the properties of techno-
logical materials and their materiality in design is also important to critically 
understand their presence in everyday lives (Redström, 2005). 

Objects, in and through use, also involve people within the conceptual models, 
values, and systems of thought (Dunne, 2008, p. 21) they embody. Dunne argues 
that ‘user-friendly’ technological objects overly constrain possibilities of use (or 
create a tight fit between intended use and actual use), and in so doing, nor-
malise their embodied conceptual models, values, and systems of thought and the 
general user roles defined for people through design. He instead suggests that –

By poeticizing the distance between people and electronic objects, sensitive 
skepticism might be encouraged, rather than unthinking assimilation of 

10 Tonkinwise suggests that “designers are concerned with creating things, material things of 
human-scale in order to be of everyday use” and argues that “more significant than design’s 
creative practice of making is its focus on everyday usefulness.” (Tonkinwise, 2016b, p. 86)
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the values and conceptual models embedded in electronic objects. I am 
not arguing for a way of designing that is free from ideological content 
but, rather, for one that draws attention to the fact that design is always 
ideological. User-friendliness helps conceal this fact. The values and 
ideas about life embodied in designed objects are not natural, objective 
or fixed, but man-made, artificial, and muteable. (Dunne, 2008, p. 22)

However, from the standpoint of organisational dark matter, the general user 
roles and values embodied by everyday technological objects have a situated 
nature. In other words, design choices in attempts to design ‘user-friendly’ 
objects may be directed by generalised user categories, but both the under-
standing of the object and the human subject, along with the practices of design 
are contextually shaped by organisational dark matter and its situated values, 
practices, and strategic vision. In HCD terms, dark matter affects who an organ-
isation conceives as a user, what their needs and abilities are, and how it strate-
gically envisions meeting these needs. It shapes the values, ideologies, and con-
ceptual models embodied within everyday objects. Therefore, I argue that the 
strategic agendas and situated values and vision shaped by the organisational 
dark matter are translated into everyday objects through design.

Instead of framing design in terms of meeting human needs, I further sug-
gest that designing technology involves both the material transformation of 
technological potential and the situated translation of strategic agendas, values, 
and vision. For example, though the material properties and materiality of net-
worked and intelligent video surveillance cameras can present a wide range of 
possibilities for the design of smart home cameras and their use (an open design 
space), a situated translation of strategic agendas, values, and vision through 
design presents select possibilities that are materially transformed into particu-
lar expressions of smart home cameras. 

Smart technologies are an emerging and rapidly evolving technological mate-
rial that are increasingly embedded in everyday lives and are a part of everyday 
performances and routines. They are directed at different aspects of everyday 
interactions, activities, and environments, capturing and converting them into 
continuous streams of data that are interpreted, represented, and monetised. 
However, they are often present-yet-absent (or situated in the background) 
within everyday perception and experience, obfuscating their ecosystems and 
infrastructures along with an understanding of the implications of their collec-
tive presence as socio-material fluid assemblages. Framing design in a conjoined 
structure of material transformation and strategic translation shifts the focus 
from concerns related to close fit and efficiency (Redström, 2006) to developing 
an understanding of technology as a material for design – that can be shaped 
(materially and strategically) through design and that mediates everyday perfor-
mances and social practices. This shift could conceptually scaffold exploratory 
and speculative material-oriented design practices that engage with the com-
positional materials of smart technologies, their materiality, and their cultural 
perception. For example, both smart objects and AI are often linked with the 
notion of convenience and ‘a simple life’ through automation and the promise 
of greater visibility into everyday activities and interactions (Selinger, 2015; 
Strengers & Nicholls, 2017). However, they are also implicated in ‘surveillance 
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capitalism’, which is a “new form of information capitalism aims to predict and 
modify human behaviour as a means to produce revenue and market control” 
(Zuboff, 2015, p. 75). Ironically, being present-yet-absent in everyday experi-
ence, these objects and technologies reduce the perception of the extent and 
nature of involvement in people’s lives. Lynch writes –

information technology, while expanding our ability to know in one 
way, is actually impeding our ability to know in other, more complex 
ways; ways that require 1) taking responsibility for our own beliefs 
and 2) working creatively to grasp and reason how information fits 
together. Put differently, information technologies, for all their amaz-
ing uses, are obscuring a simple yet crucial fact: greater knowledge 
doesn’t always bring with it greater understanding. (Lynch, 2016)

Practices of design that engage with smart technology as a material in design 
and dark matter to create designs that poeticize the distance between people and 
objects (Dunne, 2008) can present ‘alternate nows’ and possible futures that 
highlight both the (strategic and moral) values and agendas embodied by every-
day objects and their implications. This is also in keeping with the intent of the 
design research program, which is not to propose usable products and services, 
but to explore alternatives that support critical reflection on the existing and 
dominant design approaches and trends while also expanding the design space 
of this technology. As Redström writes –

Design programs can be used to explore what designing according to 
a certain worldview is like, to learn from it, to understand its implica-
tions—and to do this, we do not have to make it “real.” It might be that 
the most important contributions of research through design to the 
issue of redirecting practice are made not in terms such as “change” or 
“futures” but in the realm of a wider set of differences or alternative nows 
that help counteract tendencies of tunnel vision and destabilize the idea 
that now can be conceived as a single point. (Redström, 2017, p. 131)

Design as practice/Practices as designed

As the increasing proliferation of networked systems, infrastructure, and smart 
technologies have made organisations more fluid (Manzini, 2015b, p. 33) and 
their problems open, complex, dynamic, and networked (Dorst, 2015b, p. 12), 
designerly capacities of creating innovative solutions while working with com-
plex and ambiguous problems were adapted into domains and fields outside pro-
fessional design (Brown & Wyatt, 2010; Dorst, 2011). A popular framing of the 
practices of design directed towards organisational innovation and management 
is called ‘design thinking’11. Design thinking retains HCD’s emphasis on creating 

11 While ‘design thinking’ is also used to refer to the cognitive styles adopted by designers 
articulated by research into design (Cross, 2001; Lawson, 2005), and a ‘general theory of 
design’ (Buchanan, 1992), in the current discussion it is meant to refer to design methods 
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solutions that fit human needs and abilities but argues that HCD methods are 
useful even outside the context of creating human-scale objects because of their 
efficacy as general approaches that can involve diverse stakeholders and rap-
idly and iteratively prototype potential solutions to complex problems (Brown, 
2009; Norman, 2013, pp. 217–257). 

Design thinking has been critiqued for framing design in disembodied, 
a-historical, context-free, and instrumental terms (Kimbell, 2011; Tonkinwise, 
2011). Tonkinwise notes that aesthetic concerns, being inherently subjective 
and therefore political, are lost when design thinking is exported from design-
ing (Tonkinwise, 2011). He cites popular articulations of design thinking that 
frame it as ‘more than’ or even in opposition to stylistic concerns and argues 
that aesthetic literacy enables designers to understand and deconstruct shared 
‘taste regimes’ within people’s practices and shape new ones. This is similar 
to Verbeek’s emphasis on the material and sensorial nature of technologically 
mediated practices and experiences and his articulation of a ‘material aesthetics’ 
for design (Verbeek, 2005). Kimbell further argues that while HCD methods 
(and by extension design thinking) that are intended to interpret user needs 
are ethnographically-inspired, they do not have the reflexivity and criticality 
inherent within the social science traditions (Kimbell, 2011). Therefore, these 
methods create little to no critical and reflexive understanding of the values 
and culture that designers bring to the process and their implications on the 
resulting practice and outcomes. Manzini also points to an absence of reflexive 
critique within contemporary design12 about its cultural dimensions and writes, 
“the urgency and extent of the problems to be tackled drive us to a pragmatism 
that in the name of efficacy leaves no time for critical and cultural reflection” 
(Manzini, 2016). A focus on instrumental methods also limits the role of design-
ers in co-design settings to facilitators of the methods and the process. Manzini 
writes – 

[such a process ends up] transforming design experts into admin-
istrative actors with no specific contributions to bring—other than 
aiding the process with their post-its (and, maybe at the end, with 
some pleasing visualizations). […] the design process is reduced 
to a polite conversation around the tables, as stakeholders under-
take some participatory design exercises. (Manzini, 2016, p. 58)

and mindsets employed as an ‘organizational resource’ (Kimbell, 2011). See (Johansson-
Sköldberg, Woodilla, & Çetinkaya, 2013; Kimbell, 2011) for an in-depth critical discussion 
on the differences between these perspectives. 

12 Manzini collectively discusses approaches within contemporary design that refer to “a 
problem-based, solution-oriented design, the defining characteristic of which is not the 
products, services, and communicative artefacts it produces, but the tools and methods it 
uses” (Manzini, 2016). While he does not refer to design thinking directly, I think it fits his 
description quite closely.
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This does not mean that professional designers should be the sole drivers of a 
design process, but rather that it should unfold dialogically – as an entanglement 
of diverse cultures and practices – including those of design (ibid.). 

These concerns suggest, as the practices of design dematerialise into a set of 
methodological procedures, their cultural, reflexive, and aesthetic dimensions 
seem to get suppressed in the process. Or as Tonkinwise notes – “it might seem 
that ‘design thinking’ is design minus the material practice” (Tonkinwise, 2011). 
However, I think that these dimensions are not entirely absent, but rather 
become progressively implicit as the material practices and objects of design 
move to the background. I argue that these concerns and other conceptual 
issues inherited from HCD, such as the underlying value placed on efficiency and 
a limited understanding of aesthetics as visual appearance (Petersen, Iversen, 
Krogh, & Ludvigsen, 2004), result from what Redström observes as a lack of 
critical engagement and foundational development as design is extended into 
new domains and argues that a turn towards methods and tools merely side-
steps the issue of stagnant foundations (Redström, 2017). He writes –

But we move on, adding new design practices to our family as we respond 
to emerging needs and opportunities (product design, interaction design, 
service design, experience design, sustainable design, social design, etc.). 
[…] By now, we are used to this, but we still encounter its effects, as when 
trying to explain why people who seemingly have their disciplinary foun-
dation in the visualization and materialization of prototypes intended 
for mass production are also the ones to lead and structure social inno-
vation, rethink health care, address the effects of massive urbanization, 
or redirect everyday routines toward a more sustainable development. 
Then, as so many other times when in doubt, we instead turn to methods 
and process to articulate and explain what we do—as if that would some-
how make the issue of conceptual foundations disappear. (ibid., p. 91)

To be sure, my critique here and through the design research program is 
not focused on the premise and promise of design thinking –  which can be 
understood as design attempting to engage with higher order socio-cultural 
problems (Buchanan, 1992; Tonkinwise, 2016b), but rather its generally meth-
odologically-oriented practice. A central aspect of acts of design is the nego-
tiation of incommensurable requirements to explore and express the possible 
(Dilnot, 2015a, 2017). Dilnot writes –

If possibility inheres in the artificial, that possibility cannot be known in 
advance. Possibility is always, in a sense, unknown. It can be manifest, 
made ‘testable,’ only as a proposition that has some degree of realization. 
But possibility in the artificial is the possibility of negotiating incom-
mensurable requirements differently. The relation of such requirements 
cannot be wholly represented in advance: it is only in the configuration 
of something that incommensurable relations can be nonreductively 
brought together. Propositional configurative exploration is to the artificial 
(to design) what experiment is for the science. (Dilnot, 2017, p. 155)



1 1 4  /  C H A P T E R  2 :  F R A M E  /  W O R L D V I E W

I argue that a primarily methodological framing of design tends to favour 
the negotiation of requirements while under-emphasising the exploration 
and expressions of the possible, and is therefore, at best, an incomplete and 
instrumental understanding of design as a ‘subaltern practice’ – only thought 
of in terms of its application or use (Dilnot, 2015b). Moreover, such thinking 
also reinforces a dualist separation of thing and post-thing centric framings of 
design. 

Instead, thinking of design as a practice de-centres the individual skill of 
designers, or instrumental tools and methods from discussions and definitions 
of design, in favour of framing design in terms of the materiality of the designed 
object and the routinised, embodied, and situated practices of both professional 
designers and “others, such as managers and employees in organizations, and 
also customers, end-users and others who, through their practices, also take 
part in design (Kimbell, 2012, p. 135).” While design-as-practice was proposed 
by Kimbell as an analytical device for discussing design activity (ibid.), or for 
research into design, I think it can also be very useful as a framing device, that 
can enable the entanglement of post-thing centric concerns, like a dialogic coop-
eration between cultures and mindsets, with material concerns and expressions 
during designing. Further, since practices are sustained and evolved through 
dynamic changes in everyday performances, it also allows for them to be under-
stood as designed and creates the potential for change through possibilities pre-
sented by alternative performances (Kuijer et al., 2008). 

Thinking of design-as-practice and practices as designed was the other founda-
tional shift explored through the design research program. Rather than think-
ing of designing in and by itself, as a universal set of methods and tools, this 
shift frames it in the form of situated practices in the making, or ‘proto-design 
practices’ (Pandey, 2015). Consequently, it enables design to materially trans-
late the organisational dark matter and values, visions, and practices and be 
contextually translated by and within it (Pandey, 2018a). Finally, it also engages 
designs and designing simultaneously at different scales – the material elements 
involved in particular performances and the strategic combinations of materi-
als, perceptions, values and understanding, and technique and know-how, that 
dynamically configure design-as-practice. 

By programmatically exploring these foundational shifts in conjunction with 
the conceptual structures discussed earlier, this thesis attempts to engage with 
the subject matter of design in the context of smart technologies – i.e., the prac-
tices of designing through a constructive and reflective articulation of provisional 
frames for the design engaged with and within smart technologies; and a concep-
tual and material exploration of that which defines smart technologies as a mate-
rial for design. I argue that the conceptually and materially fluid socio-material 
assemblages, or things13 (Binder et al., 2011), that result from this program also 
help frame design in this context as, “not simply as a (subaltern) means of doing 

13 I consider things here based on their ancient Nordic and Germanic conception as temporally 
and contextually situated assemblies intended to address and negotiate diverse and poten-
tially conflicting matters of concern. This understanding draws on Binder et al.’s extensive 
discussion of this notion from the perspective of Participatory Design (Binder et al., 2011) 
and its use in re-interpreting Design Thinking as well (Bjögvinsson, Ehn, & Hillgren, 2012).
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things to the world but also – and ever more principally – as a way of reflecting 
on and understanding the world we have made – ‘understanding’ meaning here 
how to act in the world on behalf of all (Dilnot, 2017, p. 159).”

Figure 30 Framing the design space.
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Chapter 3 
Unfold

This chapter chronologically presents how the pro-
gram unfolded contextually over time to descriptively 
highlight the evolution of the conceptual themes 
and practices of design explored within them. 

Chapter 3 
Unfold
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Prelude

Project 1

The first project was a part of LibraryUX, a research project initiated at the dig-
ital services department of the academic library (https://www.ub.uio.no/) in 
collaboration with the research group for the design of information systems 
(http://bit.ly/designifi) at the University of Oslo, with the financial support of 
the National Library of Norway (http://bit.ly/nboslo). The goal of the project 
was to develop and introduce design methods and tools for the library staff and 
librarians in general, across the department and subject specific libraries14. The 
project was largely motivated by the continuous change in the landscape of ser-
vices, user expectations, and the library’s position within the university and 
society in general. Where the academic library was once a centre of (informa-
tion and infrastructural) resource access and management, now, it is continually 
competing with distributed forms of knowledge access, along with adapting to 
new forms of knowledge production and sharing, due to the proliferation of dig-
ital networked technologies (ACRL Research Planning and Review Committee, 
2015). As a result, in addition to the physical library and resources, the digital 
(and increasingly networked) library, that incorporates services and systems 
such as resource and metadata archive, search, and discovery systems, purchase 
and administration of e-resources, open access, and webpages, to name a few, 
has emerged as an important component of the academic library and its ser-
vices. The role of librarians has also evolved to incorporate new ways of inter-
acting, educating, facilitating learning, and supporting knowledge and creative 
production, while oscillating between the physical and the digital. The digital 
services department at the university library is primarily responsible for the 
digital library, but due to the entangled nature of the digital and physical librar-
ies, and the subject specific nature of information and services, many mem-
bers of the department often work in close collaboration with multiple com-
munities and department/subject specific libraries. The incorporation of design 
methods and tools in the library staff’s and librarians’ practices was thought 
to be a viable strategy for enabling cross-functional and sustained innovation 
with a human-centric perspective within the library. From the perspective of 
the design research program introduced earlier (see Chapter 1, Program), this 
project engaged with the trajectory of experiments that began with attempting 
to strategically and contextually situate design a as practice within organisational 
contexts shaped by smart technologies, rather than as a set of universal tools and 
methods. The project went through many stages of evolution (described in this 
chapter) that broadened its initial scope and intent.

14 See http://bit.ly/uiobib for a complete list of the department and subject specific libraries at 
the University of Oslo.
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Project 2

The second project was a part of a Creative Europe project, The People’s Smart 
Sculpture (PS2) (http://smartsculpture.eu). The project was intended to explore 
creative and participatory expressions of emerging technologies as a means of 
increasing people’s involvement in culture, arts, and civic issues. The intent of 
the project is to engage artists, citizens, creatives to create participative and col-
laborative urban art in European city spaces. Initially, my research was mainly 
planned as a part of the Norwegian subproject, Young Expressions (http://young-
expressions.no), which focused on engaging children and the youth in contem-
porary socio-cultural matters of concern, such as those related to energy use, 
culture, and the natural environment, with and through emerging technolo-
gies. This project includes a second trajectory of experiments that began with 
attempting to explore and frame smart technology, not just technically and function-
ally, but as a material for design.

Like the LibraryUX project, the goals of the PS2 and Young Expressions proj-
ect also evolved as the research unfolded. This evolution is the result of drifts 
(described in the following section) in the framing of the project’s initial goals 
and how they related to my research. As discussed earlier, drifts highlight the 
dynamic and evolving nature of design practice and design research programs 
in general (see Chapter 2). 

Process and Practice

Phase 1: Frame (2015–mid 2016)

Orientation

Both the projects I was involved in had very different beginnings, process, and 
pace. Workshops introducing design techniques and methods such as user 
journey mapping to different departments and sections of the library had 
already begun as a part of the LibraryUX project. I attended a workshop and 
the planning meetings that happened both before and after the workshop as an 
observer/participant within a few weeks of getting started at the university in 
January 2015. At this stage, the workshops were being conducted by the leader 
and a senior member of the digital services department at the library (referred 
to as the team from the library) because of their experience and involvement 
with past user experience related initiatives in the department and at the 
library. I was brought on to the project to develop a design toolkit for the library 
because of my academic and professional experience as an interaction designer. 
The scope, expectations, and outcomes from this project were quite well defined 
from the beginning itself, which let me hit the ground running in this case (see 
also Chapter 1, Portfolio, LibraryUX workshops).
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On the other hand, Young Expressions started with planning activities and 
developing partnerships with a design research lab at the university called 
Engage Lab (http://bit.ly/engagelab), and Littlebits (https://littlebits.com), 
a start-up creating modular electronic bits for children and those unfamiliar 
with electronics. These bits could be linked together magnetically to create small 
circuits. Our initial plan, based on the project proposal, was to develop inter-
active artefacts or environments that could creatively engage children in civic 
issues and different (as yet undefined) forms of cultural expression. Since we 
were working with children, I suggested partnering with Littlebits because of 
my experience with the bits as a quick, playful, and open-ended platform for 
exploration with electronics. While we had defined a plan and deliverables as 
a part of the project proposal, their framing was broad enough for us to take a 
more exploratory stance in this case.

Process/Outcomes

Based on my observations of the workshop and subsequent discussions with the 
team at the library, a workshop was planned at the Law library in April. Since 
the workshops so far had been based on the ‘design thinking’ (Brown, 2009) 
approach as it is described by IDEO (https://www.ideo.com/) and the d.school at 
Stanford (https://dschool.stanford.edu), initially, I planned to use their toolkits 
for this workshop. Having never tried toolkits in practice myself, I attempted to 
use them but found the structured recipe like approach problematic. I felt the 
structured format restricted open exploration and emphasised the method over 
collaborative and creative discussions and outcomes. This was also apparent in 
my earlier observation of participants’ engagement with tools and methods like 
user journey mapping in the workshop I had participated in. Workshop partici-
pants seemed to have a lot of concerns and questions about the ‘correctness’ of 
the execution of the method, rather than critical reflections about their idea or 
concept. During the feedback session, participants shared concerns regarding 
their lack of expertise and the dedicated time required for the use of ‘Design’ 
in their work practice. So, even though the workshops continued to be called 
‘introduction to design thinking’, I decided to introduce the approach in a more 
open-ended and exploratory manner, rather than applying a particular toolkit 
directly. Additionally, I decided to introduce the approach in the context of a 
problem area from the participants’ own practice, rather than the typical coffee 
shop or transport services examples used to describe and introduce design 
thinking tools. This allowed the participants to augment the methods and tech-
niques being introduced with their own experience and practice and framed 
design in flexible and adaptable terms. In the case of the first workshop I was 
responsible for leading, this problem area was discovered through discussions 
with the team at the library and staff members of the Law library (where the 
workshop was supposed to be held). Finally, in collaboration with the team at 
the library, I identified ordering and organising information as a central part of 
most of the participants’ practice. We planned to use a set of prompts that the 
participants could fill out individually (called the focused sheet) as a kick-off 
point for the workshop and use various free-form mapping and ordering tech-
niques like concept and ecosystem mapping, and affinity mapping to synthesise 
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insights and new ideas from their responses. The workshop was conducted over 
two days, where the first day was dedicated to identifying and framing problem 
areas and the second day, to exploring potential solutions and constraints to 
implementation. The approach was evolved further over the course of three sub-
sequent workshops with the Web Editors group, the Life-science library, and the 
Humanities library. Methods and techniques were continuously added or altered 
based on the written and verbal feedback received and our own observations 
from each workshop. The workshops are described in detail in the paper ‘Proto 
Design Practice: translating design thinking practices to organizational settings’ 
(Pandey, 2015) and ‘Knowledge Brokers in Service Design: Lessons from organi-
zational Studies’ (Pandey & Srivastava, 2016a).

In parallel, a full day ‘mini maker-space’ was organised in partnership with 
the library and the maker-space in our department, called Åpen Sone (Open 
Zone in English, http://sonen.ifi.uio.no), as a part of the UiO festival (http://bit.
ly/uiofestival2015). While my explorations and workshops with Littlebits are 
not the focus of this thesis, I briefly describe them here to provide background 
to the evolution of the program15. We created a dedicated space within the 
mini maker-space, intended for exploring and playing with Littlebits. Since the 
workshop was intended for 7–12-year-old children, we decided to use relatively 
simple bits like motors, speakers, bend and pressure sensors, and plug-and-
play wave synthesisers (see http://bit.ly/littlebitsws) along with materials like 
coloured paper, card sheets, foam boards, paints, scissors, brushes, ice-cream 
sticks, rubber bands, cups, assorted Lego bricks and Play-doh (see Figure 33). 
The space was thematically arranged around ‘sound and motion’ and we placed 
some working examples such as a simple drawing machine to demonstrate the 
bits’ potential. Since it was an open setting where children were continuously 
walking in, we could not plan a formal introductory session to the bits. Instead, 
together with some members of Åpen Sone and some of my colleagues from 
the university, I quickly demonstrated how the bits worked to the children after 
which they were free to explore and play with them on their own. We conducted 
two more workshops with researchers and artists respectively to observe the 
similarities and differences in their interaction and use of the bits. These work-
shops were more structured than the first one, with a fixed set of participants 
and a formal introduction to the bits and how they worked.

Besides the obviously different outcome and format of the LibraryUX and 
Littlebits workshops, another point of difference between them was in their 
intent. Since the goal of the LibraryUX workshops was to develop a design 
toolkit for the library, the workshops, or more specifically their structure and 
format, were an outcome in themselves. However, our engagement with Littlebits 
was more exploratory and tentative, and was intended to probe potential ways of 
engagement that such an open-ended expression of computational technology 
could mediate. This was in line with the initial orientation of each project, one 
quite specific and well-defined, the other quite broad and exploratory.

15 The workshops are described in greater detail in the paper: ‘Pop-up’ Maker-spaces: Catalysts 
for Creative Participatory Culture (Pandey & Srivastava, 2016b). This is an example of design 
work that ‘fell out’ of the scope of my program as it evolved and drifted.
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Reflection

The practice-based nature of my work till this point and the contrasting, gen-
erally theoretical orientation of the research conducts largely adopted by the 
group I was a part of, literally situated me within a theory-practice dichotomy. 
Although in retrospect, this was mainly due to my own discomfort and identity 
crisis (coming to research from academic and professional design practice) than 
the group’s general research orientations, negotiating this dichotomy was a cen-
tral feature of my conceptual experiments, especially in the initial phase of the 
research.

I began by exploring conceptual discussions and methodological approaches 
related to practice-based design research or Research through Design (RtD). 
Although there are a number of important conceptual and methodological dis-
cussions related to RtD in design research and HCI, at this stage, I was mainly 
influenced by Koskinen et al.’s (2011) discussion of constructive design research, 
Fallman’s framing of design-oriented research (Fallman, 2003, 2009), and Gaver 
and Bower’s (Gaver & Bowers, 2012; Gaver, 2012) discussion of the nature and 
form of knowledge created in RtD. This exploration also helped me clarify and 
structure my research and methodology, which I framed around Fallman’s 
(2008) interaction research triangle16. From the perspective of the interaction 
research triangle, Project 1, or LibraryUX, could be situated within the activity 
area of design practice, and Project 2, or Young Expressions, in the activity area 
of design exploration. 

I also participated in a 5-week studio course that let me explore RtD in a prac-
tice-based project setting. The project was conceived as a part of the larger Young 
Expressions project, and therefore intended to explore technological artefacts or 
systems that could enable people’s participation in socio-cultural issues. I was 
involved in this project in a team comprising of a PhD fellow from my group and 
a student from the master’s program in design, use, and interaction, offered by 
our group. In the process of exploring the brief, we encountered many examples 
of breakdowns of smart technologies in use, that highlighted the largely invisi-
ble and implicit nature of their participation and involvement in everyday life. 
Since the project was intended to be a self-contained, exploratory, studio-based 
experiment, we had the possibility to critique the brief and explore alternatives 
without necessarily affecting the larger project. Therefore, we decided to concep-
tually invert the design brief to focus on exploring explicit and visible expres-
sions of machine participation rather than using technology as a tool to enable 
human participation. Inspired by Timo Arnall, Einar Martinussen, and Jorn 

16 Although Koskinen et al. (2011) also propose a methodological framework called Lab, Field, 
Showroom, to frame different kinds of design research conducts in RtD, I chose to work 
with Fallman’s (2008) interaction research triangle instead because of its flexible and more 
general framing. I could only see myself framing my work retrospectively in Koskinen et al.’s 
typology but never using it as a starting point, mostly because the nature of the outcomes 
from my work evolved with the design process. In other words, I never planned to situate a 
design experiment in the Lab/the Field/or the Showroom beforehand. Instead, I explored 
a range of diverse design concepts and let the design brief shift and evolve along with the 
work.
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Knutsen’s work in making immaterial technologies and infrastructures visible 
(Arnall, 2014; Knutsen, 2015; Martinussen, 2015), and the work of designers 
such as Dunne and Raby (http://www.dunneandraby.co.uk/), James Auger 
(http://www.auger-loizeau.com/), and James Bridle (https://jamesbridle.com/), 
amongst many others, we explored a series of design concepts in response to 
the reframed brief. Finally, we created a design concept, Hearsay, that was an 
artefact that recorded people’s voices and displayed a textual transcript of all the 
recordings to them. The concept at this stage was intended to make the implicitly 
captured and archived voice samples by popular devices such as Amazon Echo 
(https://amzn.to/2O15ATG) and Google Home (https://madeby.google.com/
home/) explicitly visible. Hearsay, considered on its own, was a fairly simplistic 
design concept at this point. However, the process of re-defining its design brief 
and constructing it led me to critically reflect on the technology-driven prob-
lem-solution based framing of the Young Expressions project. 

I was also introduced to theoretical perspectives from organisational studies 
and social practice theory that allowed me to reflect and frame the LibraryUX 
workshops in more conceptual terms. However, as I have argued in my research 
structure, this conceptual framing was not merely limited to retrospectively 
interpreting and articulating the approach and workshops from a theoretical 
lens but rather helped evolve the approach further as well. To reiterate from 
the previous chapter, this form of reflection, reframing, and articulation acted 
like a conceptual experiment that complemented the primarily artefactual nature 
of the design experiments done so far. In addition to these theoretical perspec-
tives, I was also exploring conceptual discussions related to strategic design, 
particularly work framing and discussing the processes and practices of design 
in contemporary organisational contexts such as (Buchanan, 1992, 2001, 2008; 
Cooper, Junginger, & Lockwood, 2009; Junginger, 2015; Kimbell, 2009, 2011, 
2012; Manzini, 2015a, 2016; Sangiorgi, 2011). This allowed me to critically 
reflect on my workshops and approach and better understand the shortcomings 
of the design thinking approach from a design theoretical standpoint, beyond 
my instinctive hesitations and issues with a toolkit centric framing of design 
(See also Chapter 2, Worldview). 

My reflections were directed towards two broad aspects of the workshops 
— the expertise of the participants and their role in the workshops, and the 
structure and form of the approach used to introduce design in the workshops. 
I articulated these reflections formally in the form of two papers. The first paper, 
‘Knowledge Brokers in Service Design: Lessons from Organizational Studies’ 
(Pandey & Srivastava, 2016a) used the concept and typology of knowledge bro-
kers from organisational studies to reflectively articulate the implications and 
the role of the team from the library in translating the design methods and 
approach in more local and contextually relevant terms, while leading the work-
shops at the library along with me. The second paper, ‘Proto Design Practice: 
translating design thinking practices to organizational settings’ (Pandey, 2015), 
converged my artefactual experiments thus far with theoretical considerations 
from Social Practice Theory. A detailed summary of both papers is included in 
Chapter 1, Portfolio. 
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Drift

After observing and discussing the effects of involving knowledge brokers 
(Pandey & Srivastava, 2016a) in the overall engagement and reach of the 
workshops and approach, two more staff members from the digital services 
department were invited to help lead the workshops. Both the staff members 
had highly cross-functional roles, working with and across the local commu-
nications, outreach, and support roles at the department/subject specific 
libraries. Consequently, the expanded team as a whole was a part of multiple 
organisational communities, including, but not limited to, the leadership at the 
library. Following the initial phase of workshops and conceptual experiments 
and articulation (from December 2015 to March 2016), me and the (expanded) 
team from the library, were involved in leading four more workshops. With 
the expanded team, I hoped to be able to translate the proto-design practice 
approach to a more diverse range of communities within the library along with 
eventually transitioning it into a self-sustaining and evolving design system 
within the library, that would require minimal involvement on my part. I hoped 
that as the approach got translated to the language and practices of the com-
munities at the library, I could transition from my role as the expert leading the 
workshops, since the need for an expert role would be diminished at that point. 

While the workshops aligned with the proto-design practice approach, the 
specific form and format of the workshops was continuously evolved based 
on our own observations and feedback. We conducted workshops at a confer-
ence for Norwegian academic libraries, the medicine library at the university 
and were also invited to a workshop at NTNU in Trondheim and at the library 
at Gothenburg university. As we conducted workshops at libraries outside the 
University of Oslo, we (both me and the team from the library), discovered that 
it was hard to translate and communicate the value and significance of design, 
beyond just as a technique and the one-off workshop, in tangible terms. So, 
while I had deliberately avoided creating design tools and toolkits till this point, 
we realised that the approach did need to materialise in a tangible form for it to 
be understandable and communicable to a larger community of libraries (pos-
sibly within the Nordic region). The shift from framing a largely abstract design 
approach to materialising it in tangible terms, represented the first significant 
drift in the goals of the LibraryUX project.

On the other hand, while Hearsay was intended to be an isolated exploration, 
separate from the larger Young Expressions project, it led me to explore theoret-
ical perspectives that framed technology in non-neutral and non-instrumental 
terms. In particular, I focused on Post-phenomenology and Mediation theory 
(PPMT) (Verbeek, 2005, 2015b) because of its emphasis on developing a materi-
al-centric, bottom-up, and nuanced understanding of technology in terms of the 
practices and experiences it mediates rather than its utilitarian value, function-
ality, meaning, or alienating effects from reality and/or society. In addition, the 
material-turn in the philosophy of technology, emphasised by PPMT, paralleled 
a similar material-turn (Fernaeus & Sundström, 2012; Robles & Wiberg, 2010) 
and focus on human experiences (Bødker, 2006; Fallman, 2011) in interaction 
design research and HCI, that also saw some attempts to adapt and discuss con-
cepts from PPMT in the context of design research and practice (Fallman, 2011; 
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Verbeek, 2015a). An awareness of these theoretical perspectives and the ini-
tial (and fairly rudimentary) conceptual and material exploration we did while 
designing Hearsay, drifted my research away from the instrumental goals of the 
Young Expressions project to engaging with smart technology as a material in 
design, and eventually as one that mediates human actions and perceptions (or 
a material that designs).
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Figure 31 Participant interactions during the LibraryUX workshops. (top) 
Phase 1 timeline from the perspective of the LibraryUX project.
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Figure 32 Participant interactions during the LibraryUX workshops. (left) Explorations 
of the structure of the workshops and possible toolkit/booklet spreads.
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Figure 33 Low-fidelity prototypes and concept explorations from the studio course where Hearsay was 
initially conceived. (left) Phase 1 timeline from the perspective of the Young Expressions project, images from 
the Littlebits workshops and early visual outline of Research through Design, sketched during a seminar 
for PhD students using a practice-based approach in their research (see http://www.phdbydesign.com/). 
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Phase 2: Materialise 
(mid 2016-mid 2017)

Transition 

The material-turn in my research was the most evident in this phase where the 
focus of my work shifted to the exploration of smart technology as a material 
in design and attempting to strategically materialise the design approach and 
values at the library in tangible and concrete ways.

Computational and networked infrastructure and machine learning algo-
rithms are central elements of the material composition of smart technologies. 
While recent work within interaction design research has unpacked and explored 
computational and networked infrastructure (Bergström et al., 2010; Knutsen, 
2014; Martinussen, 2013), machine learning is still relatively underexplored as 
a material in design. Therefore, in this phase, I focused on understanding and 
exploring machine learning by taking a hands-on, exploratory, and reflective 
approach. The design process involved constructing low-fidelity semi-finished 
prototypes rather than fully finished artefacts, similar to approaches such as 
‘designing through making’ (Moussette & Banks, 2011) and sketching with code 
(Reas & McWilliams, 2010). At this stage, I primarily focused on experimenta-
tion with machine learning as a mode of understanding and exploring its mate-
rial properties and materiality (Hallnäs, Melin, & Redström, 2002).

On the other hand, as we (me and the team from the library) attempted to 
scale the LibraryUX project beyond the university library and transition it to a 
self-sustaining and evolving design approach within the library (and possibly 
the Nordic region), issues of communicating the values and relevance of the 
approach in the librarians’ and library staff’s own language emerged. As a result, 
a follow-up project, titled LibraryUX-II, was initiated to materialise the design 
approach in more concrete and tangible terms. An expert (graphic and strategic) 
designer was engaged to create a visual identity and name for the approach and 
a design team was assembled that included me, the project leader, and three 
members of the web and communications group from the library.

Process/Outcomes

To understand smart technology as a material in design, I attempted to build 
an understanding and sensibility of the material properties of machine learning 
through exploratory design rather than using it for a predetermined purpose 
or problem (Wiberg, 2014). My initial experiments were intended to explore 
lines of material centric inquiry, such as, how do machines learn, infer, and inter-
pret? what are the formative technological elements that constitute machine inter-
pretations? how do the interpretations vary based on the nature of machine learn-
ing algorithms? Within the context of smart consumer technologies, machine 
learning usually employs neural networks and deep learning algorithms which 
(currently) take the form of supervised learning. Within the context of smart 
consumer technologies, machine learning usually takes the form of ‘supervised 
learning’. Supervised learning algorithms learn from ‘labelled’ data-sets that 
consist of pre-selected inputs and their true (or correct) output labels. The 
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algorithm attempts to infer the relationship between inputs and outputs by 
predicting the output for a given input and identifying the error between the 
predicted and the true output label. The error is minimised iteratively based 
on pre-configured parameters, that strengthen specific correlations between 
input data and predicted labels and allow the algorithm to make progressively 
better predictions. For example, an algorithm can be trained on a large data-set, 
consisting of labelled images of different objects. The algorithm would attempt 
to correlate particular object characteristics in the images, to their true labels. 
Over multiple iterations, it identifies correlations that minimise the error. Once 
‘trained’, the algorithm could potentially identify different objects in images 
outside the dataset as well.

Supervised learning is typically used for classification (into a predefined 
finite set of categories) or regression (inferring the relationship between a set 
of input and output values) related tasks. For example, automatically identifying 
and differentiating between people and/or objects in images is an example of 
classification while predicting the thermostat setting based on the time of day, 
season and weather is an example of regression. While these concepts helped 
outline a general understanding of machine learning and aided in the formula-
tion of a concrete scope for my explorations, they were still quite abstract from 
a materials perspective. From the standpoint of machine learning algorithms, 
I found two different directions that could be explored — 1) neural network 
algorithms with predefined structures and large labelled data-sets, or 2) inter-
active machine learning programs that use humans as a part of the learning 
process to observe and modify inputs incrementally to improve the learning 
outcomes. Both of these techniques work for supervised learning tasks like 
image recognition but vary in their configuration process, flexibility, and accu-
racy, and therefore, have their own strengths and limitations. Implementing 
neural network algorithms allowed me to get a real-world understanding of 
machine learning along with getting more accurate results ‘out of the box,’ while 
interactive machine learning programs helped quickly explore different kinds of 
input-output relationships and work with very little dependency on large and 
external data-sets. I decided to try both approaches and conducted three explor-
atory experiments looking into different forms of machine interpretation that 
used audio and visual data streams as inputs. I started by looking at image clas-
sification and conversation modelling – two areas that have recently garnered a 
lot of interest within the machine learning community. These algorithms have 
also been integrated within some of the most popular forms of smart consumer 
technology, such as smart cameras and voice-based speakers and conversational 
interfaces, like chatbots. In my experiments, I used open-source software rather 
than web-based APIs to better understand the internal mechanics and complex-
ity of the algorithms involved. I introduce the experiments briefly below –

1. See/ML (object recognition and scene interpretation): used a neural net-
work to determine the objects in each frame of a video stream and then interpret 
the image textually based on the objects detected. I used an implementation of 
the ‘neuraltalk’ neural network algorithm (Karpathy & Fei-Fei, 2017; Karpathy, 
2016) to generate the textual interpretations of the images. 

2. Hear/ML (voice-based conversation generation/interpretation): used 
live audio streams as an input to create voice-based responses. I used an 
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implementation of the seq2seq neural network-based conversation modelling 
algorithm (Sutskever et al., 2014) in this case along with the python speech 
recognition library (Uberi, 2017). 

3. Emot/ML (emotion/gesture interpretation): used movement cues and dis-
tance to judge the intent and emotional state of the person in front of it. I used 
a popular program for interactive machine learning called Wekinator (Fiebrink, 
Trueman, & Cook, 2011) and trained it on movie clips and camera feeds to 
experiment/explore new and wholly subjective forms of machine interpretation. 
Each study was intended to explore the allowable variations in the nature of the 
data stream and its implications on the nature of interpretations. The studies 
also involved varying the datasets (like in the previous cases) and the creation 
of new, smaller and non-comprehensive data sets.

The interpreted outcome from all three explorations was highly generative in 
nature. For instance, new sentences were generated during image interpretation 
using ‘neuraltalk’ that were not present in the training data-set. It highlights 
the fact that the algorithm does not merely remember the image descriptions 
from the training data but infers the relationship between the description and 
the objects in an image. Similar results were seen while using ‘seq2seq’ and 
‘DenseCap’ as well where the program responded with entirely new responses 
during conversations and new image captions respectively. The generativity of 
the outcomes also points to the inherent adaptability of machine learning algo-
rithms. Rather than remembering specific outputs correlating to the inputs in 
the training data-set, the algorithms infers relationships at a granular level, like 
the relationship between the words in a sentence (to be able to construct new 
and meaningful sentences). This allows them to reasonably adapt to a wide vari-
ety of new inputs that share some patterns of similarity with the training data 
set. This is different from rule-based systems that work with hard coded rules 
and consequently fail if the presented data does not match any of the rules. For 
example, ‘seq2seq’ was able to create responses to completely new and arbitrary 
input dialogs while ‘neuraltalk’ was able to generate an interpretation for new 
images or video streams. Generativity and adaptability can broadly be seen as 
aspects of the extensible nature of machine learning. Extensibility meshes well 
with the continuous nature of smart consumer technology discussed in the pre-
vious section, where the input data-stream, being situated in everyday life, may 
be quite unpredictable and varied. I think that it is the generative, adaptive and 
extensible nature of machine learning, that makes it hard to perceive and pre-
dict its seams (Chalmers & Maccoll, 2003) as a material. Machine learning can, 
therefore, be seamlessly and invisibly integrated into larger systems. However, 
even though it’s hard to perceive, the seams do exist and often get highlighted 
in erroneous interpretations and examples of breakdowns from everyday life 
interactions [for instance, see (Hill, 2013; Zhang, 2015)]. Hear/ML and See/ML 
directly informed the next set of outcomes, that took the form of more tangible, 
albeit speculative, artefacts. Emot/ML, on the other hand, was important for 
helping understand the generative and adaptable nature of the interpretations 
generated by machine learning algorithms, in addition to helping qualitatively 
appreciate how the nature of data can affect the interpretations by biasing it in 
particular ways. However, I chose not to develop it further in design projects 
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due to time constraints and since it did not seem stable enough to be used in 
everyday settings17. 

Due to my earlier work with the Hearsay concept and the notion of (visible 
and invisible) ‘machine participation’ in everyday lives, I focused on popular 
kinds of smart consumer technology for more concrete explorations. In addi-
tion, I felt designing personal artefacts could help explore alternatives to the 
existing ways in which (smart) consumer artefacts mediate everyday experience 
and practices through their material presence and materiality. Hearsay and the 
examples of breakdowns in everyday interactions with smart speakers (Pandey 
& Culén, 2017), became a point of departure for me for further explorations 
with conversation modelling (Hear/ML). While thinking of alternate and more 
personal forms of interaction and presence, I also started to think of the domi-
nant forms of interaction that can be seen in smart consumer technology, such 
as the absence or minimal presence of manual controls and their dependence on 
smartphone applications for control and configuration. As I attempted to con-
ceptually frame and explore my work further, the counterfunctional framing18 
(Pierce & Paulos, 2014a) helped situate it in a larger design space and evolve it 
by emphasising alternate values and forms of presence.

Hearsay’s physical form draws inspiration from the playful yet striking aes-
thetic of Italian radical design (Malpass, 2017), specifically that of the Memphis-
Milano design group (http://memphis-milano.org) and Studio Alchimia (http://
www. alchimiamilano.it/). The removable cover (lampshade) is translucent 
and shows a faint outline of an evocative physical form inside. The evocative 
form contrasts with the minimal cover, giving Hearsay a layered aesthetic. 
Functionally, Hearsay is a lamp, which can be switched on and off using voice 
commands. If the removable cover of the lamp is kept on (covered state), the 
audible responses are muted (but are still generated and saved) and the inter-
actions are limited to controlling the lamp. Removing the cover, un-mutes the 
artefact and reveals the evocative form (uncovered state). The form is used to 
highlight the artefact’s material composition, like the speaker, microphone, net-
work connection, and a transcript of all the conversations and responses (cap-
tured both while muted and unmuted). In the uncovered state, the light from 
the lamp is also dimmed to create a soft and intimate environment for conver-
sations. Hearsay connects to the internet using a pre-configured wireless router 
that needs to be attached to the user’s modem via an Ethernet cable. Hearsay 

17 Wekinator (Fiebrink, Trueman, & Cook, 2011) is more applicable for settings where 
variations in the form of interactions are relatively controlled like in the case of generative 
music experiments, such as Spring Spyre (EAVIgoldsmiths, 2014). While I could not explore 
it further in my own work, it was used by two groups of students in a course I was involved 
in, exploring alternate expressions of smart consumer technology. The functional charac-
teristics of their concept required the algorithm to differentiate between three sets of facial 
expressions and since their prototype was just required to be a proof of concept, Emot/ML 
seemed like a quick starting point for exploration and implementation.

18 Pierce and Paulos describe counterfunctional things as “a thing that figuratively counters 
some of its own ‘essential functionality’” (Pierce & Paulos, 2014a). They suggest removing, 
inhibiting, and/or inverting essential functionality to define alternatives can support critical 
reflection on what exists while also presenting new and sometimes overlooked possibilities 
and opportunities for design. 
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automatically connects to the internet once the router is attached. Once con-
nected, Hearsay is always listening and responds as soon as it detects audible 
and discernible voices. This is in opposition to most voice-based interfaces, that 
get activated using a hotword [a particular keyword like ‘Alexa’ (https://devel-
oper.amazon.com/alexa), ‘OK Google’ (http://bit.ly/okgoog), etc.].19 

Besides helping understand machine learning as a material, Hear/ML helped 
me speculate about alternate forms of interactions and presence of smart speak-
ers (and smart technology in general) in everyday life. For instance, due to its 
adaptability, the seq2seq algorithm could generate responses for a wide variety 
of conversation snippets. While in real world applications, it is quite unstable 
and often starts falling back to complete gibberish, but conceptually, it let me 
define a ‘continuous listening and response’ based interaction for Hearsay. In 
contrast, a rule-based system, would only have responded to pre-configured 
commands and presented an error in other cases. Moreover, it would have 
reduced the serendipitous nature of the interaction by generating predictable 
responses. Hearsay’s surprising and casual interaction was largely a factor of it 
being trained on a ‘non-utilitarian’ movie subtitle dataset (Danescu-Niculescu-
Mizil & Lee, 2011), rather than a dataset of more ‘routine’ conversations. 
However, while I initially wanted to develop Hearsay into a functional domestic 
artefact, I could never get it stable enough while distinguishing between and 
responding to multiple voices simultaneously. Moreover, I did not have access 
to ‘far-field’ microphones20 so the quality of voice recognition I could actually 
implement was also quite poor. Therefore, I decided to explore Hearsay concep-
tually through fictional scenarios of use that built on my own personal/autobi-
ographical reflections and interactions with the unstable prototype I had devel-
oped till then. I used a pictorial format to visually describe my design process 
and the Hearsay design concept in the paper Hearsay: Speculative exploration of 
intelligent voice based interfaces (Pandey & Culén, 2017) (summarised in Chapter 
1, Portfolio, Hearsay). The pictorial format was very useful in the process of 
conceptually exploring and defining Hearsay’s presence and interactions. 

The progression from the initial Hearsay concept and prototype to experi-
ments with machine learning (Hear/ML) and back to evolving and furthering 
the Hearsay concept highlight how speculative and material forms of explora-
tion informed each other and, at a broader level, caused the project and program 
goals to drift. 

A second set of speculative design explorations, collectively called Eyespy, 
emerged from the See/ML experiment and an exploration of the ubiquitous 
presence and breakdowns related to smart surveillance technology such as 
domestic and public space/urban smart cameras. Framed in a ‘counterfunctional 
schematic’ (Pierce & Paulos, 2014, p. 377), Eyespy can be described as:

19 This description of Hearsay’s functional characteristics is adapted from the paper, Framing 
Smart Consumer Technology: Mediation, Materiality, and Material for Design (Pandey, 2018b)

20 An array of microphones that work together to capture voice from all/wide range of angles 
and at a distance. Such microphones are usually present in smart speakers such as the 
Amazon Echo and Google Home, so they can be activated from across a room.
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Normally, one can monitor, identify, and communicate poten-
tial threats to the security of lived spaces and the safety 
of loved ones (with smart surveillance cameras).

Now, one cannot monitor, identify, and communicate potential threats to the 
security of lived spaces and the safety of loved ones, but can only see them-
selves intercut with other (unrelated but monitored) people and places from 
across the world along with a textual description of their activities (Eyespy).

But now one might understand and reflect on the pervasive presence of 
smart surveillance cameras and their active involvement in everyday lives 
and explore alternate relations and forms of use for this technology.21

I developed two concrete expressions from the Eyespy design concept, one that 
took the form of an interactive installation with the same name, and the other, 
that took the form of a domestic object, called EyespyTV. Both expressions were 
technologically and functionally similar but were formally distinct due to the 
difference in their intended context and nature of intended participant involve-
ment. The interactive installation was exhibited at a cultural festival and twice 
at technology-focused events. The intent of the installation in all of the exhibits 
was to create a sense of liminality for the viewers, by simultaneously evoking a 
sense of familiarity and strangeness, sparking engagement, reflections about 
the video feed presented and its contents, and discussions about its possible 
use and place in everyday settings. But what is considered familiar and strange 
varied from one setting to the other, since each context brought an implicit 
understanding of what to expect from the exhibits and how they should be read. 
Hence, as discussed, I positioned the installation slightly differently in these 
events – as a part of a living room setup in the cultural festival and a techno-
logical spectacle in the events focused on technology. At the cultural festival, a 
comfortable living room setup in a residential building evoked a sense of famil-
iarity while the camera pointed at the viewer and subtitle like textual interpre-
tations that don’t immediately relate to the video being played create a sense 
of strangeness and ambiguity. In contrast, at the technology-focused events, 
people expected to encounter emerging technology and so, what was strange at 
the festival became familiar and routine in this context. However, most things 
being exhibited had a clearly defined function and use, such as photography with 
drones, 3D printing hardware for prototyping, and depth sensing cameras for 
gaming. A counterfunctional object situated between otherwise functional tech-
nological objects evoked a sense of strangeness and surprise amongst viewers. 

EyespyTV, on the contrary, was intended as a probe into the possible forms 
of use for domestic surveillance cameras and therefore was intended to act 
like a surrogate for imaginative occupation (Dunne, 2008, p. 87), by expressing 
the design concept like a “mathematical, or a cognitive model... on the border 
between representation and actuality” (Dunne, 2008, p. 87). I designed it in the 

21 Eyespy’s counterfunctional schematic is adapted from the paper, Eyespy: Designing 
Counterfunctional Smart Surveillance Cameras (Pandey & Culén, 2018)
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form of a domestic object (a portable TV) and presented it to a group of twenty 
design researchers and artists in a workshop setting, along with a set of creative 
prompts exploring potential forms of use and presence in a domestic context 
for such a device. The contextually situated form of the expressions and their 
intended and experienced presence is explored in greater detail in the paper, 
Eyespy: Designing Counterfunctional Smart Surveillance Cameras (Pandey & Culén, 
2018) (summarised in Chapter 1, Portfolio, EyespyTV). 

In the workshop, participants explored possibilities of use that emerged from 
inhibiting functions meant for directed video monitoring, such as those present 
in smart surveillance cameras. Comparing the voyeuristic yet routine nature of 
interactions with EyespyTV to those with social media, a participant wrote –

I would check [EyespyTV] the same way I check social media – 
lazily scrolling, turning the knob in the morning, and taking a 
look at other people’s lives. In the evening, I could bring it into 
the kitchen and point it towards nicely prepared food.

The mundane and continuously running video feed also paralleled the continu-
ously updated content stream on social media platforms like Facebook (https://
www.facebook.com/). Many participants consequently suggested that the device 
commodified the streaming camera feeds and might lead to an experience of dis-
interested voyeurism arising out of routinely sharing and consuming everyday 
life, similar to that on social media (Hayes, Carr, & Wohn, 2016; Smears, 2017; 
Stinson, 2017). The mundane yet continuous nature of the feed was also consid-
ered metaphorically similar to the passage of time or the movement of waves. 
So, people could potentially use EyespyTV for visual white noise (something to 
stare while thinking), or as a means to experience the passage of time (which 
may seem fast or slow), based on how the feed changes over time and how often 
someone looks at it. Alternately, it could also be used to reflect on how people 
change over time. A participant described such a scenario –

This knob [on EyespyTV], can it maybe represent some kind 
of time-based dimension? If you move it you go back in time, 
you see yourself one week ago at the same moment when you 
were getting up, sleepy, walking around. As you see yourself 
one week ago, you also see other people in that situation.

Thinking in terms of general adoption and practices rather than individual use, 
some participants imagined that subcultures interested in the mundane called 
‘the everyday community’ may emerge due to the popular uptake of EyespyTV. 
Unlike the sharing economy that focuses on products and services, this commu-
nity would be built around shared realities, lifestyles, and everyday experiences. 
One of the participants suggested that shared camera feeds could be interpreted 
and archived and segments from them could be selected based on an algorithmi-
cally generated ‘script’ to create a life fiction, similar to reality TV shows that are 
(presumably) pre-scripted. She described it as – 
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[EyespyTV] would actually function as a TV, but you [the viewer] could 
also decide to volunteer or take part in the narrative, by exposing yourself 
to it. So, when you watch it, this feed that was captured, will be used in 
another narrative in somebody else’s vision of the story. Or it can change 
the story you are watching, by interpreting and adding you to the story.

On the other hand, this form of physical sharing of personal spaces and actions, 
could also be really meaningful and personal. One of the participants com-
mented – 

My Dad actually lives on an island and I was thinking, “It would be lovely 
to have that with him.” And almost like a kind of familiar, you could just 
have this thing and give it as a gift, “Here you go, here’s access to my life 
and you can have it.” You know, from blocks of time throughout the day. 
And when I’m busy or unavailable, switch to some feeds from where I 
live, something routine and boring, like a sidewalk or a clock tower.

These discussions emphasise the mundane, ordinary, and routine nature of the 
interpreted camera feeds. Participants creatively explored the mundane in the 
context of everyday life and presented opportunities for design that may lie hidden 
in the obvious (McKinnon, 2016). Though it must be noted that the intent of 
the workshop was not to explore usable or useful ideas in a traditional sense. If 
anything, it can be argued that this process resulted in undesigned (as opposed 
to design) ideas, that build on an understanding of “that-which-currently-exists, 
to make it disappear in concrete form as a new, purposeful subtraction from the 
real world (Pierce, 2014b, p. 37).”

In the LibraryUX-II project, over a course of eight months, a process of 
articulating the strategic goals and values, branding, naming, rethinking of the 
methods and tools, and creation of community building touchpoints was carried 
out. The outcome of this process was an overarching brand called Frilux (https://
www.frilux.no/). While brands are usually associated with products, services, 
or organisations, Frilux represented the situated values, emergent strategy, 
vision, and approach for design at the library. It consisted of brand values and 
architecture, visual identity and guidelines, a knowledge exchange forum (Flo), 
avenues for introducing design methods (Flex), a design workbook (Flexbook), 
complemented by channels on social media and a website. While the process 
and outcomes are chronologically described in detail in the paper, Entangling, 
Oscillating, Frilux-ing: Branding the art of design (Pandey, 2018a) (Summarised in 
Chapter 1, Portfolio), I briefly present some excerpts from the text to highlight 
the nature of the process below. 

Through portfolio reviews and process related discussions with the expert 
designer, the team saw the potential of situating the visual identity in the 
broader context of the values and beliefs that the design approach represented 
at the library and transforming the design approach into a brand. We (the team) 
felt that it would make the approach more adaptable and would help articulate 
our own vision with regard to design at the library, more clearly. Even so, ‘how’ 
this was going to happen, had decidedly become fuzzier and more intangible 
and compounded with a lack of experience with such a process (branding and 
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naming); it created some discomfort within the team as well. This was high-
lighted by a member of the team in the interviews at the end of the project: “I 
didn’t see that (the potential of a branding process) when we started. I under-
stood it was a branding project, but I didn’t actually understand the concept 
fully in the beginning. I think it was a bit blurry what we were going to get out 
of it. I was also a bit worried and not quite sure how to follow up the process.” To 
alleviate some of these concerns, the process was planned as a series of discus-
sions based on probes and questions created by the expert designer and collab-
orative workshops where he would also participate fully. The feedback process 
was also adapted to suit the librarians’ practices. The feedback and critique were 
collected in a written format where the discussion would be summarised and 
everyone in the team could individually add more comments. This also helped 
make the feedback concrete and actionable for the expert designer and created 
an opportunity for written rebuttals or clarifications before alternate design 
proposals were created. Moreover, it helped prevent instantaneous and impul-
sive reactions from driving the design process. 

Figure 34 Timeline of the Frilux project, represented through outcomes spread across 
the four orders of design (Buchanan, 2001). Image from (Pandey, 2018a).

On the surface, the design process resembled the iterative and exploratory struc-
ture of most design processes, with revisions and changes in design proposals 
through deliberation and feedback. However, iterations and explorations in this 
case, were indicative of deeper entanglements and dialogue between designerly 
thought and action and organisational perceptions and values. This led to the 
emergence of design proposals that existed as an oscillating spread within and 
across all four orders of design22 (Buchanan, 2001) (Table). In contrast to the ini-
tial design brief articulated earlier, I retrospectively articulate a similarly worded 

22 Buchanan (2001) situates design activities, outcomes, and disciplines into four orders. The 
first and second order of design, focus on communication through symbols and physical 
artefacts respectively. The third and fourth order of design, focus on actions and thoughts 
respectively, reflecting the recent emphasis on processes over tangible outcomes in design 
research and practice.
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but fundamentally different version of the design brief, for the purposes of anal-
ysis and discussion. The change in the brief reflects and summarises the changes 
in intent and the nature of outcomes over the course of the project, both for the 
expert designer and the team:

(Initial) How could we (the team) communicate the design 
approach in an understandable and non-academic way to 
libraries in the university and the Nordic region?

(End of Phase 2) How could we (the library) frame design in an understand-
able and non-academic way for ourselves and libraries in the Nordic region?

While initially the design brief was focused on communication, dissemination, 
and generally looking outwards to ‘libraries in the university and the Nordic 
region’, it evolved into a reflective and introspective process of framing design 
for the team and local and Nordic academic research libraries. This introspec-
tive and reflective process helped frame and subsequently ‘brand’ the art of 
design strategically through a collaborative dialogue between design and organ-
isational practices. However, it is important to note that with dialogue, we do 
not only refer to verbal and written discussions but also the dialogue between 
designed outcomes. Therefore, dialogue is akin to Schon’s framing of design 
“as a reflective conversation with the materials of a design situation” (Schon, 
1992a). Designed outcomes, across all four orders, acted both as catalysts that 
provoked reflection (such as the discussions concerning brand architecture) and 
as points of convergence of thought and action between the expert designer 
and the library (like articulated brand values). In practice, Frilux has helped the 
library strategically frame their own ‘brand’ of design. However, the strategic 
frame is not just represented by the brand values and attributes, or the identity, 
or the workbook alone. Rather, the strategic thought (brand vision, values, and 
attributes), materialised through a simple and flexible symbol (visual identity), 
exploratory things (workbook and collateral), and participative actions (work-
shop and seminar), manifest design as a strategic art in terms of “providing 
principles and strategic guidance for the use of the many specific methods and 
techniques that are employed in design” (Junginger, 2016, p. 38) at the library.

Reflection

Compared to Phase 1, where conceptual reflection either almost linearly fol-
lowed practice-based work in both projects, or was fairly distinct or separate 
from it23, in this phase, my work started to become a blend of artefactual and 
conceptual experiments.

23 Redström, in his account of ‘Making Design Theory’ (Redström, 2017, pp. 15–23), discusses 
three ‘tactics’ that can typically be seen in design research to relate theory with practice 
– parallels, sequencing, and intermediaries. The parallels approach uses theory (often 
retrospectively) in a process of interpretation of and reflection on practice but keeps them 
separate (or parallel) and largely independent of one another. Since theory is kept separate 
from designing, it does not significantly affect design practices. Sequencing attempts to 
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In the LibraryUX-II (Frilux) project, we (the team, the expert designer, and I) 
explored tangible expressions for the intangible strategic values and approach to 
designing at the library. While articulating reflections from the process and out-
comes in the paper, Entangling, Oscillating, Frilux-ing: Branding the art of design 
(Pandey, 2018a), I articulated the process as an dialogic entanglement of design 
and organisational culture and mindsets, where both continuously informed 
and affected one another. In addition, I discussed the outcomes from the proj-
ect that collectively oscillate between different orders of design, rather than 
being located in one/many distinct orders. To be sure, the particular process 
and outcomes in this project were not intended to suggest a universal template 
for situating design practices in organisations but were discussed as a specific 
and situated example of strategically framing and manifesting design as practice 
within organisations.

The initial explorations of machine learning and smart technology as a mate-
rial in design, together with examples of its use and breakdowns, became the 
basis for the Hearsay and Eyespy design concepts in the Young Expressions 
(Machine Participation) project. I used these design concepts to speculate about 
alternate forms of material expression, mediation, and presence that popular 
kinds of smart technology could have in everyday lives. The possible scenarios of 
use that emerged in and through my own engagement with the technology and 
prototypes and subsequently in exhibitions and workshops, also allowed me to 
concretely understand, think, and reflect about theoretical concepts introduced 
by PPMT (Verbeek, 2005), such as the non-neutral nature of human-technol-
ogy relations and the invitation and inhibition of actions and amplification and 
reduction of certain kinds of experiences mediated by technology. This concep-
tual and artefactual convergence in particular, became the basis for the paper 
Framing Smart Consumer Technology: Mediation, Materiality, and Material for 
Design (Pandey, 2018b). In it, I used PPMT and the ‘vocabulary of technological 
mediation’ (Verbeek, 2005), to conceptually frame existing and popular forms 
of smart consumer technology based on their technological mediation, material 
composition, and materiality, rather than its functional characteristics. Through 
a (largely autobiographical) phenomenological analysis of the interactions and 
experiences with popular forms of smart consumer technology, I broadly iden-
tified three variations within the multi-instabilities24 (Redström & Wiltse, 2015a) 

bring theory and practice together by attempting to translate conceptual and/or practical 
frameworks and considerations to design practice. Finally intermediaries work with and 
create forms of intermediate level knowledge through design (see also Chapter 2, Structure), 
that are situated in the space between particular designs and generalised theories (Höök 
& Löwgren, 2012). As evidenced by my papers from Phase 1 (Pandey, 2015; Pandey & 
Srivastava, 2016a), the conceptual experiments in this phase closely relate to the parallels 
(reflecting retrospectively on the role of knowledge brokers) and sequencing (attempting to 
apply guidelines from social practice theory to frame design practices) tactics. 

24 In the paper, I refer to this as variations of smart consumer technologies and their multista-
bility. However, Redström & Wiltse, while presenting the concept of the multi-instability of 
smart technologies argue, “[m]any of the technologies we now live with are capable of not 
only multistability with respect to the relations into which they enter, but also with respect 
to their very constitution as things available for use. We might even say that just as vari-
ability can be introduced by humans in deciding how to relate to things, we now also have 
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of smart consumer technology – the physical (smart) artefact, the networked 
(smart) artefact, and the intelligent (smart) artefact. I also emphasise the 
importance of data in general and streaming data in particular, in presenting 
and (remotely) representing smart artefacts and interpreting, inferring, and 
mediating everyday perception and action. Even so, their presence in every-
day experience can largely be characterised as absent-yet-present. I explore the 
implications of this absent presence, while also exploring alternate expressions, 
through both Hearsay and Eyespy. In addition, the vocabulary of technological 
mediation also allowed me to describe and critically reflect on potential forms 
of technological mediation by Hearsay. Therefore, rather than directly informing 
design decisions or the process in the form of frameworks and best practices, 
theory played a foundational role that shaped my worldview. In other words, 
theory became an important (if not the only) factor that shaped my authorial 
voice and therefore, how I read and described my designs and which aspects 
I amplified as definitional or characteristic elements in them. In the paper, I 
describe the relation between my theoretical outcomes and definitions and prac-
tice in the form of movements between the activity areas of design studies and 
design exploration in Fallman’s interaction research triangle (Fallman, 2008). In 
his model, Fallman (2008) also emphasises the need for controlled movements 
between different activity areas for generating interesting and novel knowledge 
outcomes. 

Drift

In this phase, my research approach was articulated mainly using Fallman’s 
interaction research triangle (Fallman, 2008). However, considered retrospec-
tively, the propositional and critical nature of both practice-based and concep-
tual work, along with the foundational (rather than directive) role played by 
theory, highlight the presence of programmatic frames in my research as well. In 
addition, my (conceptual and artefactual) experiments in this phase, while quite 
distinct in their scope and outcomes, emphasised the material, non-neutral, val-
ues-laden, and contextually situated nature of particular designs (Hearsay and 
Eyespy) and general practices of designing (Frilux). 

Going forward, I wanted to explore the initial framing of smart technol-
ogy as a material for design by designing alternate, more durable expressions 
(Odom et al., 2016) of smart cameras as particular examples of smart consumer 
technology, mainly due to the technical stability of the Eyespy concept and the 
expertise and experience I had gained while developing and exhibiting it over 
the course of this phase. My intent was to attempt to conceptually and empir-
ically develop material expressions of technology and an understanding of the 
implications of their presence on everyday experience and practice. Verbeek 
argues for understanding ‘technologically mediated human beings’, along with 

variability that is introduced from the side of technologies themselves. (Redström & Wiltse, 
2015a)”. Considering my analysis was focused on the variability that is introduced from the 
side of technologies, I think it is more appropriate to refer to them as the multi-instabilities of 
smart consumer technology instead. 
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the materiality of technology, in order to understand how technologies mediate 
human experience and practices (Verbeek, 2015b). He writes –

In order to develop a full understanding of processes of medi-
ation, we should not only study ‘what things do’ (Verbeek, 
2005) but also how humans give meaning to these medi-
ations – both empirically and conceptually. (ibid.)

This shift in intent represented a second drift in the program, from material and 
speculative exploration of concrete and particular smart artefacts to the general 
practices and experiences they could potentially mediate. Although, since an 
exploration of technologically mediated practices and experiences centres on 
and starts from the things themselves, the process would still involve designing 
alternate material expressions of technology. 

In the Frilux project, after the conclusion of the branding process and making 
the brand public, I was involved in the leading the initial Flex/Flo workshops 
together with the team from the library. The change in my role from leading 
to supporting the team in these workshops was intentional and was meant to 
transition the workshops and the associated strategy and tools to the team, 
so they could evolve and develop it independently in the future. During this 
period, I explored Hill’s framing of organisational design legacies (Junginger, 
2015), culture (Manzini, 2016), vision, and practices as dark matter (Hill, 2015). 
It conceptually resonated with the notion of historically and contextually sit-
uated organisational practices that design should get entangled with, rather 
than attempt to replace. While he argued that dark matter is hard to perceive 
and therefore transform directly, it affects and can be affected by designs that 
entangle with it materially and through practice and stated – 

[Dark matter] is the material that absorbs or rejects wider change. Without 
addressing dark matter – and without attempting to reshape it – we are 
simply producing interventions or installations that attempt to skirt around 
the system. This is a valid tactic, but not much of a strategy. A strategy 
would focus on delivering the intervention whilst also enabling the positive 
energy it creates to be easily drawn into the system, to shape it over time. 
This is a balancing act, as too much time spent immersed in dark matter 
can lead to nothing being produced, and we believe that change is enabled 
through prototyping, through making, through demonstrating. (ibid.)

While the Frilux approach emerged out of an entanglement of organisational 
and design culture and practice (or dark matter), design practices, and designed 
matter, it was quite general in its scope and directed towards framing and situat-
ing the practices of designing for the library, independent of particular projects 
or designs. Rather than continue working and incrementally evolving the gen-
eral frames for designing underlying Frilux, I wanted to explore the notion of 
entangling dark matter, in the form of situated practices, mindsets, and values, 
during the design of particular services and technologies in the context of the 
digital services department at the library (where I was located). My intent was 
to critically explore the variations that might emerge in the Frilux approach, 
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as it was applied in the context of designing a particular service. This shift in 
the scope and nature of my engagement with Frilux, broadly identifiable as one 
from the general to the particular, represented another drift in my research and 
practice.

The conceptual/thematic overlap between the experiments highlights how 
the projects were drifting closer (towards the centre) within the spectrum 
between material-oriented and dematerialised practices of design. Towards the 
end of this phase, both my research approach and projects were drifting towards 
a programmatic frame that would entangle particular expressions of strategic and/
or technological matters of concern with general (yet situated) practices of designing 
and framing strategy. 
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Figure 35 (top) Phase 2 timeline from the perspective of the Young Expressions/Machine Participation project. 
Explorations of machine learning as a material in design. (left) the ongoing development of Hearsay.
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Figure 36 The development of EyespyTV and the probes, (left) images from the Eyespy exhibits.
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Figure 37 (top) Phase 2 timeline from the perspective of the LibraryUX project and images 
from the Frilux Flo seminar/workshop. (left) Frilux brand architecture, core beliefs, and 
brand positioning. Visuals created by the expert designer, Sanjay Basavaraju.
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Figure 38 Frilux brand cheat sheet. Created by Sanjay Basavaraju. (left) Images from the Frilux Flo seminar.
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Phase 3: Entangle (mid 
2017-mid 2018)

Transition

This phase represents the final set of experiments I conducted during my 
research. These experiments can be situated at (or close to) the centre of the 
design space of design practices bounded by material-oriented design concerns 
on one end and strategic concerns on the other. 

A common theme in this phase was exploring implications. This theme emerged 
as a result of my work in the previous phase that emphasised the non-neutrality 
of technology and the technologically mediated nature of human experiences 
and practices (Verbeek, 2005), and the non-instrumental and situated nature of 
design practices that are entangled with organisational culture, values, vision, 
and practices, or dark matter  (Hill, 2015). In the Frilux project, I wanted to 
explore the implications of entangling dark matter with design practice in the 
context of particular digital services at the library. In the Machine Participation 
project, the focus expanded from the design of particular artefacts of smart 
technology to a broader exploration of the implications of (smart) technological 
mediation on everyday practices and experiences.

Rather than start from scratch, I used the probe responses from the workshop 
with EyespyTV and my reflections and observations of audience reactions and 
comments from the Eyespy installation as a point of departure. In addition, I 
used examples of breakdowns and concerns related to smart video surveillance 
technology, as reported in mass media (Pandey & Culén, 2018), and created a 
design workbook (Gaver, 2011) to explore potential design concepts. However, 
I struggled to reconcile the breadth of use, relationships, and values shared by 
workshop participants and the installation audience, and mass media reports, 
within a single artefact design. Therefore, while concrete artefacts such as 
Hearsay, Eyespy, and EyespyTV were invaluable for exploring the implications 
of designs, considered from the perspective of exploring and expressing these 
implications through design, ideas for a concrete artefact started to seem limiting 
to me. Instead, I began exploring alternative design approaches and expressions, 
such as design futures (Jain, 2017; Montgomery & Woebken, 2016) and design 
fiction (Blythe & Encinas, 2016; Sterling, 2009). To be sure, the intent behind 
this shift was not to predict specific expressions of this technology but to use 
design concepts as a point of departure to engage with and speculate about smart 
video surveillance technologies more generally, in terms of their potential impli-
cations on technologically mediated practices, experiences, rituals, and frictions.

In the Frilux project, since I was situated within the digital services depart-
ment and was familiar with the members of the staff and their practices, I 
decided to frame the project brief in their context. However, in this phase, exper-
iments within the Frilux and the Machine Participation project did not happen 
concurrently like in the earlier phases. Instead, they happened sequentially and 
therefore, reflections and takeaways from one affected the other in more sub-
stantial and explicit ways. Initially, I planned to adapt and use the Frilux design 
approach to co-create a new or evolve an existing service offered by the digital 
services department. Instead, after working with the Machine Participation 
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project in this phase, I decided to expand the scope and scale of this experiment 
to explore the futures of the digital library, using a reframed Frilux approach that 
incorporated concepts and methods from design fiction and design futures. 
It would still allow me explore variations of the Frilux approach, but more 
interestingly, it would help strategically consider possible futures, in terms of 
social practices, ecosystems, technological systems, services, and stakeholder 
networks that the digital library might be situated in, in the future. Reframing 
this project from the design of a particular service to strategically exploring the 
futures of the digital library and therefore the department (since it is primarily 
responsible for the digital library), might seem like drift from the particular 
back to the general. However, design fiction and design futures approaches 
develop experiential and material expressions of futures that embody situated 
strategic and cultural values, visions, and perceptions as opposed to purely 
textual or abstract scenarios that are more common in futures studies (Selin, 
Kimbell, Ramirez, & Bhatti, 2015). Therefore, such expressions shift the unit of 
design and analysis from the general or the particular to a socio-material blend 
in between, that emphasises the materiality of the service interface, considered 
together with the “social practices, organizational routines and narratives about 
value and valuing” that co-articulate it in practice (Kimbell & Blomberg, 2017). 
Therefore, the project still represented a drift towards the particular, specifically 
oriented towards critically and strategically exploring the entangled relations 
between dark matter, technological matter, and designed services through situ-
ated material expressions of the possible futures of the digital library. 

Figure 39 Phase 3 timeline. 
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Neural

As discussed, in this phase, the design process in both projects critically 
adapted approaches, methods, and tools from design fiction and design futures 
and futures studies. Specifically, I developed design approaches discussed and 
exemplified in work such as 99¢ futures (The Extrapolation Factory, 2013), 
TBD Catalog and Corner Convenience (Near Future Laboratory, 2012, 2014), 
and future studies and foresight methods like the futures cone25 (Voros, 2017), 
causal layered analysis26 (Inayatullah, 1998), and future arcs27 (Dator, 2002, pp. 
10–11). 

I assembled a broad list of emerging trends and forecasts, recent technolog-
ical breakthroughs, experimental research, and visions and policies, related to 
video surveillance technologies, from a range of sources such as news articles, 
future forecasts, and academic research results. This process is commonly called 
‘signal scanning’ in futures studies literature and refers to the creation of a col-
lection of ‘weak signals’, which are “signs of small events or emerging issues, 
whose impact on the future may differ from being mild to huge” (Hiltunen, 2010, 
p. 96). I translated these signals into short, provocative, and actionable sen-
tences called ‘instances’ (Montgomery & Woebken, 2016, p. 36). Their provoc-
ative and actionable framing helps in them being used generatively to imagine 
potential trajectories for possible futures. I assembled them together into an 
‘instance database’ (ibid.), consisting of about thirty instances (See Figure 40 
for a small snapshot). While assembling the instances, I did not focus only on 

25 Futures Cone is a means of classifying potential futures into three categories, in the order 
of decreasing likelihood of occurrence: Probable > Plausible > Possible (Voros, 2017). 
Constructed in the form of concentric cones, the innermost cone corresponds to probable 
futures, that are ‘most likely’ to happen based on current developments and trends. The 
second cone represents plausible futures, that ‘could’ logically happen. The third cone is that 
of possible futures, that covers anything that may happen, no matter how unlikely. Anything 
outside the third cone is considered implausible. This framing of potential futures was ini-
tially suggested by military strategist Charles Taylor (1990) and has been adapted by many 
futurists (Voros, 2017) and designers since, such as Dunne and Raby (2013). The represen-
tation has been criticised for not accounting for socio-cultural differences and depicting the 
present as a single universal reality (Tonkinwise, 2014). For me, these categories were useful 
as a way of analytically thinking about and articulating current trends and future scenarios, 
while also recognising that they emerged from and were limited by my own subjective per-
ception and experiences (similar to the cones emerging from a hand holding a torch rather 
than a universal point (Bland & Westlake, n.d.)). 

26 Causal Layered Analysis (CLA) looks to understand social phenomena by analytically consid-
ering events and predictions across four sequentially deepening and complex dimensions. 
Inayatullah describes the approach as one that “seeks to unpack, to deepen the future” 
(Inayatullah, 2008). The surface levels dimensions are ‘litany’ or the everyday news, events, 
and predictions and their socio-economic and political systemic causes. The third dimension 
is the worldview that shapes people’s views of the world. The fourth dimension is the myth 
or metaphor proverbial sayings, preconceptions and cultural perceptions.

27 Future Arcs (Dator, 2002), are four archetypal arcs for narratives of the future – 
Continuation/ Growth (everything continues to grow), Limits/Discipline (top-down or 
socially managed future), Decline/ Collapse (the collapse of existing systems), Transform 
(radical shifts due to technological/business/ ideological shifts). They represent broad trajec-
tories that help direct the nature of a social change narrative or vision.
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developments and signals related to the use of smart surveillance cameras for 
safety and security, but also looked at more general developments in the area of 
visual data processing in general. For instance, recent developments in machine 
learning algorithms can use visual data to track and learn from a person’s body 
language, facial expressions, and voice and in the future, can potentially render 
them in new and different settings, having interactions and conversations that 
they might never have had before (Charles, Magee, & Hogg, 2016).

I also referred to studies of the routine use of domestic video surveillance, 
[such as (Lyon, 2001; Mäkinen, 2016; Rapoport, 2012)], to identify people’s 
goals, behaviours, and rituals, to ground the possible futures in the context of 
everyday life. I complemented these studies with responses from the EyespyTV 
probe and reflections from the viewers’ interactions with the Eyespy installa-
tion, that suggested possible forms of use for smart video surveillance (Pandey 
& Culén, 2018) (see also Chapter 1, Portfolio). The reflections and responses 
were useful in this project as well because the Eyespy design concept explored 
the expressions and presence of smart video surveillance in everyday lives 
outside the dominant and divisive dichotomy between their use for safety and 
security (Mäkinen, 2016), or concerns related to totalized monitoring, tech-
nologically determined behaviours and social structures (Ferguson, 2017). 
Considering forms of use within the spectrum presented by this dichotomy 
helped avoid completely utopian or dystopian narratives and futures. While the 
extreme futures probed by dystopian and utopian narratives can surely be useful 
as warning signs and explorations of technological potential, they can also seem 
too far removed from reality and overly cynical. This could have an effect of 
undermining the central intent of this work, which was to explore the potential 
(and unexpected) ways in which smart video surveillance technologies could be 
present in everyday lives to create opportunities for critical reflection on the 
latent possibilities within the design space and their implications on everyday 
practices and experiences (Keynote - Dr. Genevieve Bell, 2012; Sengers et al., 
2005). Therefore, while the work was critical and speculative, I wanted to avoid 
extremes and instead create narratives and futures that presented a nuanced 
mix of possibilities and problematics. 

An common and important dimension of the forms of use within this spec-
trum is the commodification of the captured and machine interpreted feed in 
the form of highlighted moments captured and archived from everyday life (Liu, 
2018; Winchester, 2018), and integrations with social media (Seifert, 2018; 
Song, 2018), to name a few. As discussed earlier, since EyespyTV was designed as 
a counterfunctional portable device intended to explore recreational and ‘social’ 
forms of everyday use of smart surveillance cameras in domestic contexts, the 
potentially commodified nature of the feed was also emphasised in the forms 
of use discussed by workshop participants (see Phase 2, Process/Outcomes). 
These themes also pointed towards the increasingly domesticated nature of this 
technology, which I will discuss later in this section. I analytically considered 
the instances using a simplified form of Causal Layered Analysis (CLA), called 
Cultureberg (Ramos, 2016), together with a colleague from our research group, 
to unpack their underlying world views, motivations, and myths. This analysis, 
along with critical reports and research on video surveillance, helped formu-
late a value framework for the futures we were designing and within which, we 
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could imagine everyday routines, rituals, and forms and intents of use of this 
technology. 

Smart technologies capture, transmit, store, analyse, and interpret data 
(Pandey, 2018b), often at scale (Ahmed et al., 2017). This data can often be 
linked to particular individuals and is representative of their routines, prefer-
ences, activities, and interactions. Therefore, privacy is an important concern 
in discussions related to smart technology, and ‘privacy by design’, i.e., incor-
porating features and controls that protect data and privacy by default during 
technology design, is often emphasised as an essential quality (and recently, 
value proposition) of smart technologies (Lindley, Coulton, & Cooper, 2018). 
However, while critically examining the dominant visions and practices driving 
ubiquitous computing, Dourish and Bell argue against a stable and universal 
conception of privacy and discuss how its understanding is contextually and cul-
turally constituted (Dourish & Bell, 2014, pp. 138–140). Moreover, they suggest 
that considering privacy alone as an instrumental design consideration is inade-
quate since ‘information practices’, i.e., “collectively reproduced understandings 
of how information should be shared, managed, and withheld” (Dourish & Bell, 
2014, p. 159), often entangle privacy with other socio-cultural values. We also 
found that considering privacy (or the loss of it) as an isolated value imple-
mented instrumentally, while exploring particular expressions and implications 
of smart video surveillance technologies, reinforced dominant concerns related 
to the safety and security of lived spaces and loved ones and fears of totalised 
monitoring in our narratives. Therefore, in this project, we considered privacy 
together with other values and worldviews that surfaced from CLA. The impli-
cations of ‘information practices’ mediated by smart technologies, on identity 
and autonomy, and trust and truth, are especially relevant in the context of the 
current discussion. Turkle explores the impact of ‘social technologies’, such as 
instant messaging and social networks, and suggests that these technologies 
mediate the construction of multiple identities, or different expressions of ‘vir-
tual selves’ that co-exist with the physical self (Turkle, 2012). She suggests – 

Identity involves negotiating all of these and the physical [self]. 
When identity is multiple in this way, people feel “whole” not 
because they are one but because the relationships among aspects 
of self are fluid and undefensive. We feel “ourselves” if we can move 
easily among our many aspects of self. (Turkle, 2012, p. 194)

Multiplicity of identities can be helpful in learning about undiscovered aspects 
of one’s self and therefore developing a richer and more diverse identity. 
However, it can also lead to a loss of identity and autonomy, or self-determina-
tion (Friedman & Nissenbaum, 1997), since certain social networks can tend to 
amplify particular kinds of practices and expressions over others (Turkle, 2012). 
For instance, posting ironic and/or witty content on Twitter (https://twitter.
com/), maybe considered a tactic for increasing popularity and recognition 
because of a common perception that such content can often become popular 
on that platform. Data captured and transmitted by smart technologies often 
connects with social networking platforms, in the form of integrations or apps, 
and therefore shapes the user’s identity on those platforms. Smart technologies 
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can also mediate our perceptions and identity in more direct ways. Devices such 
as the Amazon Echo Look (http://bit.ly/AmznEchoLook) incorporates services 
that use machine learning and experienced fashion specialists to offer “a second 
opinion on which outfit looks best on you. This service gets smarter as you use 
it, provide your feedback, and with continued input from our team of expe-
rienced fashion specialists” (“Amazon.com Help: About Style Check on Echo 
Look,” n.d.). These devices can amplify certain forms of self-expression over 
others, possibly ones that are popular and are available as a part of Amazon’s 
fashion catalogue. 

Smart technology is also changing the nature and human understanding of 
‘trust’, which Botsman defines as a “confident relationship with the unknown” 
(Botsman, 2017a, p. 20). For instance, the Echo Look invites users to trust an 
algorithm to help them decide what to wear. Botsman also discusses ‘distrib-
uted trust’, a new and emerging form of trust that is mediated through smart 
technologies and algorithms and is different from institutional or social/local 
trust that relied on legal frameworks and institutions or personal familiarity 
respectively (ibid.). Distributed trust flows ‘sideways’, mediated by technology, 
between (known and unknown) individuals, instead of flowing upwards, towards 
institutions and experts (Ossola, 2017). As trust in governments, institutions, 
and experts declines (Botsman, 2017a; Enfield, 2017), algorithms present an 
alternative to social trust (or trust in people that are not previously known), by 
creating systems of ‘mutual compliance’, such as rating and verification mech-
anisms that affect both drivers and riders on Uber (https://www.uber.com/) 
(Mittendorf, 2017) or hosts and guests on Airbnb (https://www.airbnb.com/) 
(Cheshire, Gerbasi, & Cook, 2010; Lampinen & Cheshire, 2016). The shift from 
institutional trust to distributed trust also has broader socio-cultural implica-
tions, since it calls into question the authority of institutions and experts to 
develop and support commonly agreed standards for truth and baseline facts 
(Botsman, 2017a). Botsman describes this condition as a ‘trust vacuum’, that 
refers to the “absence of trust that can create opportunities for malicious disrup-
tors to occupy the space” (ibid., p. 258). Blackburn, in his philosophical account 
of the nature and possible ways of understanding the truth, also suggests that 
an absence of trust or a position of doubt often leads to beliefs and convic-
tions that can remove it (Blackburn, 2018). These beliefs are often an extension 
of one’s pre-existing worldviews rather than an outcome of critical reflection 
and consideration of facts, also called ‘confirmation bias’ (Nickerson, 1998). 
Confirmation bias is amplified over social networks that tend to connect people 
with similar interests and mindsets together, leading to ‘information silos’ with 
diverse versions of the truth (Illing, 2018). Therefore, while distributed trust 
may eventually lead to an increase in social trust more generally, it may also 
have the reverse effect, where trust, in general, becomes algorithmically medi-
ated as people become increasingly reliant on technological systems to interact 
with people and institutions. Moreover, as these systems become more autono-
mous, they may start making decisions on the user’s behalf. Botsman writes, “[t]
oday, we’re no longer trusting machines just to do something, but to decide what 
to do and when to do it” (Botsman, 2017b). Therefore, it becomes important to 
question and understand the intentionality and morality of algorithms shap-
ing ‘relationships with the unknown’ and not consider them merely as neutral 



1 6 0  /  C H A P T E R  3 :  U N F O L D  /  P R O C E S S  A N D  P R A C T I C E

and instrumental tools. Put differently, using the vocabulary of technological 
mediation (Verbeek, 2005), smart technologies and their underlying algorithms 
invite individual and distributed forms of trust by providing new intermediate 
systems of compliance and assurance, possibly amplifying information silos built 
on (pre-existing) beliefs and values over (more generally) shared and critically 
considered standards for the truth. However, they can also inhibit user auton-
omy and reduce social trust by fundamentally changing people’s relationship 
with the unknown, by reinforcing seemingly objective metrics, such as ratings 
and verifications, over decision making and trust based on critical reflection 
over facts and institutional accountability. 

We conceptually explored these values to understand potential overlaps 
and effects on one another. However, we were not interested in identifying a 
causal or hierarchical relationship between these values. Instead, we expressed 
our findings in the form of an underlying framework that became a point of 
reference for us during concept development and exploring implications. In 
addition, we created a timeline of the development and growth of video surveil-
lance technology as a means of identifying historical trends and possible future 
trajectories of its ‘domestication’ (Auger, 2012, pp. 98–127). We used Auger’s 
framing of the domestication of technology, that identifies four broad stages 
that a technology goes through for “the creation of a consumable product from 
technological potential” –

Technological Dream: A technological invention with promise of usefulness

Utilitarian Stages: Exploration of possible forms of use for this technology

Directed Activity: Deliberate shift towards domestic use through the 
creation of narratives around the use and symbolic value of technology 
in a domestic context (through advertisements and popular media) 

Appropriation: The transformation of technology from a utili-
tarian to a post-utility object, that is personalised and becomes 
a part of the owner’s ‘aesthetic environment’ (ibid.)28. 

We used the forced association brainstorming technique to imagine possible 
products and services in a near-future following an arc of ‘continued growth’ 
(Dator, 2002). This allowed us to combine the instances, routine forms of (actual 
and imagined) use of smart video surveillance technology, and values and worl-
dviews (using CLA) that we had identified earlier, and the materiality of smart 
consumer technology [from (Pandey, 2018b)], into prompts for brainstorming. 

28 Auger emphasises the importance of customisation and personalisation in transitioning a 
technology into a domestic context and suggests that for a technology, that is appropriated 
into a post-utility object, “no longer are form and function defined by the satisfying of tan-
gible and relatively stable human needs, but rather are governed by a much more complex 
and extremely ephemeral set of criteria. […] Through customisation, the successful product 
becomes “the subject of a passion”, lifting its value above that of the unmodified or purely 
utilitarian object.” (Auger, 2012, p. 124)
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We chose the ‘continued growth’ arc, since we felt that a plausible future might 
not be completely dystopian or utopian, such as imaginaries of socio-political 
collapse or disciplined totalitarianism, but rather a nuanced one, that suggested 
both possibilities and problematics. These product and service concepts served 
as elements within a fictional future world that embodied particular moral 
values and existed at different scales, from the personal to the urban. Finally, 
we used the timeline and Auger’s states of domestication of technology (Auger, 
2012) as a guide to extrapolate and situate these concepts in the future. 

Outcomes

We created concepts that were situated at four different scales, from the indi-
vidual to the city – 

Personal/Wearable: Concepts at this scale imagined different kinds of wear-
able cameras, that could be used together with other activity or fitness tracking 
devices to simultaneously track people’s environment along with their body, 
as a part of a cultural phenomenon labelled ‘quantified wellness’. These cam-
eras could monitor spaces, objects, and people and correlate their effects on 
the user’s physical and mental wellbeing, based on other bodily metrics such as 
heartrate, perspiration, and breathing. Another class of cameras would be called 
wearable social cameras, or informally ‘fom-cams’ (fomo-cameras). Available in 
the form of eyewear or accessories like jewellery, these are always-on cameras 
that automatically capture, tag and describe, and filter images and/or video from 
a person’s point of view. These cameras also come with additional subscriptions 
that suggest places to visit, and activities and events to participate in, based on 
a user’s social media profile, history, image, and interests, and tracking popular 
trends different social media channels and activity information from services 
that offer interpreted camera feeds from urban areas, like Kamgrid (see Locality/
Outdoor). Alternately, some cameras also allow users to create their own scripts 
to get suggestions that would help create and promote specific kinds of narra-
tives through images. 

Home/Indoor: Most of the cameras at this scale would be a part of smart 
home ecosystems offered by Apple/Google/Amazon, and designed for indoor 
use, within domestic contexts. These cameras would be completely automated, 
and track families and their activities within the home to create individual and 
family stories by putting together memorable moments. Some cameras could 
also create a simulated digital twin for parents to soothe children and babies as a 
part of a subscription service called ‘enchanted presence’. Finally, depending on 
the smart home ecosystem, the camera could also offer additional possibilities 
of automation by connecting with other products and services. For instance, 
cameras within the Amazon Alexa ecosystem, could offer prime customers gift 
ideas with a 30-minutes or less delivery and content recommendations based on 
a family member or spouse’s mood and activity over time. On the other hand, 
HomeBridge by Google could connect with (HomeBridge compliant) self-driving 
cars or the Waymo carshare network to automatically route users to their work 
or appointments and suggest if they need to hasten or slow down their morning 
routines based on the traffic. 
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Locality/Outdoor: KamGrid, a service offering curated high-resolution CCTV 
camera feeds from particular European cities to businesses and individual cus-
tomers, imagines local interpreted camera feeds as a shared commodity. Similar 
in principle to the access economy (Eckhardt & Bardhi, 2015; Williams, 2018), 
the service would partner with individual users and municipal organisations to 
get time-based or continuous access to their camera feeds. Businesses could use 
it to create live street level views and walkthroughs of cities or integrations for 
wearable social camera users that would allow them to connect to this service to 
get images or videos from particular locations or time periods and create con-
tent that integrates feeds from different cameras and is more engaging. The ser-
vice would also provide services offering ‘real world’ search, where users could 
pay to access and download particular images or video segments, and a curated 
library of longer form content, similar to Slow TV (Jensen & Ljøen, 2014).

City/Urban: Also dubbed, ‘macro-monitoring’, these ultra-high-resolution 
cameras would be embedded within high flying drones and used to create a live 
map of a small city or large urban areas. They would have initially been used 
for urban planning simulations to predict the effects of public parks, transport 
services, and zoning allowances on the quality of life and desirability of neigh-
bourhoods. Over time, they would become an important part of infrastructure 
management, like regulating traffic, routing emergency services and generally 
monitor outlier patterns in the city like smoke or road accidents. The tax depart-
ment could use the feed to determine outliers as well, such as people seemingly 
living beyond their means. 

The concepts highlight how smart technologies connect and entangle across 
different scales, such as personal fitness cameras that connect to indoor home 
cameras, within particular ecosystems. Ecosystems of smart technologies can 
be conceived as a socio-material blend of products, services, infrastructures, and 
strategic, economic, and moral values and vision (and matters of concern), that 
are implicitly and explicitly articulated and shaped through the contextually 
situated organisational dark matter. This is evident in the current ecosystem 
of consumer smart technologies, that are largely dominated by the “big five” 
– Apple, Alphabet, Microsoft, Facebook and Amazon. The big five ecosystems 
prioritise different values and consumer practices, as a result of distinct strate-
gic visions for smart technologies (Lotz, 2018). For instance, Apple has recently 
made a push towards privacy as a core value (“Apple - Privacy,” n.d.; Frier, 2018) 
and used it to differentiate its products and services from competing ecosys-
tems, such as those offered by Google and Amazon. Sterling argues that it is 
incorrect to consider the big five as one large technology monopoly and writes – 

[The big five] don’t unite as a vast, conglomerate trust: the terri-
fying GAFAM [Google (now Alphabet), Apple, Facebook, Amazon, 
Microsoft] Inc. They can’t become a monopoly because they don’t 
directly compete. […] Each of the Big Five has a theological con-
viction that the other Four have it all wrong. (Sterling, 2014)

Thinking of products and services as particular expressions of larger ecosystems 
can enable us to critically reflect on their potential implications while also con-
sidering the dominant metaphors and values that they embody. Put differently, 
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considering products and services together with the ecosystems they are situ-
ated within, can facilitate critical engagement with the dark matter that shapes 
them, since the only way that dark matter can be perceived is by implication (Hill, 
2015).

These concepts were used to construct individual segments of a broader 
narrative that was presented as the features section of a fictional technology 
magazine, Neural. We adopted a critical and descriptive tone for the magazine 
that was derived from online and print publications like Wired (https://www.
wired.com/), The Wall State Journal (WSJ) (https://www.wsj.com/), The Verge 
(https://www.theverge.com/), and Motherboard (https://motherboard.vice.
com/). Neural acted like a prop that helped present the imagined near future 
at (and across) different scales, through a subjective commentary juxtaposed 
with representative visuals, rather than through objective descriptions and 
predictions. Such suggestive props used for world-building are called ‘diegetic 
prototypes’ (Kirby, 2010), that are prototype objects and services whose pri-
mary purpose is to make a fictional world appear real (Sterling, 2009). They are 
an important outcome of most design fiction processes. The subjectivity of the 
writing underlines the anticipatory and ‘plausible’ nature of the designed world 
and re-emphasises the fact that this is one of the many plausible extrapolations 
based on our own cultural biases and designerly judgements. 
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Figure 40 Instance database from the Neural project, (left) Causal layered analysis 
and mapping reflections from the workshops and mass media reports. 
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Fram

The next project in this phase, called Frilux Fram29, started with a similar pro-
cess of ‘signal scanning’ and the creation of an instance database. While the 
experience and domain expertise of the team was an invaluable starting point 
for this process, relying on it alone could be limiting, since it would narrow the 
focus of the exercise to the preferences and knowledge of the team. Moreover, 
I felt that it might also reaffirm existing beliefs and expectations rather than 
provoke critical reflection on the dominant directions and visions that were 
implicitly or explicitly shaping digital services at the library. Therefore, I elected 
to use a range of sources, including but not limited to those recommended by 
the team, such as trend reports and studies from the academic libraries and 
consortia worldwide, mass media reports, and research articles. In addition, I 
also collected examples of networked and intelligent technologies were being 
adopted and explored in libraries in general (see the Appendix for the instances). 
I started to develop a version of the Flexbook, called the Frambook, that would 
adapt and present the methods we were planning to explore, in the same explor-
atory and personalisable workbook format. I collected almost forty instances 
and broadly divided them into three categories, that presented possible snap-
shots of the futures of the digital library as a place, a platform, and a partnership. 
I assembled the categorised collection of instances in the form of an instance 
database and incorporated it into the Frambook. In retrospect, the classifica-
tion was a little premature, since it implicitly directed how the instances were 
supposed to be read. Moreover, it could also have closed up possibilities of such 
thematic arrangements emerging out of a process of dialogue and negotiation 
within the team. However, in actual practice, while working with processes of 
open mapping and discussions, the team focused on the instances as a point of 
analytical and critical reflection over their classification (more organically than 
through design). 

Initial Workshops

The process was planned around a series of short 90-120-minute workshops over 
a course of five months. This was largely due to logistical reasons, since involv-
ing the whole team in longer half/full day workshops would be quite disruptive 
to their schedules, and therefore, harder to plan as well. All the workshops were 
audio and video recorded and selectively transcribed. After introducing the (ten-
tative) design process, ‘Frambook’, and the instance database to the team, we 
discussed each instance over the course of three workshops. In these workshops, 
members of the team were involved in smaller groups of two to allow for greater 
individual reflection around each instance exploring topical and thematic issues. 
For example, when we discussed an instance titled ‘Searchless Access’, which 
presented a hypothetical future in which –

29 Fram is the Norwegian word for ‘forward’. It also has symbolic significance in Norway 
since the “first ship specially built in Norway for polar research” (“The Polar Ship Fram - 
FramMuseum.no,” n.d.) was also called Fram. See also – http://bit.ly/framShip
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Libraries make rich open access metadata available through standardised 
APIs. Content aware software integrates these APIs and automatically 
adds metadata, citations, and images as students focus on synthesis, 
analysis, and interpretation. Consequently, students and research-
ers no longer need skills of acquiring and evaluating information. 

One of the participants felt that both librarians and critical thinking skills 
would become obsolete since this would just result in academic filter bubbles, 
reinforcing what students and researchers know and telling them what to think. 
However, another participant countered the idea of librarians becoming obso-
lete and argued – 

It is in such a climate where AI could become a part of how students and 
researchers do research and write about it, libraries become even more 
important by encouraging and facilitating the development of critical 
thinking abilities within students even when the process becomes sort of AI 
driven. I am not pessimistic about this; I think it is up to libraries to figure 
out where and how they intend to situate themselves in [such a future].

Such contrasting opinions and discussions were indicative of common themes 
that were critically probed and discussed from the beginning of the project till 
the very end – What happens to a library without librarians? What differentiates 
a library from an accessible co-working space with digital and physical resources? Is 
the digital library just a collection of searchable resources? It emphasises that the 
instances were not just instrumental reflections of new functions and technolo-
gies but reflected changes in the cultural, ethical, and strategic values embodied 
by the library as an organisation and its services. In addition, the participants 
also discussed and emphasised the role of the networks and partnerships that 
libraries are situated within to define future directions for its infrastructure and 
systems, generate and maintain data and catalogue, and resource collaboration. 
Effective library collaborations and networks could help libraries in becoming 
political influencers and ‘standing up’ to big publishers. Common systems across 
libraries allow for easier interoperability and data sharing and therefore con-
serve library resources. As one of the participants put it, “we [the library com-
munity] have always shared knowledge and competence. It is good for us and 
others and benefits everyone.”

Following the initial discussion, the members of the team individually sorted 
the instances based on their relevance and match (not likelihood, since we were 
not just focused on identifying the most plausible) with the university library 
and its goals and vision. Besides this, additional instances or examples were 
also suggested by members of the team. Based on these discussions, I created 
a subset of the most ‘relevant’ instances, consisting of instances from the orig-
inal set and those that were suggested or modified by the team. In the next 
two workshops, working with the instances in the form of cards, we collectively 
attempted to cluster and map them to identify common/indicative thematic 
directions for possible futures of digital services at the library. Some thematic 
areas that emerged were the digital library’s role in supporting knowledge pro-
duction, facilitating interdisciplinary partnerships and collaboration, enabling 
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open and multifaceted information archive and access, open data and open 
access30 partnerships, developing adaptable and personalised services, and 
bridging the gap between research, innovation, and practice. At this stage, I also 
introduced the team to the futures wheel method for exploring potential first, 
second, and third order (or direct and indirect) implications of specific devel-
opments. While the method was potentially useful and fairly straightforward 
on paper, in practice, thinking of specific implications of library services using 
the tool directly turned out to be quite complex and time taking. The method 
did result in interesting (even if a little broad and vague) discussions about the 
power structures and politics of the academic publishing industry and the uni-
versity and library’s constraints and limitations and being unwilling partners 
in their business model. However, considering the time constraints of the proj-
ect, using a different and less formal approach to explore the instances further 
seemed like a better approach. In an individual feedback session, one of the 
participants commented later –

It might be a good idea to open the process, just at the start. Starting 
with open thinking and then narrowing it down into first and second 
order [implications] might be better. Coming up with ideas and while also 
putting them into buckets is quite difficult. I don’t know what does first 
order and second order mean [during brainstorming]. I think that’s the 
takeaway from Frilux as well, that it’s difficult to engineer such a process, 
but some steps can set it in motion and then it can go in different ways. 

Design Workshops

While the futures wheel method can be (and is31) used generatively, in my case, 
it came across primarily as an analytical tool intended to focus on the impli-
cations of design ideas rather than help generate new ones. In the past, I had 
seen verbal, sentence completion prompts work successfully during the Frilux 
project and subsequent Flex and Flo workshops, engaging participants both 
individually and subsequently in teams. Therefore, I created a probe that, while 
still inspired by the futures wheel method, literally and figuratively separated 
the generative from the analytical. The probe was built around the metaphorical 
idea of ‘progressive disclosure’, commonly used in digital interfaces to reduce 

30 The University of Oslo library describes open access publishing as “unrestricted online access 
to articles published in scholarly journals. This is achieved by research results either being 
published in Open Access journals, which gives free access for everyone, or by uploading 
research and making it available through open publishing archives.” (“Open Access - 
University of Oslo Library,” n.d.)

31 Futures wheel is routinely used by the design collective Extrapolation Factory in their 
participatory and collaborative design futures workshops. In these sessions, the tool is used 
generatively to explore concrete scenarios of possible futures before analytic discussions 
about their first, second, and third order implications [see (Montgomery & Woebken, 
2016; Time’s Up Collective, 2017)]. The failure of the method in my case, does not imply 
an inherent shortcoming in it but rather can be attributed to a number of factors such as 
time constraints and my own relative inexperience with it, which may have affected how I 
explained and engaged the team with it. 
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their complexity32. Initially, the participants were presented with a single sen-
tence completion prompt –

what if, in 2025, UB had a (service/research group/part-
nership/technology/competence) that could... 

Once the participants had individually explored multiple ‘what ifs’, the prompt 
could be unfolded and flipped over to reveal two additional questions that could 
be collectively discussed in teams –

then what? (how would this affect students/researchers/staff/librari-
ans/ student organisations/professional groups/publishers/citizens?)

why not? (how could this go wrong? what is the worst result you can imag-
ine, considering effects on people, culture, economy, partnerships, politics?) 

In addition, using the clustered instances and thematic directions explored ear-
lier, I created additional prompts that participants could use as a point of depar-
ture for exploring design ideas situated in possible futures. As compared to the 
instances, I significantly simplified the prompts (in many cases just to a single 
or a few words, such as flipped classrooms, archiving 3D models, understanding 
fake/real news) so as to not detract participants from thinking of design ideas, 
while still allowing for quick scanning. The probe and prompt were used in a 
design exercise called ‘The futures of the library’, that was open to the entire dig-
ital services department. Eight members from the department (including two 
from the team) participated in the exercise. In addition to exploring potential 
futures and their implications through design concepts and short scenarios, I 
also wanted to engage participants in visualising futures. While scenarios in 
futures studies tend to be expressed textually, materiality is a central concern in 
design and creating tangible expressions from conceptual ideas is a core element 
of design as practice that helps in critical reflection, exploration, and develop-
ment of ideas (Kimbell, 2012; Schon, 1992b; Selin et al., 2015). Recently, prac-
tices of scenario planning within futures studies have also started to explore 
approaches that create tangible and situated expressions of images of possible 
futures33 (Candy, 2010, p. 7). Candy refers to such scenarios and the practices 
involved in developing them as experiential scenarios and experiential futures 

32 For instance, see interface elements such as accordions, or application screens that only 
display advanced controls and options on demand. See also (Nielsen, 2006).

33 Images of the future are personal and/or collectively imagined visions of possible futures. 
Through its methods, futures studies attempts to broaden the range and number of these 
images present consciously/unconsciously within people/organisations/society as a means 
of affecting strategic and socio-cultural change. Dutch futurist Fred Polak wrote, “The rise 
and fall of images of the future precedes or accompanies the rise and fall of cultures. As long 
as a society’s image is positive and flourishing, the flower of culture is in full bloom. Once 
the image begins to decay and lose its vitality, however, the culture does not long survive.” 
(Polak, 1973, p. 19)
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respectively (Candy, 2010; Candy & Dunagan, 2017). He describes the motiva-
tion behind them as – 

an experiential scenario is the manifestation of one or more fragments 
of an ostensible future world in any medium or combination of media 
including image, artifact, and performance. It involves designing and 
staging interventions that exploit the continuum of human experience, 
the full array of sensory and semiotic vectors, in order to enable a dif-
ferent and deeper engagement in thought and discussion about one 
or more futures, than has traditionally been possible through textual 
and statistical means of representing scenarios. (Candy, 2010, p. 3)

To incorporate both the probe and visualisation in the limited timeframe of the 
workshop, I structured it in the form of a brainstorming and sketching method 
we had developed as a part of Frilux/Flexbook. The method was essentially 
framed around the idea of balancing individual expressions and group critique34 
and exploring the tensions between viability/constraints and strategic implica-
tions and value. Participants began by individually sketching and/or describing 
as many ideas as possible on blank cards (one per card), within a fixed time-
frame. Each idea was then critiqued based on its viability and strategic relevance 
to the library, all/some of its diverse set of users, and to the library staff and 
librarians (in no particular order). Based on the discussions and critique, and the 
ideas’ viability and relevance, they were then clustered in three tentative catego-
ries – viable and very important, not viable but very important, viable but not 
quite important. The participants were free to change the number and nature 
of categorisation to alternate themes that fit their ideas and design brief better 
as well. In the case of the workshop, we focused on the strategic relevance and 
expressing the (both positive and negative) implications and embodied values 
of the design ideas over their viability. After exploring possible design concepts 
individually and critically discussing them based on their relevance and impli-
cations in groups of two or three, the participants selected one idea to detail 
further. At this stage, the groups were asked to name, describe, and optionally, 
sketch the idea/concept in an additional prompt. Finally using materials such 
as magazine cut-outs, coloured paper, cardboard, post-its, Lego blocks, felt-tip 
markers, among others, they translated the idea to a representative diorama35. 
The diorama was intended to metaphorically visualise and represent images of 
possible futures of the digital library as imagined by the participants. 

Four (out of eighteen) ideas were translated into dioramas, representing 
new technologies, services, spaces, and partnerships between the library and 
researchers. The dioramas represented a wide range of possibilities and con-
cerns, from broad and systemic issues such as the potential changes in the 
identity of librarians and values of the library, the nature of knowledge and 

34 Similar to the 6UP/1UP method used in LeanUX approaches (Gothelf & Seiden, 2016, pp. 
37–42). 

35 Prototyping futures using dioramas was inspired by (Clatworthy, Oorschot, & Lindquister, 
2014; The Extrapolation Factory, 2014).
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authorship in machine assisted knowledge production systems, and implications 
of convenience and personalisation on privacy and security, to more mundane 
and everyday issues related to the disruptive effects of instant messaging and 
remote availability on the library staff’s and librarians’ practices and routines. 
I discuss two dioramas to demonstrate and discuss the nature and breadth of 
possibilities, concerns, and potential issues expressed by the concepts – 

HubLib/Share-Resource: This concept imagined a partnership between 
research groups and libraries to create a research hub or network where librar-
ians could get strategically involved in research projects. As a part of Hublib, 
librarians would work with researchers to methodically and critically collect 
and curate relevant forms of information and resources, using AI enhanced 
data and text mining tools, while also facilitating collaboration and knowledge 
sharing across disciplines. This vision of the library does not bind its people 
and services to particular spaces but instead strategically embeds them across 
the university. It focuses on retaining the nuanced and empathetic character of 
human interaction, while augmenting the competence, knowledge, and role of 
librarians with the use of artificial intelligence. Some concerns and questions 
that emerged in the discussion were related to the implications of such a ser-
vice on the students’ and researchers’ understanding of the library as a place 
and the resulting effect on its image and identity. By embedding librarians (and 
therefore, to a certain degree, the library) within research groups and projects, 
would the library transform into a place that has only a few (if any) librarians 
in it? This indirectly references a recurring theme that was explored throughout 
the project – what happens to a library without librarians? In addition, being 
situated within (and possibly across) libraries, research groups, and temporary 
projects would also affect what it means to be a librarian. Would they continue 
to be a part of the communities at the library, and would such communities even 
exist? This presents a counter to the initial question – what is a librarian without 
the library? Such an arrangement might actually lead to a lack of understanding 
of the librarian’s competence and could eventually under emphasise the role of 
the library in research rather than the other way around. 

Holobib: This concept expands on an existing service at the library called ‘Ask/
Book a librarian’. Using this service, students and researchers can reserve time 
with a librarian or a subject expert to resolve queries related to finding research 
sources or referencing. Using Holobib, students can remotely and instantly con-
nect with an appropriate member of the library staff or librarian using telepres-
ence technology or holograms. With emerging forms of telepresence and freely 
available video conferencing features built into most social media and messag-
ing platforms, this concept seemed possible and mundane (besides the use of 
holograms). However, the mundane nature of this concept created an interest-
ing contrast with the other concepts, both in terms of its implications and the 
larger world it hinted towards. While Hublib re-imagined and fundamentally 
re-configured practices, position, and identity of librarians using AI-enhanced 
technologies and infrastructure, Holobib represented a small scale and therefore 
more concrete future, working with a specific technology and its implications 
on the everyday practices and routines of both the librarians and students and 
researchers. An important concern was related to the instant yet often disrup-
tive nature of communications mediated by digital technologies. Existing ‘Ask 
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a librarian’ services separate users and librarians in space and time and are 
therefore asynchronous. For instance, the request form that users need to fill to 
reserve time with a librarian mentions, “[w]e will answer you as soon as possible 
and at the latest within two working days”36. In contrast, telepresence technol-
ogies might create expectations and the pressure of immediate availability and 
response. In such a case, librarians might need to create workarounds such as 
maintaining office hours that the system might need to account for. Considering 
expectations of immediacy with such a service, limited availability and delays 
could also adversely affect students experience and satisfaction with the library. 
In addition, telepresence systems would change the context of support from 
the library to where the users are, which could affect the nature of interaction 
between librarians and students and researchers. Would librarians then restrict 
their responses to research related queries only or get involved in the user’s sur-
roundings as well? An example mentioned by the participants was, “if they are 
burning their rice and potatoes, do you help them with that? Do you tell them 
how to boil potatoes?”. Students and researchers might also request this service 
if they are feeling nervous or need to talk to someone (something that librarians 
are not necessarily equipped to respond to). 

While these issues are quite different from those raised by Hublib, a common 
thread between them is related to the effects of taking librarians out of the 
context of a library and the experience and image of a library without (or in 
this case, remotely present) librarians? These concepts highlight how similar 
thematic concerns can be probed through design at different scales, resulting 
in diverse possibilities and problematics related to possible futures. While the 
issues and effects surfaced by Holobib were more concrete and related to cur-
rent practices of librarians and library staff, Hublib attempted to strategically 
reframe the library itself and presented concerns related to the library’s identity 
in the future. 

In the subsequent design exercises, I adapted a tool for generating future 
scenarios called ‘the thing from the future’, which is a ‘forced association’ brain-
storming technique (Cross, 1997) that uses a deck of cards for “describing, tell-
ing stories about, and sketching or physically prototyping artefacts that could 
exist in alternative futures” (Candy, 2018)(my emphasis). The original card deck 
consists of four sets of cards; Arc presents a timeframe and type of future37 
being explored, Terrain is the context/activity in which the artefact is situated 
and used, Object, presents the future thing being designed, and Mood reflects 
the experience of using that thing. Participants pick out a single card from each 
set and put them together to create a collective prompt for generating design 
ideas and future scenarios. The tool seemed interesting to me for forthcoming 
design exercises because it juxtaposed large scale generic future arcs (Dator, 
2009) and imagined extrapolations of particular personal experiences (mood) 
with existing things. Put differently, I felt the tool took a bottom-up approach to 
generating future scenarios, starting from the things themselves and grounding 
them in people’s experiences and practices. In contrast, the earlier exploration 

36 See http://bit.ly/asklibrarianuio
37 See Dator’s four generic futures framework (Dator, 2009)
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took a top-down approach using trends, technologies, and instances as a point 
of departure to explore new and different things that could exist at the library, 
such as brain implants and holograms/telepresence devices. While this approach 
resulted in interesting scenarios and critical reflection, I felt a combination of 
both approaches could result in richer scenarios and images of the future by 
exploring, combining, and contrasting existing things and how they change, 
with new developments. The importance of exploring futures in the form of 
‘accretive’ things and practices, both old and new, is also emphasised by Foster, 
who suggests –

Humans are covetous, sentimental and resourceful; they cling to things. 
When we render the future as a unique visual singularity, we remove 
from it any contemporary hooks. When designing a new screwdriver, 
it’s important to remember that it will probably sit in a toolbox filled 
with other tools, perhaps inherited from a previous generation. In 
order to communicate our vision, it may be helpful to incorporate the 
existing designed space in parallel with the new. (Foster, 2013)

The collective Extrapolation Factory (https://extrapolationfactory.com/) refers 
to this approach of exploring and situating the new with the existing as design-
ing a ‘time-slice’, where “an assortment of objects blurs chronology to surreal 
effect” (Montgomery & Woebken, 2016). 

Figure 41 The thing from the future (Frilux Fram edition).
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Using the initial discussions around the instance database as a guide, I adapted 
the original card set, which is quite general in its framing and scope, to one that 
is more contextually grounded and specific to the library. Since we were primar-
ily interested in near-future (positive or negative) growth and transformation 
arcs, based on either a continuation or a significant break from existing trends, 
I changed the Arc cards to a set of ‘prompts’ that identified the (technological/
infrastructural/strategic) development or change that may lead to the creation/
evolution of the thing (see Figure 41). Next, I identified particular contexts 
(situation/place/thematic setting) in which this change and the thing could 
be explored from our discussions. This was similar in principle to the terrain 
cards, which I renamed to ‘context’ for the sake of clarity and understandability. 
I left the object/thing cards blank to be filled by the participants themselves and 
make it specific to the things they had (positively/negatively) experienced. I felt 
the mood cards, being subjective, personal, and experiential in nature, applied 
equally well to the library as well. So, I retained the mood cards and added a 
Norwegian translation to them, since their meaning was open to subjective 
interpretation and could often be ambiguous to non-native speakers. The cards 
could collectively be framed as a design prompt – 

ADD Prompt TO Thing & PUT IN Context FOR Mood 

This framing was largely indicative and was intended to help me explain and 
the participants think through the collective prompts generated by putting the 
cards together. Over the course of two workshops, we explored seven sets of 
prompts that resulted in about thirty (diverse and different) scenarios. As ideas 
were presented in the workshop, different issues were discussed relating to the 
strategic, cultural, and moral implications of how particular things, from phys-
ical artefacts like tables and books to services and partnerships, would evolve 
and change (or not) in the future. 

Like in Neural, privacy emerged as an important theme during our discus-
sions. While initially, we considered privacy instrumentally in terms of data 
that should or should not be tracked, and possible controls that could allow 
users to disable or delete the captured data, in subsequent discussions, pri-
vacy was considered together with the library’s strategic and moral values. For 
instance, students, researchers, and citizens in general, need to be able to trust 
the library as a source of accessing, navigating, and understanding rigorous, 
relevant, and authentic information, at a time when scientific research and 
expertise is increasingly called into question and mixed with fake information 
and pseudoscience. 

In addition, libraries are also identified as a third place38 (Harris, 2007; 
Slatter & Howard, 2013), separate from the home and the university/work, 
where people can feel welcome, and come to learn, relax, and meet new people. 

38 Third places are places outside of work or home that people visit for leisure or socializing. 
Kim writes, “[t]hird places nourish relationships and a diversity of human contact. As 
informal gathering places, they provide opportunities for serendipity, companionship, and 
relaxation, thus enriching public life and democracy.” (Kim, 2016)
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An academic library, in particular, caters to students and researchers who might 
still be developing their sense of self and identity, discovering their interests, 
and the ability to think critically. Therefore, it needs to offer a calm, safe, and 
considerate environment, free from judgement, or hidden, and potentially 
exploitative agendas. These values play a strategic role in defining the library’s 
identity and role within a university as well. One of the participants reflected 
on the dangers of hinging the library’s strategic role purely on its functions, and 
asked –

Why couldn’t some company offer the same thing (affordable access to a 
space for students and events) in a more efficient way and make libraries 
obsolete? 

From a functional perspective, libraries offer a physical space with physical and 
digital resources like research papers, books, printers, and computer consoles, 
that can be offered by other organisations, but with a different intent, such as 
for generating ad revenue. Another participant suggested – 

There are lots of reasons people say they come to the library; because they 
like working here, where they feel the knowledge, they feel the books, 
they feel the other people working, and they can quickly get the help they 
need. And sometimes they [students and researchers] identify with a 
particular library, like this is my library. Like at the medical library they 
want it completely calm. At the science library there’s things and noise 
going on all the time and librarians laughing. And here [at the human-
ities library] you have more like the crowd, the mumbling background. 

Therefore, besides exploring new functions and services that the library could 
provide using smart technology, the discussions also reflected on the implica-
tions of such services and the data it required, on the library’s identity, values, 
and strategic role within the university and the larger European community 
of academic libraries. Privacy then, was not just related to restricting access to 
data but was framed in the context of treating people with care, respect, and 
compassion through human connections and support, and (enabling greater 
autonomy) by helping them understand and critically reflect on the informa-
tion they encounter and their rights. For instance, while discussing an idea for 
an automated support service that used emotion tracking in the library space 
to trigger notifications for librarians regarding who and what kind of support a 
student or researcher needed, participants reflected –

[A]: How would they [students and researchers] feel being analysed? 
Probably that you don’t have any friends here [at the library] anymore.

[B]: It’s one thing to have information but I mean if your personal 
feelings are suddenly public, in a way, it would be quite scary… 

[C]: Earlier, when you had a small library with one librarian and maybe 
a hundred people, you knew your people, you knew the people using 
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the library. You knew if they were having a bad day or what they need. 
So, by becoming bigger and bigger and combining libraries we have lost 
that personal touch, and not all the users get the same good service. So, 
this may ensure all users get observed and get help, but I don’t know 
if they [students and researchers] feel that they are taken care of. 

Concept Development

Using the participant responses, my notes, and video recordings, I collected the 
(close to forty) design concepts and scenarios that had been generated in the 
design exercises. These concepts represented diverse and often divergent values, 
concerns, and strategic directions for the possible futures of the digital library. 
For instance, while a set of scenarios imagined the library as a privacy cham-
pion, creating tools and visualisations that help people understand their rights 
with regards to personal data and where it might be getting shared, another set 
of scenarios suggested tracking and using personal data to personalise library 
services and adapt spaces and workstations automatically based on user’s pref-
erences and history. I started mapping the concepts and scenarios to synthesise 
and concretely express the values and concerns implicit within them in the form 
of design artefacts. As a part of this process, we collectively created a map that 
situated these concepts within the larger service ecosystem of the library. By 
situating the design concepts with existing services, I wanted to create a concep-
tual ‘time-slice’ and emphasise the accretive nature of systems and services in an 
organisation as well. I developed this service ecosystem map further into a con-
cept map that identified relational flows between the different proposed design 
concepts and the services at the library (see Figure 42). I presented interim 
versions of the concept map to the team for their feedback and to situate the 
concepts within the library’s service ecosystem. 

I also used a 2x2 scenario matrix (Schwartz & Ogilvy, 1997) to thematically 
cluster and organise the scenarios along two critical uncertainties. Critical uncer-
tainties are the most important factors (social/technological/ economic/ecolog-
ical/political39) that affect the organisation’s or product/service’s futures. 

39 See also STEEP analysis, (Montgomery & Woebken, 2016)
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Figure 42 Concept map highlighting themes from the design concepts discussed during the workshops. 

For instance, the popular adoption of smartphones and mobile internet 
changed user expectations and preferences with regard to the library, creating 
an uncertainty relating to its traditional mission of knowledge archival and 
infrastructure access (“NMC Horizon Report > 2014 Library Edition,” n.d.). I 
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used recordings of the earlier discussions and the design concepts as a basis for 
identifying common themes that could potentially act as critical uncertainties. 
In retrospect, given more time, this process could have been more participa-
tive and could have even engaged the whole department. Since the focal issue 
that we were concerned with was the futures of the smart digital library, the 
uncertainties identified were the perceived core value and use of smart technol-
ogies in the digital services and physical spaces and the changes in the strategic 
value and mission of the library. So, one of the axes contrasted the archival and 
dissemination of knowledge with knowledge creation and sensemaking as the 
library’s core value and mission. The other axis reflected smart technology’s cen-
tral value to the library and positioned automation at one end and augmented 
decision making on the other. I mapped the identified uncertainties against 
each other and onto a four-square matrix and placed the different design con-
cepts and future scenarios in it. Like in the case of Hublib and Holobib, while the 
concepts seemed quite different from one another, this process helped identify 
the thematic concerns they shared. Placing the concepts on the matrix high-
lighted the variations in the use of smart technologies but also highlighted the 
possible direction of shift in the library’s mission towards knowledge creation 
and sensemaking (Figure 43). 
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Figure 43 Scenario Matrix.

While the design process moved through stages of divergence (with the explor-
atory design exercises and instances) and convergence (with the process of syn-
thesis and the development of the system map and scenario matrix), broadly 
speaking, it was still concerned with the conceptual and the abstract. Candy 
refers to this as ‘the breadth dimension’ of scenarios, and contrasts it with the 
notion of depth in scenarios, stating –

I mean breadth to refer to the range or variety of scenarios - different 
images, narratives and theories of the future -- for any given domain 
and time that are available to our imaginations. Breadth concerns 
the difference between considering a singular ‘future’ and examining 
‘futures’ in the plural. Depth deals with engagement with the speci-
ficity, details and textures of one or more scenarios, particularly the 
emotional or internal (experiential) aspects. Breadth is a property held 
to a greater or lesser extent by multiple scenarios, as a set, which can 
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be increased even using traditional media such as textual narrative or 
statistics, simply by dealing with a wider array of scenarios. Depth is a 
property of any particular scenario, or more accurately, of the specific 
experience or interaction with it on the part of an individual or group. 

To experientially explore the critical uncertainties in depth, through the partic-
ipants’ specific reflective experiences and probable (even if imaginary) forms 
of use, I consolidated the scenarios into five design concepts based on the the-
matic overlaps and conceptual similarities. Each concept represented a different 
system/service/partnership that involved the digital library. I designed different 
artefacts such as tangible objects, posters, webpages, system architecture, and 
a visual language that allowed each concept to be expressed uniquely, while still 
retain hints of connections with the library as a whole. The artefacts also serve 
as narrative hints, “that allude to the existence of a larger system” (Montgomery 
& Woebken, 2016), such as partnerships and networks of stakeholders that the 
library is situated within, through details embedded in their design. All the con-
cepts were expressed through material elements such as website mock-ups and 
posters with a fairly high degree of finish to suspend disbelief and invite reflec-
tions related to their plausibility and their implications on the identity and core 
value of both the library and librarians. 

Outcomes

The concepts are briefly described below –

SagaAI is the conceptual and systemic link between all the concepts and was 
designed both as an open source machine learning framework and software as 
a service (SaaS)40 offering intended to complement the cloud-based library ser-
vice infrastructure in use at Norwegian academic libraries (see Figure 44). It 
has a modular and layered software architecture that contains learning models, 
services, and application modules that are specifically tailored towards the 
structured and unstructured data generated, managed, and analysed by aca-
demic libraries. Libraries can choose to implement the pre-packaged high-level 
application or service modules directly or learning models and machine learning 
interfaces can be combined to create new modules that can also be distributed 
as addons later on. Such an architecture allows the framework to be adapted and 
deployed in different ways, based on the specific needs and strategy a library. 
The artefacts designed to express SagaAI contained both general/conceptual and 
particular/concrete elements, in the form of organisational partnerships and 
open source contribution and knowledge distribution models, and implementa-
tion scenarios and system architecture diagrams respectively. I designed a web-
site mock-up for SagaAI, that describes its value propositions and showcases its 
architecture along with highlighting potential technology and strategic partner-
ships that could help initiate and maintain such a project. The Research Council 

40 Software as a Service (SaaS) refers to software that is made accessible on-demand, usually 
through an online subscription. See also (“Software as a service,” 2019; “What is SaaS?,” n.d.). 
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of Norway provided the initial support needed for conceiving and implementing 
the framework, while it is maintained by a larger (fictional) consortium of uni-
versities in the Nordic region, called the Nordic Consortium for Open Science41 
and the public agency that provides and maintains systems for education and 
research in Norway (including library systems), BIBSYS (http://www.bibsys.no/
en/). While the library is not solely responsible for developing and maintain-
ing the framework, it affects SagaAI’s development by participating in NCOS 
and BIBSYS. The library locally adapts, deploys, and subsequently contributes 
addons to the framework as well, based on its own values and vision of improv-
ing the understanding and accessibility of information and knowledge. 

In addition, using the scenario matrix and the proposed design concepts, I 
created three potential deployment scenarios for SagaAI that reflect different 
values and strategic priorities. The first scenario used SagaAI to facilitate ‘sug-
gestive interactions using non-identifiable data’. In this scenario, the analytics 
and metadata mining service modules would be used to identify and predict 
patterns within collected data at a general and aggregate level that would be 
dissociated with people’s identities, such as resource usage and access, keyword 
searches, contributed metadata, and topical discussions. These patterns could 
then be used to surface common themes and topics of interest within differ-
ent user groups, generate resource summaries and update metadata, and pres-
ent reports and recommendations about resource use and potential problem 
areas such as shortage of spaces, access and breakdown of particular forms of 
infrastructure like printing services, temporarily (or systemically) overloaded 
support services and so on. In contrast, another scenario deployed the frame-
work to facilitate greater ambient awareness42 and automation in the library’s 
services and physical spaces. This case would use bio-sensing technologies such 
as infrared cameras and near-field communication (NFC) to auto identify users 
and personalise content recommendations, event suggestions, and workspaces 
based on their usage patterns, ongoing research, emotions, and history. It could 
also connect them with relevant research, researchers, events, and automated 
learning spaces, such as short courses or theoretical discussions, depending on 
their research requirements and needs. Ambient awareness within the spaces 
and services of the library would significantly reduce the need for personal con-
tact with librarians such as support requests and resource related questions. 
Consequently, this scenario circles back to a participant question from the first 
workshop, “What happens to a library with no (need for) librarians?”. Finally, the 
third scenario presents a case of user-initiated personalisation. Users could 
use library services without authentication and could selectively choose to per-
sonalise certain services or workspaces using a fingerprint-based NFC enabled 
smart card and sharing their data on demand. Upon authentication, they could 
receive relevant content and event suggestions that would be limited in scope 
and relevance depending on how often users elects to remain authenticated 

41 Vicente-Saez & Martinez-Fuentes define open science as a “transparent and accessible knowl-
edge that is shared and developed through collaborative networks.” (Vicente-Saez & Martinez-
Fuentes, 2018). See also (“Open science,” 2019; “Open Science - Research and Innovation 
- European Commission,” n.d.; “Open science - The Research Council of Norway,” n.d.)

42 See (Selinger, 2015; Thompson, 2008)
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and consequently the historical data available about them (see Figure 45 and 
Figure 46).

To be sure, these scenarios are not mutually exclusive and were simplified 
snapshots intended to represent how particular values could result in specific 
configurations of technological systems and frameworks. Actual deployments 
of such systems would need to consider values embodied by systems at both 
aggregate and individual levels, often at the level of interface interactions. Such 
deployments would also need to negotiate and balance ethical concerns with 
strategic values and business and technological constraints.
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Figure 48 Posters advertising Open Access and Fritt. 

Fritt is an open access digital publication service offered by the library that incor-
porates SagaAI services to offer new forms of data presentation, archival, and 
meta-data based social connections between researchers, editors, and authors 
(see Figure 47). Besides being an open access publication and archival service, 
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Fritt is a platform that supports new and more dynamic forms of knowledge 
by aiding different phases of the research and publication lifecycle. It acts like 
a researcher’s/student’s personal or shared notebook, while also enabling them 
to get critique from other researchers in the university and helps frame and 
re-structure ideas into a publication ready shape and form. It also uses recom-
mendations from researchers and/or SagaAI to recommend articles at an early 
draft stage to relevant editors. The articles and published journals on Fritt are 
also dynamic and evolve along with the research, in the form of supplemen-
tary articles, books, and visualisations highlighting the change in the research. 
Students and researchers can also contribute open access resource summaries 
from their own disciplinary point of view, that is then managed and consolidated 
by SagaAI. This is intended to help research move beyond disciplinary boundaries 
as these summaries could be contributed by researchers and students who are 
working across disciplines and can therefore incorporate a wide range of disci-
plinary perspectives. Fritt continues to align with the Public Knowledge Project’s 
(https://pkp.sfu.ca/) policies on open access and their (fictional) policies con-
cerning AI-assisted open and continuous reviews for dynamic publications. Fritt 
was an existing open access digital publication service that is offered and main-
tained by the university library. So, rather than create a new publication service, 
I chose to re-imagine this service using the scenarios from the design exercises. 
Reimagining an existing service created a direct contrast and tension between 
the present and the possible future. In addition, blending the fictional with the 
real was intended to defamiliarize the existing (and familiar) while grounding the 
fictional in a believable reality (Bell, Blythe, & Sengers, 2005). 

From a strategic and technological standpoint, the transformation of Fritt 
resembles the transition of single purpose products into platforms and ‘system 
of systems’, that are connected systems that work together to present complex 
and new functionality that cannot be delivered by a single system in isolation 
(Porter & Heppelmann, 2014). Fritt can currently be seen as a publication and 
content management system, but this concept views it as a system that inte-
grates different systems such as research metadata management, publication 
management, data repositories, and links it with AI based sensemaking and 
interpretation layer delivered through SagaAI. It is, however, important to note 
that these changes largely concern the library and its systems since from the stu-
dent/researcher’s perspective, Fritt would continue to appear as a single service. 

Besides the technological and feature related changes, another change I 
expressed in the design was to situate Fritt in a partnership between NCOS (fic-
tional) and BIBSYS (real). This was important in re-framing Fritt from an insti-
tute specific system to a platform that concerned new and open forms knowledge 
production, archival, and dissemination in general. The platform would continue 
to have a contextually specific deployment, in terms of the extent of automation 
built into it, while still sharing knowledge, information, and metadata in open 
and accessible ways. I also created two posters that rebrand open access from a 
subject of academic discussions to a paradigm that reflects inclusive, accessible, 
and diverse form of knowledge, values, and practices. In addition, these post-
ers position situate Fritt as a platform that concretely manifests these values. 
These posters also highlight the importance of reaching out to students and 
researchers and communicating these values and the value propositions of the 
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Fritt platform, since they often interact with the library in indirect ways (such 
as through the online resources the library makes available) and may not always 
visit its webpages. 
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Figure 51 Posters advertising the Oslo Inventathon.

Bibcast is a podcast network co-created by the library in partnership with stu-
dent organisations and regional and national broadcasting organisations (see 
Figure 49). It is a part of communication and outreach services involving the 
digital library as a partner. The library acts like a platform in this case, to sur-
face popular cultural, social, and scientific debates, both through public events 
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and disseminating the discussions in the form of a selection of podcasts with 
the help of public broadcasting organisations. I designed a website for the 
Bibcast network that showcased different podcasts, recent episodes, and the 
partnerships it involved. For instance, ‘What Science?’ is a podcast that crit-
ically discussed scientific research and separated science from pseudoscience. 
In addition, the network helps people (re-)discover library archives, presents 
‘behind-the-scenes’ views on the often-messy nature of research, and other ini-
tiatives that the library is involved in. 

Bibcast is intended to hint towards a future where the library takes an active 
role in sensemaking debates in society through cultural and strategic partner-
ships with other organisations with similar goals. The library already hosts 
public events with authors and researchers on areas of topical relevance as a part 
of its communication and outreach services. This service broadened the scope 
and reach of the discussions and attempted to connect it with a larger audience. 
It proposed that relevant topics for discussion in the university and in popular 
media could be surfaced through a combination of librarian-led analysis and 
SagaAI modules for text and data mining. For instance, popular discussions and 
patterns within the use of research data in Fritt and other library services could 
be analysed to surface popular areas and debates. Librarians could also invite 
researchers and students to contribute opinions and research results on specific 
topics. This would also help Fritt become a channel for ongoing discussion and 
debate rather than being limited to archival and dissemination. 

#knowyourdata is a popular social media campaign and service offered by the 
library that visualises a user’s data footprint by taking snapshots of the data 
streaming from their devices over a period of time and analysing with whom the 
data is (and could potentially be) shared (see Figure 50). In addition, it informs 
them about their rights with regards to this data and how they could use strate-
gies such as obfuscation (Brunton & Nissenbaum, 2016) to keep their data pri-
vate. The service is offered as a part of the Saga app and the Ask a librarian ser-
vices available at the library. It would also be gradually integrated into all of the 
library’s own services, allowing users to understand and optionally restrict the 
different forms of (user-specific and aggregate) data the library collects about 
them. Website mock-ups for SagaAI, Fritt, and Bibcast feature a link to know 
your data to highlight this ongoing integration. I created an Instagram post and 
a poster to visualise the social media campaign for the service. Along with this 
service, the physical library also offers individual and group dis-connect rooms 
with no network access where students and researchers could have ‘brain time’ 
instead of device time.

Finally, the Oslo Inventathon is an innovation festival that is hosted and con-
ducted by the library in collaboration with business incubators. This concept 
hints towards a future where the library acts as a strategic and entrepreneurial 
partner for students and researchers (see Figure 51). Currently, libraries world-
wide are incorporating spaces, know-how, and infrastructure, in the form of 
makerspaces and fab-labs, that facilitate learning, along with the development, 
and realisation of innovative ideas at low cost and scale (Britton, n.d.; Slatter 
& Howard, 2013). As an extension of this development, in an academic con-
text, the library could act like a bridge between students and researchers and 
local and regional business incubators. The inventathon would be an open event 
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where ideas at different stages of development could be presented for critique 
and advice on possible next steps and possibly, offers for incubation. In addi-
tion, the library would also provide continuous innovation support that would 
be offered as a part of the ‘Ask a librarian’ service. 

Exhibit and Workshops

The artefacts were presented in an open exhibit, intended for students and 
researchers from my department, and two workshops with the project team and 
one of the professors from my research group. The exhibit and the workshops 
were held in the same space with a similar layout (see Figure 19). The concepts 
were arranged on four separate tables and the process and the tools used in 
the workshops and design exercises were presented on an additional table. 
While all the concepts generally represented a shift towards knowledge creation 
and sensemaking as the library’s core mission, each concept table represented 
a specific kind of change in the library – Technology (SagaAI and deployment 
scenarios), Knowledge (Fritt and Open Access), Culture (#knowyourdata and 
Bibcast), Entrepreneurship (Oslo Inventathon). The process and the tools used 
in the workshops and design exercises were presented on an additional table. 
During the exhibit, I briefly presented the intent of the project in addition to an 
overview of the concepts and the process followed. Fifteen people attended the 
exhibit. Attendees could explore each concept independently and offer written 
or oral feedback. 

Themes that emerged from the feedback and discussions ranged from 
reflections related to the changing role of the library and its position within 
the university and the inherent challenges in such a transition to the moral-
ity embodied within technological systems. Commenting on the dynamic and 
potentially strategic relation between the university and the library in the 
future, a researcher said – 

I also wondered, “What’s the university [in this future]?” Because 
library is, for me, a sharing hub of knowledge for the new university, 
but the university is changing. And university is changing very much 
in the direction of collaboration with industry. It’s more university 
level academia and library reaching out, which is a new university-wide 
strategy, to be more open to businesses and industry, and so, this 
would be a library where you’re fulfilling this strategic plan for the uni-
versity, by creating applied and more dynamic kinds of knowledge. 

Even though this comment could be seen as reflective of the general shift 
towards knowledge creation and sensemaking in the library’s core mission, 
it also highlights the changing expectations from knowledge at the university 
and society in general, especially as the university attempts to move closer to 
practice without losing the rigour of academic research. Many researchers also 
observed that in the light of fake news and predatory journals and conferences, 
the library’s original mission of facilitating access to reliable forms of knowledge 
was also more important than ever. Therefore, a more appropriate way to frame 
the change in the library’s mission could be a broadened focus on knowledge 
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creation, access, and sensemaking rather than a shift from one aspect (access) 
to the other (creation and sensemaking). 

Others highlighted the viability and problematics linked with strategic part-
nerships such as those suggested by the design concepts. For instance, ‘Startup 
Lab’, an existing local incubator for technology startups, was presented as a 
partner organisation for the Oslo Inventathon. A researcher working with inno-
vation and entrepreneurship wrote –

What does Startup Lab think about partnering with the library? 
What are their values and strategies and how do (or don’t) they 
align with the library’s values? I think exploring the tensions 
of partnerships could be a next step for the process, to con-
verge from all of these futures to preferable and viable ones.   

Concerns and reflections related to the (often implicit) morality of technological 
systems were also shared. A researcher wrote –

Something that came to my mind is the morality of systems/technolo-
gies. In the case where the library gets to know your preferences and then 
suggests literature tailored to them, the library gets great power in terms 
of tweaking your information in specific ways. What if I keep searching 
for ‘bombs’, ‘race hygiene’, ‘Eurabia’ and other search terms that might 
indicate problematic attitudes? Will the library give me more suggestions 
on this or try and challenge me? And if the library tries to challenge me, 
this means there is a morality inherent in the system. And so, how is this 
decided? If the system will contain values, will this be addressed explicitly?

While the morality of technological systems and its relationship and poten-
tial alignment (or mis-alignment) with the library’s own values, was discussed 
during the design exercises, our points of view were largely based on our own 
subjective perceptions and experiences. Materialising strategy in the form of 
tangible artefacts and representations of systems and services, can increase its 
reach, understandability, and inclusiveness and surface unanticipated prob-
lematics and critical questions such as those posed in the comment above. 
Therefore, in addition to negotiating ‘tensions of partnerships’ and organisa-
tional values, exploring and negotiating the potential moral values of techno-
logical systems, organisations, and their users, and how they co-articulate one 
another, could also be a potential next step in the process of exploring possible 
strategic futures. 

In the workshops, I presented each concept individually, before inviting 
the participants to explore it on their own. This was followed by an informal 
discussion about their reflections relating to the relevance and implications of 
the concepts. Since the workshop involved both members of the library staff 
and leadership and a member of the university faculty, the discussions in the 
workshop touched upon a wide and diverse array of issues and themes. Finally, 
I asked the participants to individually fill out a short qualitative questionnaire, 
based on their reflections and the discussion. The questionnaire consisted of 
three questions –
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1. What would you change about this service? OR: If you think this scenario 
should not become real, why not? 

2. How would this service affect the library (positively/negatively)?
3. Who would benefit most from this service and how? 

The intent of the workshop was to present plausible variations of what the 
digital library could transition into through the use of smart technology and 
different forms of strategic partnerships, to surface concerns and reflections 
on the identity and core value of both the library and librarians. Consequently, 
the discussions focused on why the participants thought certain concepts were 
important/relevant (even if implausible) and how they affected the library both 
strategically (in terms of its values, vision, and identity) and culturally (in terms 
of everyday work practices and competence). The discussions ranged from the 
implications of specific concepts for students, researchers and the role, prac-
tices, and competence required of librarians to the wider strategic value and 
identity of the library within the university and beyond. 

Some of the participants wondered if the integration of SagaAI would trans-
form the library into an organisation concerned with technology over knowl-
edge, eroding the diverse forms of subject matter expertise that librarians have 
and replacing it with digital systems that value artificial/machine sensemaking 
over human creativity and synthesis. A participant said –

But negatively maybe, this changes too much, the needs for com-
petence in the libraries and we end up being technicians more than 
knowledge people. Maybe, we would lose the knowledge people 
working in here, and just end up having people managing spaces 
and shelves or whatever. Do people want that? Do we want that? 

This shift towards technology development is also being seen in other business 
sectors such as banks and hotels (Bygstad & Iden, 2017; Gurbaxani, 2016), as 
smart technologies become embedded within organisations’ core functions and 
systems. This is in contrast to older IT systems which were largely positioned 
as information processing and support tools and could be considered separate 
from an organisation’s core value (Porter & Heppelmann, 2014). The strategic 
role of smart technology within an organisation should, therefore, be framed 
both in terms of its functional value and its implications on the organisation’s 
identity and culture. On the other hand, the strategic role and relevance of the 
library within the stakeholder ecosystem developing and maintaining SagaAI 
was also discussed. One of the participants pointed out –

If we are bold enough to say [the library] is sort of the hub 
for your process, experience, and knowledge, then our part-
ners might just back off. Because we are not perceived as the 
centre of the universe. I think that’s sort of negative. 
So, while SagaAI could situate the library as a ‘knowledge hub’ within the 

university, it could also have the opposite effect by alienating potential (non-li-
brary) partners because of its library-centric framing. Alternately, the role of the 
library in such partnerships could also become purely instrumental in practice, 
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if its perceived value is limited to its ability to facilitate access to infrastructure, 
spaces, and communities of researchers and students. Reflecting on the possi-
ble nature of the library’s participation in the Oslo Inventathon and Bibcast, a 
participant said –

I think that’s the point, and I’m afraid that we are doing a lot about dissem-
ination of knowledge through different channels, but we are sort of forget-
ting the value [that the library brings to the partnership]. Just beings hosts, 
that’s not enough. We supply coffee and physical or digital space and some 
technology, but otherwise, we are invisible. I’ve seen it in different contexts. 
One example is the software data carpentry workshops at the University of 
Oslo. We are an important part of that, but I also see in different presen-
tations, we are left out. And why is that? I see that well, we are just fixing 
rooms, fixing coffee. We are not doing the teaching. We are not bringing 
our knowledge to the researchers. We’re just facilitating. Yeah, and we 
have a lot to offer. I think this might be because, we’re not bold or we don’t 
think we have real value. More focus on core competence is important.

These reflections aligned with the earlier observation from the open exhibit 
that emphasised the importance of exploring how the values and strategies of 
organisations that have different goals and functions may (or may not) align (in 
the context of the Oslo Inventathon/Startup Lab). Similar concerns were also 
discussed with regards to the Oslo Inventathon by a participant –

We are changing people’s idea of what’s a library like. Of course, we 
could be stepping on people’s toes who may think that inventions 
and ideas and innovation is our field, our territory. On the other 
hand, I was thinking of the difference between Startup lab and the 
library from the perspective of the user. I feel the library is there 
for the user, while Startup Labs or the companies want to select 
some people and use their work for their own goals. Will it make 
the library too commercial? Maybe there is a difference there?

Therefore, developing strategic partnerships, framed in terms of complementary 
interests and value rather than potentially contentious and competing ones, 
would require a clear framing and articulation of the library’s role and value, 
shared by all the partners. For instance, in the case of the Oslo Inventathon, 
partnering with startup incubators or venture capital firms could make the 
library’s interests and values seem profit-oriented or too commercial and this 
misalignment could eventually damage people’s perception and image of the 
library. Or, considering the largely technological nature of SagaAI, the value 
that the library could bring to such a project and partnership would need to be 
articulated. If the library were to take an active role in contributing to the devel-
opment of SagaAI, technology development would need to become a core com-
petence of digital services, besides the deployment and maintenance of (digital 
and networked) library service systems. This shift in competence could also lead 
to a larger change in the library’s identity, from a knowledge-centric organisa-
tion to one involved with and focused on technology directly. Besides leading to 
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important concerns about the competence of librarians changing too much (see 
earlier comment), this shift also creates an overlap with the IT services depart-
ment’s function within the university. Alternately, an organisation such as the 
library could strategically frame smart technologies based on its own values, 
stakeholder networks, and competence. One of the participants suggested that 
rather than compete with other university services, the library could instead 
be involved in making the framework ‘explainable’ by highlighting how AI was 
being/could be used within services and systems in clear and understandable 
ways, rather than making it opaque and black-boxed – 

I think explainable AI adds a human touch to this technology [SagaAI]. 
You need metadata expertise and technical expertise of course, but not 
necessarily in the library. Because IT departments could hire metadata 
experts. This could be developed by people who have the development 
expertise. The library has expertise in sense-making, so it can bring in 
that human touch, that understandability, and sort of help create services 
that align with the library’s principles of being open and welcoming. 

Discussions related to Fritt immediately drew comparisons with the existing 
service that is managed and maintained by the digital services department. 
Two of the participants were directly involved in maintaining Fritt in differ-
ent capacities. One of them, comparing the concept with the current service, 
commented –

Right now, Fritt is very one-dimensional. Meaning that it’s just a publish-
ing platform, where people put up their articles; we don’t have conference 
proceedings, but of course, you can also use it for that. If you have different 
things, services, like you have AI working in the background, you have 
your blogs, or you have different kinds of data which you’re working on, 
then Saga could give you some sort of help like “okay, you can put the new 
data in such and such way” and then also help you out with formatting 
an article and getting feedback on it. So, I think it’s very different and 
definitely where we should go. Right now, we are also trying to change this 
[one-dimensionality] in Fritt by trying to make a community. We have 
just started an initiative where our master’s students can also use it, not 
only for publication, but to help and mentor other high-school students. 
Introducing them to technology or to science writing – the one we have 
now is for, I think chemistry or physics. But, it’s not only for publishing 
from the research aspect of it. So, we are doing the community part! 

The need to transition from a ‘one-dimensional’ publication channel to a com-
munity and platform, also suggests possibilities that may emerge by re-framing 
existing standalone services as parts of larger connected (smart) platforms that 
are akin to system of systems (Porter & Heppelmann, 2014). This shift from 
standalone products and services to connected platforms that are defined as 
“intermediaries that connect two or more distinct groups of users and enable 
their direct interaction”, is also known as ‘the platform economy’ (Zhu & 
Furr, 2016). In the platform economy, strategic value emerges “primarily by 
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connecting users and third parties” (ibid.). Participants suggested that Fritt, 
understood as a both an open access publication service and a platform, could 
connect students with tools and services for writing, referencing, and profes-
sional networking, to generate early interest and feedback on pre-print arti-
cles, and potentially help research spread and evolve in more open and platform 
agnostic ways. 

Figure 52 Possible backend map for Fritt created by one of the participants.

One of the participants attempted to map Fritt as a platform (see Figure 52) by 
linking it with related services such as Zenodo (https://zenodo.org/), Zotero 
(https://www.zotero.org/), and ResearchGate (https://www.researchgate.net) 
amongst others and reflected –

We are thinking right now what to do with Fritt. Are we just going to 
continue to support this low-activity system or are we going to do more, 
like are we going to start being a publisher, or is it something else? And 
this is ‘something else’. I’m thinking about this idea of platform economy, 
and if you’re thinking this is a platform? Because the researchers will still 
use other services. But they don’t have to start from scratch every time, 
they can harvest and collect their data from these sources, and then make 
them open access, and you can get outreach and get suggestions from 
community. Let’s make this! It’s both a personal blog and a place where 
you can harvest and manage your data – “This is my research, these are 
my citations. Make it more agnostic, without lock-in”. And lock-in is not 



C H A P T E R  3 :  U N F O L D  /  P R O C E S S  A N D  P R A C T I C E  /  1 9 9

just platform based, but I feel lock-in can be based on communities as 
well. So, your paper is not just locked into ‘this field’ but actually maybe 
moves into ‘that’ one as well and maybe moves into other places that it 
might be relevant. Hopefully. Right now, that job is on the researcher. 
Maybe you can get a little more curated list of people or journals that 
might help, not just by the system but there can be people behind the 
system who can be curating this and offering recommendations, about 
suggested readings or more informal book reviews or whatever. But 
yeah, offering directions in terms of how to navigate a specific field. 

Fritt, like Saga, was significantly more complex (technologically) than the ser-
vice in its existing form. Even so, as compared to the other design concepts, it 
was seen as a part of the library’s core offerings and was, therefore, discussed as 
such, with concrete ideas and reflections about the possibilities of its implemen-
tation. Further, since Fritt incorporated SagaAI services, it also enabled further 
reflection on the latter’s relevance for the library. Though participants still felt 
that the library’s role in Saga’s development and maintenance should be aligned 
with its core competence and values rather than the other way around, where it 
attempts to adopt technology development as one of its core functions. 

Fritt’s features, such as writing, formatting, and metadata curation, were 
also discussed in terms of their relevance and fit with the process of writing and 
publishing research articles. Participants discussed their thoughts on recom-
mendations made by Fritt using AI, related to possible publication venues and 
research communities –

[A – Faculty member]: I like that it’s [Fritt] also making sugges-
tions, where you can publish your work and which research commu-
nity would be interested in your work. This could maybe improve 
the citations in your work. You also have all these fake journals, or 
fake conferences that send emails and we have cases at the univer-
sity where the researchers have sent [their work] there – so, if you 
go by Fritt, you know that this is a journal that’s legitimate. 

[B – Member of library staff]: I was thinking, would the 
researchers or the people using it be afraid of AI, maybe? Feel 
that it’s doing the work that they’re supposed to do?

[A]: No! Depends. I don’t think that at all. I feel that this would be a safe 
place. In some parts [of Fritt] maybe we can keep the AI out, and we can 
keep humans in. People sort of curating, “Okay, this journal is legit, this 
one is fake or suspicious.” So, maybe it would be an easier platform for the 
scientists or researchers to trust, because we already have those lists [of 
trusted journals] – Of course we do, but where do you find them [while 
publishing]? How do you … The researcher can just click a button instead 
of having to do this extra work to find a journal that can be trusted. 

In this discussion, it can be seen how Fritt, a service developed and offered by 
the library is also considered as a ‘safe place’ and trustworthy by extension and 
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seen to implicitly embody the values that are usually associated with the library. 
It also underlines the trust that is placed in the librarians (over AI systems) and 
their ability to identify and curate legitimate and reliable sources of knowledge. 
Keeping ‘the AI out’ and ‘humans in’ can, therefore, be a possible strategy in 
some cases to improve a system’s trustworthiness and reliability.

Deliberating over all the ideas collectively, the participants reflected on the 
implications of increasing integration of smart technologies within library ser-
vices. Since the library caters to people with wide variations in technical know-
how, the ability to educate people about the use of technology and their rights 
related to technology would become increasingly important. A participant com-
mented – 

If you would meet one of the Humanities students, who don’t use their 
computers every day, they’re like, “How do I turn my computer on and 
off?” Or “How do I put my paper into ‘Duo’ [an open access research 
archive]?” I know we have been getting these questions. There’s already 
an information knowledge gap. And who’s filling this gap? Is it the 
library or is it nobody? Or is it Houston [the IT support services]? It’s 
one of those things that nobody wants to take responsibility of. We 
could take a more active role in teaching people about technology and 
how it affects them. Things like Know Your Data can be vital. We have 
been talking about the need to be able to answer different kinds of 
questions. Our knowledge on these topics of data privacy and rights 
is limited right now. But we have to be able to answer them [students 
and researchers], or at least guide them in the right direction.

Therefore, besides questions of usability or usefulness, while incorporating 
smart technology within its services and systems, the library would also need 
to contend with its implications on broader organisational values related to 
approachability, explainability, openness, and trust. The participants empha-
sised the importance of retaining the library’s ‘human touch’ (or a library with 
librarians) if it intends to continue to be a safe and inclusive space for everyone. 

Finally, considering the concepts in terms of their reach, stakeholder part-
nerships, and people’s engagement and interaction, highlighted the different 
scales that they seemed to reflect and its implications on the identity and form 
of the library itself. One of the participants reflected – 

Although I see that, this [Bibcast] can promote what’s happening at univer-
sity to the whole town, but somehow, I feel that this is mostly engaging me 
in thinking how things work, or in this case [pointing to #knowyourdata], 
my data. It’s personal. Me. So, I think that this is an interesting contrast – 
global [SagaAI], local [Fritt, Inventathon], me [Bibcast, Knowyourdata]. 

This comment underlines how, as the library’s services transition into plat-
forms or system of systems (like Fritt), so does the library – being simultane-
ously situated in entangled networks of individual relations with students and 
researchers, in local partnerships with other libraries and organisations, and 
situated within larger (possibly global) consortia such as the Nordic Consortium 
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for Open Science (NCOS). These changes in the form of the library became the 
basis for a longer discussion that explored the underlying question of ‘what is a 
library in 2025?’ –

[A]: Can we even call it a library anymore? I mean because 
we have so much technology. Services, partnerships... I mean 
it seems like it’s become much more than a library. 

[B]: A bank is still called a bank, even though it has changed a lot in 
200 years. I think it’s just up to us to change the concept of ‘library’. 
Because we tried it like 10 years ago. Everybody tried to call it 
‘Learning Center’ and it really didn’t work, so it ended up becoming 
a long ‘Library and Learning Center’, which … what’s that? So, it’s 
better to just stick with the brand. Because it’s a strong brand that 
people trust: Library. But it’s still knowledge. It’s still knowledge, 
just in different kind of way. More ways. But, of course, we have to 
change. I hope I still have an office. I hope I still have my space. 

[C]: There has been a massive push towards developing the library as this 
‘kulturhus’ [culture house], disseminating culture and literature. We’ve been 
really successful with this, the Science Library and now the Humanities 
and Social Science Library. And I think that’s important, making these 
‘commons’. But when it comes to the library and knowledge, I’m not sure 
what to think. It could go in different ways. It could sort of lose hold on 
knowledge and being reduced to sort of the physical space and books 
and some digital collections that are maybe not even that relevant. And 
the publishers and the researchers are more direct customers, or work 
in collaboration, so we are no longer the touch point. Right now, we are 
probably not the touch point as well, we’re just making the touchpoint 
easily accessible. We are not visible in that sense and we could just lose 
relevance… so that’s one scenario. Another is where we become almost 
a technology company… but where is the library in that? And there’s a 
middle scenario that we are not able to keep up with technology, but we 
manage to take this role of helping develop confidence in using technol-
ogy, through things like Know your data, and in shaping ideas, and as 
instructors, or information specialists. We are the information specialists 
and could be an important part of the research process and teaching, 
study process. See, and that’s sort of adding value. So, I think ‘translator’ 
is a good word. To translate subject matter expertise and technology 
expertise for researchers and their projects. Not coming in when a project 
has got funding, and then they need some library services. But having a 
role to play in the build-up phase – shaping ideas and shaping projects. 

The library can be (and often is) defined in relation to knowledge. Consequently, 
changing notions of what constitutes knowledge and where and how it can be 
created and accessed, have also affected the identity and definition of a library, 
making it more unstable and dynamic (resulting in alternate labels such as 
‘Learning Center’). Attempting to frame and define the library in stable and 
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static terms, such as facilitating access to knowledge and infrastructure, would, 
at best, be limiting and at worst, could result in libraries losing their relevance 
and becoming obsolete. Seen differently, the unstable notion of knowledge pres-
ents new opportunities for the library to reframe its role and relevance within 
the university and society in general, such as a privacy champion and/or a transla-
tor of knowledge. Evolving definitions of the library could be articulated through 
design that enables continual critical and reflective engagement with ideas of 
what a library is and what it could/ought to be. 

Reflection

In this phase, material-oriented and dematerialised design concerns became 
increasingly entangled with one another, as the program transitioned to the 
exploration of the strategic and moral implications of the conjoined transfor-
mation of technological potential and translation of dark matter into conceptual 
expressions of smart technologies, and their mediating effects on practices, 
experience, and culture. As a result, the notion of designing across different 
scales became central in this phase of the program. I had encountered the 
notion of the evolving scale of design concerns, processes, and outcomes earlier 
in Buchanan’s articulation of potential forms of designerly engagement with 
wicked problems (Buchanan, 1992) and later in his framing of the four orders 
of design (Buchanan, 2001). However, from my work with LibraryUX, and later 
the Frilux project, I could see that rather than shifting the nature of designs 
and designing from one scale to another, for strategic outcomes to translate to 
action, they need to oscillate across different scales (or orders of design) and 
entangle an assemblage of both individual and organizational values and per-
spectives. While initially I worked at the scale of practices and mindsets, the 
design approach could only become situated and self-sustaining by working 
across the spectrum of the particular material artefacts and general practices and 
mindsets. So, my work in this phase involved the creation of frames and design 
proposals across different scales (Hunt, 2014a); from imagining a breadth of 
ideas and future scenarios to expressing and exploring a few of them in depth, 
from the personal to the domestic and the urban, from the individual to the 
organizational and/or social, from mapping service ecosystems to designing 
specific interactions and touchpoints with particular services, from imagining 
strategic partnerships and connected systems to particular strategies and roles 
adopted by the library in these partnerships and systems.

From a materials perspective, the artefacts designed in both projects built on 
an understanding of technological mediation by smart technologies and their 
materiality (as a material for design) to express matters of concern – the impli-
cations of the morality and materiality of smart technology on strategic and 
human values, practices, and experience. The outcomes from both projects did 
not merely represent pre-existing matters of concern but rather constructively 
framed and articulated them as well. Neural explored the implications of the rou-
tine presence of smart surveillance cameras in different settings and scales on 
people’s practices and perceptions, whereas Fram both represented and surfaced 
concerns that emerge from critically and reflectively exploring the changing role 
of the library within the university and society in general. At the same time, from 
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a post-thing centred perspective, the Fram project also presents an example of a 
dialogic process that strategically and discursively explored a breadth of futures 
and resulted in a set of tangible artefacts that probe the mutually articulating 
relation between dark matter and smart technologies in depth. 

Compared to Fram, Neural was largely a short, self-driven, and explor-
atory project. The final outcome from the project was not entirely successful 
in expressing the intent and themes in a clear and engaging manner. My inex-
perience with journalistic writing resulted in the text becoming overly verbose 
and expository and lacking a clear narrative thread. It is still an important part 
of the process and unfolding of the program, due to the thematic directions 
explored in it and its role in deepening my conceptual and practical understand-
ing of futures-centric design approaches and consequently shaping Fram’s pro-
cess and practice.

The Fram project critically engaged with the increasingly transient role of the 
library – from preserving and facilitating access to knowledge to actively affect-
ing the creation and understanding of knowledge and culture. Re-framing the 
preservation-creation dichotomy into a spectrum that could be probed through 
design (or a design space), helped explore concepts that entangled aspects of 
the familiar with the new and often strange and technology’s role in mediating 
this transition/change. For instance, Bibcast initially surprised both researchers 
and librarians in the exhibit and the workshops as a strange service that did not 
seem to directly fit the goals of the library. But when viewed closely, elements 
of the service (such as the listed shows) resembled the events hosted by differ-
ent department and subject libraries and the service as a whole supported the 
library’s image as a ‘kulturhus’ [culture house]. 

The scenario matrix, in particular, was a concrete example that reflected the 
preservation-creation spectrum. In futures studies and strategic foresight lit-
erature, the scenario matrix is generally created by mapping two critical uncer-
tainties onto four distinct quadrants. In contrast, expressing the matrix through 
two overlapping and transitional spectrums allowed design concepts to be sit-
uated across, rather than within any particular quadrant. For instance, the use 
of a modular architecture allows for different deployment scenarios for SagaAI 
that contrast possibilities of complete automation and ambient awareness 
with on-demand, suggestive, and user-initiated personalisation. Consequently, 
while attempting to consolidate the discussed scenarios and synthesise design 
concepts from them, I could combine and contrast concerns and possibilities 
presented by the matrix in a more nuanced manner, rather than simply placing 
the scenarios and concepts in opposition to one another. This nuanced position-
ing and understanding carried over into the final designs as well. For instance, 
the touchpoints and features incorporated within each service reflected a dif-
ferent and variable balance between automation and augmentation. The meta-
data archive and summarisation service incorporated into Fritt (as Fritt Meta) 
included automated curation and summarisation using machine learning algo-
rithms, while the writing and reviewing processes positioned these algorithms 
largely in assistive/supportive roles (or even ‘kept AI out’ entirely).

While the process was a self-contained and one-off experiment, it does high-
light the possibilities of critical reflection and change presented by a situated, 
critical, and dialogic exploration of possible futures across different scales. 
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Emphasising the importance and potential of designing across scales by engag-
ing both the particular aspects of a design situation (like systems and services) 
and the larger ecosystems and organisational culture where they are situated, 
Hunt writes –

[Designers should] [e]ngage the parts and the whole together by fram-
ing and reframing the design problem for both levels, but also, create 
shared visions of futures and speculative articulations of values in the 
parts and the whole and their implications on both design and every-
day practices and experiences. Being shared visions of futures gives a 
tangible ‘thing’ that can be worked towards or critically reflected upon 
and evolved. This might help create some directedness in terms of the 
nature of entanglement and becoming that we are collectively working 
towards by designing the parts and the whole. (Hunt, 2014a, p. 13) 
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Figure 53 (top) Tools and process used during the Fram project and images from the workshops, 
(previous page) images from the workshops and the dioramas created by participants.
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Reflections

Why is this chapter needed in this thesis? 
While Chapter 1 presented an overview of the design research program 

and a portfolio of selected experiments, it does not address the contextual and 
temporal factors that shape the particular ways in which the program unfolded 
in practice and the choice of experiments I conducted (or the particular path 
the program took through the design space). Moreover, Redström argues that 
design theoretical structures defined through program-experiment dialectics 
are themselves not stable and constant, but rather transitional, or “unfold-
ing, something acted as much as articulated, performed as much as described 
(Redström, 2017, p. 2).” Therefore, an articulation of the conceptual structures 
of transitional design theory also needs to account for its temporally and con-
textually performed practices. This is to avoid both the designs and practices of 
designing it refers to, being understood as a black art (Wolf, Rode, Sussman, & 
Kellogg, 2006), or as design from nowhere (Suchman, 2002), and to deepen the 
understanding of the program and the design space it simultaneously manifests 
and engages with in temporally and contextually situated ways – metaphorically 
akin to the second read of a product.  

Through a chronologically assembled, quasi-‘thick description’ (Geertz, 
1973), this chapter attempts to unpack and present the temporalities and con-
textualities of the program and its dialectical exchange (Redström, 2011) with 
the selected experiments included as a part of this thesis. As opposed to the 
largely factual nature of the ‘first read’ of the program (in Chapter 1), in this 
chapter, I also articulate a reflective commentary and interpretation of my prac-
tice and how and why it evolved in the ways that it did. I attempt to highlight 
not only that the programmatic frames are in a constant state of becoming, but 
also articulate the matters of becoming, i.e., matters of concern that emerge and 
are created through the practices of design (Stuedahl & Smørdal, 2015), that 
surfaced as the program contextually and temporally unfolded in practice and 
was situationally translated and materially transformed into concrete (artefac-
tual and conceptual) experiments. For instance, all the research papers I have 
written are either grounded in or relate explicitly to practice in different ways, 
but when assembled chronologically, they highlight an evolving understanding 
of the theoretical within and in relation to design practice. While at the time, I 
could not see them as such, in retrospect, these papers seem to reflect different 
tactics (Redström, 2017) used in design research to relate theory and practice – 
starting with the retrospective use of theory to reflect on design practice (with 
“Knowledge Brokers” and my initial proposal for research), then sequentially 
and iteratively trying to frame theoretical concepts and structures for design 
practice (with “Proto Design Practice” and my interim evaluation report), and 
finally in my recent work, attempting to articulate ‘intermediate’ theoretical con-
structs through different combinations of text and image (such as “Hearsay”). 
This trajectory of theory-practice relations did not come about by accident, but 
rather was very much a consequence of where I was situated and the prevalent 
understanding of these relations in this context, and when I learnt of different 
theoretical concepts and critically explored them with/in/through practice. 
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Moreover, the intent and outcome of this transitional process of framing 
and reframing is not to uncover the essence of a phenomena (smart technol-
ogies) or identify a stable and precise design approach or method. Rather, the 
dialectic between (abstract) programmatic frames and concerns and (concrete) 
experiments (Redström, 2011) is meant to explore diverse aspects of the design 
space of possible designs and designing that the program is engaged with. In 
other words, the program-experiment dialectic connotes/hints towards general 
concerns and designerly frames within a design space while also denoting their 
situational and particular relevance. The program explored different dimensions 
of the design space in every phase and contributed a breadth of intensive and 
extensive knowledge about designing smart things. Each artefactual experiment 
presents a contextually specific ‘ostensive definition’ (Redström, 2017) of par-
ticular designs (such as Hearsay/Eyespy) and designing (at the library). These 
definitions are akin to concrete milestones with contextually specific intents 
and expressions on a path that is in a constant state of becoming, since the pro-
cess of framing and expressing particular concerns also creates new and alter-
nate concerns and possible frames (Stuedahl & Smørdal, 2015). Programmatic 
frames and concerns are, therefore, “deeply temporal in that they become mean-
ingful and precise only in relation to designing” (Redström, 2017, p. 137). For 
instance, the programmatic frames and concerns related to machine participa-
tion in everyday lives emerged from the initial and largely conceptual proposal 
for Hearsay. I developed the initial proposal further through a combination of 
theoretical reflection using Post-Phenomenology and Mediation Theory (PPMT) 
and conjoined material and speculative exploration, which in turn helped me 
develop a deeper understanding of the conceptual structures presented in 
PPMT. Designing Hearsay as a conceptual design proposal and a material arte-
fact presented new concerns and design ideas that reframed the program and 
eventually resulted in new experiments such as Eyespy and EyespyTV. 

Lastly, even though the program began with two projects that essentially 
manifested the dichotomy between the material and the dematerialised, in prac-
tice, the constant negotiation between the two made oscillation a key character-
istic of both the designs and designing in the program; between the conceptual 
and the material, between technique and practice, between the strategic and 
the tangible, between the theoretical and the artefactual, between the mundane 
and the extraordinary, and between presents and possible futures. Oscillations 
between the material and the dematerialised could also be a reason why the 
experiments drifted thematically towards the centre of the spectrum, while still 
retaining their own integrity and never actually blending into a single project. 
Put differently, working on both projects simultaneously enabled me to see 
conceptual and thematic parallels between them, while still responding to their 
situated concerns in distinct and separate ways. 



2 0 9

Figure 54 Unfolding





2 1 1

implications and experience;
potentialities and what may become

Third ReadThird Read

Part 3Part 3





2 1 3

Chapter 4 
Define (Smart 
Things)

In this chapter, I attempt to develop a definition of smart 
things that builds on perspectives that are different from 
those based on technical or functional criteria, by using 
the conceptual foundations and the dialectic exchange 
between the program and experiments discussed previously 
as a point of departure. In particular, I want to explore 
what things (could) mean in relation to smart technology 
and design, without directly equating it with the technol-
ogy itself and/or its utilitarian functions. To appropriate 
Verbeek’s (2005) adage, I focus on what (smart) things 
do and how they can be (materially and conceptually) 
assembled and dis-assembled through design, instead of 
trying to precisely identify and outline what they are. 

Chapter 4 
Define (Smart 
Things)
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This is important for number of reasons. From a material standpoint, as fluid 
assemblages, smart things entangle acts of design and acts of use (Löwgren & 
Reimer, 2012; Redström & Wiltse, 2015b). For instance, a traditional desk lamp 
could be defined through design as an object intended to illuminate work spaces 
and subsequently used in the intended manner or re-defined in use as a hanger 
for small ornaments, a smart lamp presents a different picture. A smart lamp 
is an assemblage consisting of the physical artefact and connected, absent-yet-
present (Pandey, 2018b) infrastructural elements. The infrastructural elements 
are constantly in a state of being designed and are made available explicitly or 
implicitly as updates to the lamp that may open up new possibilities of use and 
close down others. Alternately, the lamp can also monitor and share patterns of 
use that can inform future design decisions. The close interdependence of the 
personal and the infrastructural also means that in some cases, the unavailabil-
ity of the latter can prevent the object from functioning at all. Since the infra-
structural elements are largely unavailable for the user to perceive or modify, 
this results in a change in the nature of the object’s ownership and presence, 
even though the physical artefact may still be available to the owner. The dual 
personal and infrastructural, absent-yet-present, and increasingly autonomous 
character of smart things presents new hybrid forms of technological mediation 
and human-technology relations (Redström & Wiltse, 2015a; Rosenberger & 
Verbeek, 2015a; Verbeek, 2008), that require new frames of designerly under-
standing and action. 

In addition, a functional definition of smart things does not address its stra-
tegic and mutually articulating relationship with the organisational dark matter. 
Smart technologies are often embedded within the organisational context in 
the form of systems and infrastructure, and consequently, affect the nature of 
organisations and their dark matter, making them dynamic and fluid as well 
(Manzini, 2015b). For instance, the use of networked and cloud-based library 
systems connects libraries using the same system with one another and makes 
meta-data and resource sharing easier. However, it also results in a change in 
the librarians’ practices and competence and presents new possibilities and con-
straints related to the nature and the form of services that a particular library 
can create and support. At the same time, the services offered by a library are 
also shaped by its dark matter, practices, vision, and values. Consider the Fram 
project, where participants from the library preferred services that helped the 
library assume the strategic identity of a ‘privacy champion’, rather than track 
and mine data related to service and resource usage for automated personal-
isation and support (see Chapter 3, Phase 3, Process/Outcomes). Therefore, 
smart things entangle the localised practices, perspectives, and strategic vision 
of different and often networked communities (Dorst, 2015b) involved in their 
design and implementation. Design-as-practice, further, involves contextu-
ally situated acts of material and cultural negotiation (Kimbell, 2012; Pandey, 
2018a), that unfold in and through the interplay between matter and organisa-
tional dark matter. 

Finally, definitions based on technical or functional criteria often attempt to 
frame the universal characteristics of smart things that encompass the things 
that exist, have existed, and those that have not yet been designed. By conflat-
ing a descriptive understanding of what is with universal projective propositions 
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of what may become, such definitions assume a linear and directly determinis-
tic relationship between the past, present, and future (Maze, 2016) and can 
potentially shrink the range of possible futures by reinforcing the status-quo. 
Moreover, a functional definition of things can limit the role of design to one 
of expressing functional criteria in particular ways. Redström argues that while 
what exists and what becomes are related, there is an ontological difference 
between them (Redström, 2017). Moreover, he suggests that since design is pri-
marily concerned with the later, definitions that intend to support design prac-
tice should act like scaffolds that help “make sense of a vast range of possibilities 
open for us [people engaged in design as practice]: for navigating the potential-
ity of what could become, not the actuality of what became.” (ibid.) In particular, 
since definitions of design as practice are often framed around different forms 
of understanding, action, and concerns related to the thing that design designs 
(Buchanan, 2001), I argue that (re-)definitions of things can play a generative 
role for new and alternate forms of design practice as well. While this can lead 
to a diverse range of (sometimes contrasting) definitions of design itself, the 
presence of multiple definitions, and therefore, a diversity of perspectives, is not 
a shortcoming but rather a fundamental characteristic that underlines design as 
a discipline. Buchanan writes –

one of the great strengths of design is that we have not settled on a 
single definition. […] I believe that definitions are critical for advancing 
inquiry, and we must face that responsibility regularly in design, even 
if we discard a definition from time to time and introduce new ones. 
Definitions serve strategic and tactical purposes in inquiry. They do 
not settle matters once and for all, as many people seem to believe they 
should. Instead, they allow an investigator or a group of individuals to 
clarify the direction of their work and move ahead. (Buchanan, 2001) 

In what follows, I draw on particular aspects of the program and experiments 
to discuss the relations and differences between a set of concepts and assemble 
a kind of composite definition (Redström, 2017) of smart things through design, 
rather than attempting to precisely and particularly describe them in terms 
of their essential functional/technical characteristics. Redström discusses the 
nature and relevance of such definitions and writes – 

The overall result is a kind of composite, or composed, definition span-
ning a much larger set of issues than any particular kind of concept 
could do for design. It is an assemblage of definitions that aims toward 
a meaningful whole, not toward isolated and contained concepts. 
It is a hands-on way of working with, and explicitly addressing, the 
tension between the making of the particular and an overall orienta-
tion toward the more general through design. (Redström, 2017)

Such a definition is inherently transitional as the conceptual assemblage it is 
configured through, can continuously be re-configured. In fact, considering the 
dynamically assembled nature of smart things as a material in design (Redström 
& Wiltse, 2015b), and the resulting wicked or ill-formulated situations design 
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is engaged with and within (Dorst, 2015b), transitional definitions can play a 
tactical role by contextually and abductively helping develop new (material and 
discursive) frames informing design as practice (see also Chapter 2). 

Probing things/Things

Things have always been central to design theory and practice. This is because 
design is an integrally directional activity, in that, to design is always to design 
something. However, Dilnot argues that things are innately propositional since, 
“the prime condition of the artificial is not that things ‘are,’ but that they could 
be other. In the artificial there is no absolute ‘what-is’” (Dilnot, 2015a, p. 176). 
Consequently, definitions of things can have a particularly strategic and tactical 
role during designing, by outlining an initial understanding and frame for what 
is being designed that is then (re-)interpreted and materialised in the (actual) 
design itself (Hallnäs & Redström, 2006). 

But things and their defining characteristics have evolved and changed over 
time, leading to a diverse understanding of things in design, each emphasising 
particular thingly characters and conceptual perspectives. For instance, defini-
tions approaching things in terms of their function or symbolic meaning tend 
to emphasise ideas such as their functional or embodied symbolic/sign charac-
ter over their materiality (Verbeek & Kockelkoren, 1998). Therefore, things in 
design refer to a wide range of phenomena, from tangible artefacts to intangible 
values and value propositions and a range of intermediate blends of the two, 
such as services and systems (Kimbell & Blomberg, 2017). In this chapter, I 
explore two particular frames of understanding things in design, based on their 
relevance to the design research program and smart technologies in general. The 
first frames things in material and artefactual terms, while the second approach 
takes a socio-material perspective. 

Framed in material and artefactual terms, things refer to objects, both tan-
gible and intangible. Buchanan broadly divides the objects of design into four 
orders – symbols (first), artefacts (second), interactions (third), and environ-
ments and systems (fourth) (Buchanan, 2001). He argues that as designerly 
concerns evolve and expand to include issues of lived experience, the objects 
of design also progress towards outcomes that are “more than physical objects. 
They are experiences or activities or services, all of which are integrated into a 
new understanding of what a product is or could be.” (ibid., p.11). Nevertheless, 
there is a continued emphasis on the fact that matter matters (Verbeek & 
Kockelkoren, 1998), even as the focus of design activity is directed towards the 
mediating influence of artefacts. This is evident in calls for greater exploratory 
engagement with the materials in interaction design (Fernaeus & Sundström, 
2012; Robles & Wiberg, 2010) and service design (a field of design that is often 
described as concerning the intangible) (Secomandi & Snelders, 2012). However, 
as things transform into autonomous and fluid material assemblies that can 
continuously learn from situated interactions and change, their mediating influ-
ence on human practices and experience becomes hard to anticipate. Moreover, 
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as these things change in and through use, they blur the traditional boundaries 
between design and use. Therefore, smart things challenge the notion of stable 
designed things that can be interpreted and used in a variety of (intended and 
unintended) ways, based on the larger social and cultural context and individual 
experiences and perceptions. 

Alternately, in recent discussions, things have also been framed as socio-ma-
terial assemblies (Binder et al., 2011; Bjögvinsson, Ehn, & Hillgren, 2012). For 
clarity, I use Things to reflect this understanding, and differentiate it from the 
material and artefactually oriented framing of things. The definition of Things as 
socio-material assemblies draws upon the ancient Nordic and Germanic notion 
of things that defines them as temporally and contextually situated assemblies 
intended to address and negotiate diverse and potentially conflicting matters of 
concern (Bjögvinsson et al., 2012). While arguing from a move from things as 
designed matter to Things as designed socio-material assemblies, Bjögvinsson 
et al. suggest that design Things can be considered as –

socio-material frames for controversies, opening up new ways of 
thinking and behaving, being ready for unexpected use (ibid.).

The conception of things being ready for unexpected use builds on the notion of 
use as defined by the interplay of anticipated or intended use that is conceived by 
designers while designing artefacts, services, or systems (designing use before 
use) and the adaptive and improvisational nature of their actual use in every-
day practice (design after design) (Bjögvinsson et al., 2012; Redström, 2008). 
Building on the idea that artefacts, services, and systems are continuously re-de-
fined and designed through use, the notion of design Things (Binder et al., 2011) 
suggests that designing is not merely limited to the timeframe and context of a 
particular project but rather is an ongoing process that unfolds continuously in 
diverse forms of everyday practice. Matter (formed into designed objects) then 
becomes an expression of contentious and controversial matters of concern. 
Rather than looking for stable solutions, designers, Binder et al. argue, should 
instead co-create indeterminate and adaptable socio-material frames that can 
scaffold and support design (in use) after design (in the design project).

Design after design resonates with the post-phenomenological concept 
of multistability that also emphasises that there can be a multitude of ways 
in which material objects can mediate human practices and experience. 
Multistability forwards the idea of that use (Ihde, 1990) can shape a range of 
possible human-technology relations. However, an important point of differ-
ence between the post-phenomenological perspective and design Things is how 
they frame ‘things’. The latter considers things as an expression of contentious, 
diverse, and evolving matters of concern, that they help negotiate. DiSalvo et al. 
while exploring and elaborating the concept of design Things in the context of 
HCI, describe matters of concern as subjective experiences that constitute political 
conditions and argue that –

design things are relational expressions that draw together humans and 
non-humans, resources and passions, in order to make issues manifest. 
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Put another way, we might say that design things are shorthand for design 
that does the work of expressing matters of concern (DiSalvo et al., 2014).

Therefore, while design Things do not explicitly separate the social from the 
material, this approach seems to privilege the social (in the socio-material) and 
the socially constructed meanings of designed objects over their presence (as 
the thing itself (Verbeek, 2005; Verbeek & Kockelkoren, 1998)) and mediation 
of everyday practices and perceptions. In contrast, post-phenomenology argues 
for understanding designed things in terms of their material presence and mate-
riality. Differentiating the post-phenomenological approach to mediation from 
the semiotic or functional approach, Verbeek argues – 

In fulfilling their functions, artifacts do more than function—they shape 
a relation between human beings and their world. […] Mediation, in the 
phenomenological sense, concerns the ways in which products function as 
material objects, not the ways they serve as signs. (Verbeek, 2005, p. 208).

By differentiating between design and use, design Things also implicitly pre-
sume things to be stable and static, while being interpreted and used in different 
ways to express dynamic matters of concern. Instead, smart things continue 
getting designed during (and because of certain patterns of) use, blurring the 
boundaries between acts of design and use and presenting possibilities where 
they can unfold almost concurrently. 

While both these conceptions (things/Things) are unable to account for 
smart things by themselves, considered together in terms of their relations 
and differences, they present a potential frame for defining smart things and 
the related design space of possible designs and practices of designing. This 
is because considering smart things as autonomous fluid material assemblies 
(things) within and as opposed to socio-material frames for controversies 
(Things), presents opportunities for entangling dominant conceptual struc-
tures, concerns, and understandings related to smart technology as a material 
for design and as something that forms a dynamic context for everyday/work 
practices and experience while also being shaped by them – the central dichot-
omy that my design research program (and this thesis) critically examines and is 
engaged with. A things/Things view also resonates with the foundational shifts 
discussed in Chapter 2, in that it outlines both the material transformation and 
situated socio-material translation of technology into particular things, while 
also accounting for the unfolding nature of Things as they are situationally con-
figured in and through design-as-practice. 

For example, consider Eyespy – a material thing formed as a fluid assemblage 
of web-based APIs43, dynamically collected visual feeds from networked cameras 
across the world, and constantly evolving algorithm and training data-sets. I 

43 An API or Application Programming Interface is a set of abstract function definitions and 
communication protocols that can enable different (possibly distributed) components 
within a software communicate and work together. See also, (“Application programming 
interface,” 2019; Gazarov, 2016)
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constantly updated the bespoke software to improve its performance and reli-
ability, such as adding checks for network reliability since Eyespy was exhibited 
in locations I did not have physical access to beforehand. In addition, the net-
worked camera feeds would often go offline or become inaccessible, requiring 
the source list of the feeds to be dynamically updated based on their availability. 
Finally, at the time of writing this thesis, the machine learning algorithm used 
in Eyespy, neuraltalk2 (Karpathy, 2016), had become outdated and was replaced 
by a more effective and precise algorithm and implementation44. Presumably, 
I could change the underlying algorithm to the new implementation, making 
it more accurate and precise. But, this would also change the audience experi-
ence and involvement since the inaccuracy and mismatch between the visual 
feed and the interpretation was one of the things that sparked people’s curios-
ity. Simultaneously, it is a speculative counterfunctional expression (Pierce & 
Paulos, 2014a) that critiques dominant understandings of smart surveillance 
cameras in design and surfaces matters of concern related to their ubiquitous 
presence in everyday lives. In public exhibits, it also situationally configures 
ephemeral Things (during each exhibit) framed around these concerns and mat-
ters of becoming – emergent matters of concern that surface in engagements with 
particular things (Stuedahl & Smørdal, 2015). Similarly, Frilux can be thought 
of as a Thing, an outcome of continuous dialogue and creative engagement 
involving members of the library staff and leadership and expert designers 
that surfaced concerns and expectations related to designing at the library that 
were articulated as strategic values, vision, and beliefs and expressed materi-
ally through a collection of things (such as a workbook, website, visual identity, 
and brand architecture). But framing these things as expressions of matters 
of concern related to designing at the university library and academic librar-
ies in general, limits an understanding of their role as material artefacts that 
co-articulate people’s practices and perceptions in relation to designing. These 
artefacts act as “frames for controversies, opening up new ways of thinking and 
behaving” (Bjögvinsson et al., 2012). For instance, in workshops (Flex/Flo), they 
help surface matters of becoming related to library systems, their use, and their 
effects on participant’s practices, while also articulating meta-concerns related 
to design-as-practice and its relevance and role at the library. So, as discussed 
in Chapter 1, they can also potentially become an element of the individual and 
social practices of people at the library, transformed from a noun (thing/Thing) 
to a verb (practices), Frilux-ing. 

Rather than precisely delineate what the essential (technical/functional/
other) characteristics of smart things are, thinking in terms of the similarities, 
relations, and differences allows for a transitional and evolving understanding 
of what smart things could become; an understanding that can then be concretely 
expressed through particular designs and practices of designing (Redström, 
2017). As a result, I use the notion of things/Things as a scaffold to develop 
conceptual structures that can help define smart things through design. More 
specifically, I probe the similarities, relations, and differences between design 

44 See https://github.com/tensorflow/models/tree/master/research/im2txt and (Vinyals, 
Toshev, Bengio, & Erhan, 2014, 2017)
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approaches concerned with the social and the material to explore possible 
entanglements between them as a way to articulate the definitional character-
istics of smart things surfaced by the design research program. Smartness then, 
is not only linked to the autonomy of technological artefacts or systems but 
can instead be thought of in terms of the diverse and fluid ways in which the 
social and the material can be configured, negotiated, and entangled in practice. 
As already mentioned, the concepts surfaced and discussed are by no means 
comprehensive or exhaustive. They are, instead, propositional and exploratory 
–  attempting to outline a design space for diverse designs and approaches 
engaged with designing smart things.

Social/Material Entanglements

Thinking in terms of (smart) things/Things surfaces a set of seemingly opposi-
tional but related concepts that the program entangles – the expressions and 
experience of matter (Bergström et al., 2010) and framing matter as an expres-
sion of matters of concern (DiSalvo et al., 2014). These concerns further frame a 
design space of design practices engaged with materials and materiality on one 
end and with the social on the other.

Becoming materials and 
Performing (with) things

New materials present new possibilities and constraints for design theory and 
practice and a need for the exploration and articulation of their properties and 
materiality (Bergström et al., 2010; Redström, 2005; Wiberg, 2014; Wiberg et 
al., 2013). Redström emphasises the importance of understanding technology 
as a material in design to appreciate and recognise their presence and media-
tion of everyday practices and experiences (Redström, 2005). He argues that 
“the emergence and continuous development of new materials has also played 
a central role in the evolution of design” (ibid., p. 42) and suggests that a mate-
rial-oriented exploration of technology is essential for designers to understand 
“the challenges to form, material, expressions and aesthetics that these new 
technologies bring in relation to more established materials and practices” 
(p. 51). His argument echoes Verbeek’s emphasis on the material aesthetics of 
things in order to understand their mediating effects on practices and experi-
ence (Verbeek, 2005) (see also Chapter 2, Worldview). However, the material 
expressions of technology are usually hidden in everyday functional inter-
actions and experiences with technical objects (Redström, 2005). Moreover, 
understanding material properties is not just a matter of direct translation 
(Vallgårda & Redström, 2007). For instance, articulating the material proper-
ties of computational and networked technologies in design, does not merely 
imply bringing technical understanding from computer science into design. This 
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is because understanding materials in design involves fundamentally different 
issues than those explored and articulated by fields such as material sciences. 
Bergström et al. argue that while “a development and design process oriented 
towards technical perfection moves forward by means of improving the prop-
erties of a material, a process oriented around aesthetics needs to explore 
potential expressions and experiences” (Bergström et al., 2010). Consequently, 
material-oriented approaches in design attempt to develop a closeness to mate-
rials (Wiberg, 2014) through first-hand experiences with exploring their formal 
character, expressions, and aesthetics, while also building on and stealing (see 
Chapter 2, Worldview) a technical understanding of materials from the sciences. 
Wiberg writes –

close engagement with the materials at hand does not only enable 
a certain understanding of material properties, but this engage-
ment also changes our relationship to, and experience of, these 
materials. This is a change which ultimately alters our understand-
ing of not only the materials at hand, but also how we might con-
ceptualize our relationship to these materials. (ibid., p. 627)

He further argues that the intent of such exploration is to understand and artic-
ulate the qualities of a material rather than its purposefulness. In other words, a 
hands-on, close engagement with materials helps designers develop an aesthetic 
understanding of (design relevant) material qualities, based on first-hand experi-
ences of their properties and expressions (in contrast to a technical or utilitarian 
understanding of their functions and usefulness). As discussed in Chapter 3, 
Phase 2, my experiments with machine learning were mainly concerned with 
understanding the material properties and materiality of smart technology 
(machine learning algorithms, in particular), it’s possible expressions, and 
formal configurations. The experiments sensitised me to the generativity, adapt-
ability, subjectivity, and imprecision of machine learning algorithms (Pandey, 
2018b); aspects that are usually left implicit in the everyday experiences and 
use of smart things. 

Exploring the formal and expressive qualities of materials through close 
engagement also suggests that the developed understanding is not general and 
universal but rather shares the intermediate character of knowledge produced 
through design that is linked to (and co-shapes) the foundational worldviews 
underlying design practices, and its poetics and politics (Redström, 2017). My 
(artefactual and conceptual) experiments with smart technology were moti-
vated by its largely invisible and backgrounded presence in everyday lives and its 
implicit and autonomous participation in, and interpretation of, everyday lives. 
Simultaneously, I was also interested in the larger cultural narratives and imag-
inaries that this technology was framed with and within, which linked auto-
mation with increased convenience and efficiency (Hassenzahl & Klapperich, 
2014; Rao, 2018). Therefore, my experiments involved the exploration of both 
the technical properties and the dominant cultural narratives linked to smart 
technologies. For instance, while machine learning is generally characterised 
as being precise and objective in its classification and interpretation of data, 
examples of its subjectivities and imprecision can be seen often when smart 
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things fail to work as expected (Angwin et al., 2017; Grush, 2015; Hutson, 2017; 
Stuart-Ulin, 2018; Vincent, 2016). Progressive updates and changes to the algo-
rithm try and optimise the precision and objectivity of algorithms by expanding 
the training data-set while also attempting to reduce bias or, in some cases, 
eliminating certain categories of classification from the data (Simonite, 2018; 
Vincent, 2018). However, objectivity and precision seem to be incommensurable 
with the subjective nature of everyday practices and interactions. I felt that, 
as things get increasingly implicated in and directed towards domestic spaces 
and subjective personal interactions, imprecision and subjectivity could also 
be viable design qualities for (counterfunctional) smart things. I wanted to use 
the aesthetic understanding of smart technologies from these experiments to 
develop alternate forms of smart technology that highlighted expressions that 
are usually supressed or obfuscated in practice. These qualities became the basis 
for future experiments that used particular counterfunctional expressions 
(Hearsay, Eyespy, EyespyTV) and conceptual explorations (in (Pandey, 2018b)) 
to explore alternate forms of presence and mediating effects of technology in 
everyday settings.

Finally, smart things are dynamically assembled out of physically present 
and absent-yet-present infrastructural materials (Pandey, 2018b; Redström & 
Wiltse, 2015b) and can therefore constantly get updated and changed. Their 
hybrid and dynamic composition differentiates them from existing computa-
tional material forms and so, underlines the importance of material centric 
engagement with both the material properties of their compositional elements 
(such as networked infrastructure and algorithms) and the possibilities of con-
figuring these elements together as (fluid) assemblages. Besides changing into 
new material forms with updates, smart things can also transition automati-
cally between different states based on a range of contextual and human factors 
(Bergström et al., 2010). Bergström et al. frame them as becoming materials and 
argue that they are active material agents that become “only over time and in 
context” (p.156) through a negotiation of material expression and contextual 
factors (Bergström et al., 2010). However, machine learning algorithms and 
other forms of artificial intelligence do not just determine how and when a thing 
progresses from one state to another but also define new states it could transi-
tion to over time. Therefore, smart technology as a material in design, becomes 
by actively learning from and performing in particular contexts over time. While 
Hearsay and Eyespy relied on fixed datasets and I did not change or update the 
algorithms with new training models and data, experiments with interactive 
machine learning using Wekinator (Fiebrink et al., 2011) highlighted how pre-
dictions could become more precise and new categories/states could be devel-
oped as more data was gathered and the training data was expanded and made 
more accurate and relevant (see Chapter 3, Phase 2). Using the concept of prac-
tice-as-performance in Social Practice Theory, Kuijer and Giaccardi articulate the 
notion of co-performance, that suggests that situated human interactions with 
smart artefacts result in and unfold through both human and machine perfor-
mances and learning (Kuijer & Giaccardi, 2018). Co-performance is evident in 
everyday interactions with smart things that can present new and more accu-
rate possibilities of interaction and personalisation over time based on common 
patterns of use. For instance, voice-enabled smart things are routinely updated 
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to offer improved and personalised recognition and accuracy and new actions 
and language recognition capabilities. Consider the following text that describes 
how Amazon’s Alexa service uses recorded voice samples –

Alexa uses your voice recordings and other information, including from 
third-party services, to answer your questions, fulfill your requests, and 
improve your experience and our services. We associate your requests with 
your Amazon account to allow you to review your voice recordings, access 
other Amazon services (e.g. so you can ask Alexa to read your Kindle books 
and play audiobooks from Audible), and to provide you with a more person-
alized experience. (“Amazon.com Help: Alexa and Alexa Device FAQs,” n.d.)

and the implications of deleting these recordings – 

Deleting voice recordings may degrade your Alexa experi-
ence. If you delete voice recordings, we will also remove Home 
Screen Cards in the Alexa app related to those voice recordings. 
(“Amazon.com Help: Alexa and Alexa Device FAQs,” n.d.)

Becoming concerns and 
Performing (within) Things

Practices of design concerned with the social, or more specifically “the ways in 
which people generate social forms” (Manzini, 2015b, p. 64), generally tend 
to emphasise ongoing transformation and change in organisational and social 
structures and/or people’s practices. The focus of design activity here is not to 
propose comprehensive and static solutions to well-defined problems (things), 
but rather uncover alternate (socio-material) frames for understanding par-
tially-formulated issues and creating solutions (Things) that can adapt and 
evolve as this understanding develops further (Dorst, 2011, 2015b). Design 
Things, therefore, are unions of objects as expressions of matters of concern, 
and diverse organisational and non-organisational communities (including 
designers) (Bjögvinsson et al., 2012; DiSalvo et al., 2014). Manzini argues that 
the designer’s role in such situations is not just limited to process facilitation 
but rather should take the form of dialogic collaboration, “a conversation in 
which listening is as important as speaking (because it enables interlocutors 
to understand and empathize with a different point of view and, on this basis, 
search for solutions)” (Manzini, 2015b, p. 67). He further suggests that design-
ers engaged in processes of social innovation are responsible for making Things 
happen (Manzini, 2013), by strategically triggering and participating in perfor-
mances that result in critical, contentious, and creative dialogue and creates 
a sustained entanglement of organisational and design cultures. In my work 
with the LibraryUX workshops I found that these performances can initially 
be catalysed in situations that intentionally present a crisis of routine (Kuijer et 
al., 2008), by combining familiar elements from everyday practices with unfa-
miliar and strange materials, spatial arrangements, and bodily engagements 
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and actions (Pandey, 2015). In addition, I found that a process of critical and 
creative dialogue does not merely surface and express pre-existing matters of 
concern. Instead, concerns emerge, evolve, and change, or become, through an 
entanglement of new and potentially contentious points of views (Stuedahl & 
Smørdal, 2015). 

Hill argues that this process of long-term, inside-out, continual contex-
tual reframing of the problem space through collective critical engagement is 
what characterises strategic design practice (Hill, 2015). He also argues against 
de-contextualised and universal conceptions of design practice and its outcomes 
and suggests that design can play a transformational role through meaningful 
and sustained engagement with the dark matter that it is situated in (Boyer & 
Hill, 2013; Hill, 2015). Performing within Things, consequently, involves both 
situated organisational values, visions, and practices and designerly abilities of 
strategically creating localised and actionable proposals located within far-reach-
ing and more general visions (Hill, 2015; Manzini, 2015b). The evolution of the 
positioning and framing of the Frilux brand over the course of its design and its 
incorporation into the practices and vocabulary at the library is an example of 
how the dialogic entanglement of design and situated organisational values and 
culture helped shape and materialise matters of concern related to design and 
designing at the library. 

Finally, the fluidity of organisations (Manzini, 2015b), and the open, com-
plex, dynamic, and networked nature of their problems (Dorst, 2015b), requires 
organisational practices to evolve constantly. Therefore, designers need to be 
able to transition away/out from Things (or conclude their engagement) in a way 
“where the partners who are directly concerned can become autonomous and 
take over the co-designing and co-production activities which may later arise” 
(Manzini, 2015b, p. 68). This does not mean that either Things or concerns are 
in any way concluded or resolved but rather emphasises the idea that they do 
not necessarily hinge on the expert designer. As assemblages of practices and 
performances, and objects and matters of concern, Things can be configured 
around fluid sets of communities (including design) that can both transition 
into and out of them. While my role in the initial LibraryUX workshops was 
largely facilitative, conducting these workshops helped lay the groundwork for 
the dialogic process that unfolded during Frilux (discussed in detail in (Pandey, 
2018a)). In retrospect, planning and conducting the workshops in collabo-
ration with the team from the library over the course of the first year of my 
research, enabled me to connect with them and understand their practices and 
the library’s values. Conversely, informal discussions about my past experience 
as a designer and my thinking behind specific workshop activities let the team 
understand where I was coming from and how I perceived design and designing 
in general. This allowed us to have a shared conception of the approach used 
to introduce design in the workshops and to collectively evolve it further. In 
addition, it enabled members of the team to play the role of knowledge brokers 
in some workshops, translating the design approach to the participants’ local 
practices and knowledge (Pandey & Srivastava, 2016a). I think this shared con-
nection and understanding was crucial in creating an environment where free, 
open, and often contentious dialogue could take place during subsequent design 
projects (Frilux and Fram). 
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Figure 55 Visual outline of defining smart things (simplified)

Becoming and Performing with/
in Fluid Assemblages

From a things/Things view, smart things could be considered as fluid assemblages 
that present diverse and dynamic entanglements of the social and the material, 
expressed through configurations of becoming matter/concerns that situated 
practices can be performed with/in. This perspective aligns with the relational 
ontology presented in Chapter 2 (Worldview), that argues against a radical sep-
aration between human subjects and technological objects (Bjorn & Osterlund, 
2014; Rosenberger & Verbeek, 2015a), while preserving the distinct character of 
the social and the material. Orlikowski and Scott argue that material concerns 
are never completely removed from the social and vice versa and write – 

Entities (whether humans or technologies) have no inherent properties, 
but acquire form, attributes, and capabilities through their interpenetra-
tion. This is a relational ontology that presumes the social and the material 
are inherently inseparable (Orlikowski & Scott, 2008, pp. 455–456).

To be sure, this entanglement does not necessarily imply a direct combination of 
material-oriented and strategic and dialogic design approaches. Besides the dif-
ference in design concerns and nature of practice discussed previously, a direct 
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combination of the two approaches also creates the issue of scalar variance, or 
“as scales shift, the nature of the problem changes” (Hunt, 2014b, p. 237). Hunt 
writes that scalar variance does not merely imply a “linear increase in scope 
and scale” (Hunt, 2014a, p. 2), but rather requires foundationally different 
practices and frames in design. Since smart things blend the personal with the 
infrastructural, the tangible with the intangible, and the individual with the 
organisational, being able to engage with them productively and constructively 
both at and across scales becomes increasingly important (see also Chapter 5). 
While material-oriented design practices unfold through a closeness to materi-
als, scalar variance necessitates both a closeness to and distance from materials, to 
understand their material expressions and the systems and ecologies that they 
could get situated in. Dilnot argues that matter and its properties are no longer 
merely objective matters of fact because of their (existing and potential) role 
in mediating subjective experiences and practices and are therefore, matters of 
concern instead (Dilnot, 2015b). He writes – 

all matter is now mattering. All matter matters differently. All 
matter is a matter for concern. […] What matters is what a thing 
does, how it acts, in what direction it acts, in what manner it is 
disposed to act towards; what relations it subtends and opens 
(or closes). What matters, in short, is its disposition; its negoti-
ation of circumstance and potentiality. (ibid., pp. 119-120)

In addition, smart things are active agents that learn and perform together with 
humans (Kuijer & Giaccardi, 2018) and simultaneously also shape the contexts 
within which (human) practices and performances unfold (Aydin, González Woge, 
& Verbeek, 2018). To understand and design artefacts together with the conten-
tious issues and implications they (could) present, can be considered as another 
dimension of engagement with smart things across scales – designing matter 
and matters of concern. Design practices, then, are involved in critically (re-)
framing and translating understanding and concerns across scales and continu-
ously transforming matter into matters of concern and vice versa. These practices 
express smart things in the form of fluid assemblages that become in oscillations 
across different orders of design (Buchanan, 2001) – from symbols and objects to 
systems and strategies (Pandey, 2018a). For example, Hearsay’s mediating effects 
implicate the social through its material configuration and the different forms of 
presence and conjoined human-technology performances it invites (and others 
that it inhibits). Its interactions and responses can only be experienced by being 
physically present with it. Therefore, it simultaneously presents an alternative 
to the popular imaginaries of efficiency and convenience by emphasising impre-
cision and close and personal interactions in its material expressions (Pandey, 
2018b). On the other hand, Frilux strategically articulates situated values and 
vision related to design-as-practice at the university library (and other regional 
libraries). These values and visions manifest in people’s performances in Flex/
Flo workshops and everyday work practices through a combination of material 
artefacts such as the visual identity, collaterals such as posters and buttons, and 
the workbook. However, while both the projects resulted in socio-material things/
Things, the primary concerns in each case still remain either social or material. 
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Fram, Neural, and EyespyTV, conversely, present alternate configurations 
of the material and the social that emerge from design frames that entangle 
the material with the social. Using a magazine format, Neural, for instance, 
attempted to explore how materials are (and could be) closely entangled with/in 
social practices – with images of the spectacular in the form of cultural imaginaries 
and narratives (Shove et al., 2007) that materialise as mundane things involved 
in configuring performances and sustaining practice-as-entity (Giaccardi & 
Karana, 2015; Shove, 2016). Through a largely autobiographical process, based 
on experiences with creating and exhibiting Eyespy and EyespyTV and reflec-
tions from the critical commentaries, breakdowns, and discussions related to 
smart surveillance cameras in popular media, we explored the possible evolution 
of these cameras in the near future and the values, practices, and experiences 
they might mediate. We simultaneously explored a number of design concepts 
that imagined different expressions of smart surveillance cameras and where 
they could be situated with respect to individual perception and action (from 
the domestic to the urban) and as a part of larger product/service ecosystems. 
In Neural, these show a possible assemblage of conceptual things that highlight 
the different ways in which smart video surveillance technologies could be mate-
rially transformed and situated within everyday practice and experience, and its 
implications. As such, it is a fluid assemblage of conceptual things and existing 
and emergent (fluid) matters of concern. While we were not creating functional 
prototypes of any of the concepts, having a technical understanding of machine 
learning was useful as a vocabulary that allowed us to understand the breadth 
of developments in this field. In addition, an aesthetic understanding of the 
material’s expressiveness enabled us to look at forms of presence and use other 
than security and safety. For instance, the ‘enchanted presence’ service, could 
use domestic surveillance cameras to constantly track and learn from a per-
son’s interactions and everyday performances to eventually recreate them as 
a ‘digital twin’ through augmented/virtual reality. Such a service could create 
concerns such as those related to people’s identities and the ownership of their 
likeness and how (and by whom) it could be used. However, the outcome from 
the project was largely provocative due to its self-contained, autobiographical, 
and explorative framing and not propositional in terms of critically imagining 
appropriate forms of co-performance (Kuijer & Giaccardi, 2018). 

Similarly, in the Fram project, I did not necessarily apply the understand-
ing of material expressions I had developed through early experiments and the 
Hearsay or Eyespy projects in a direct/literal sense during the design workshops. 
However, what I did bring to the project was an aesthetic understanding of 
(smart) materials and their materiality and the dominant and their presence 
in everyday experience and practice. This understanding was reflected in the 
instances and the point of view I brought to the discussions and dialogue in 
each workshop and the subsequent design workshops and concept mapping ses-
sions. While the project did not result in new functional expressions of smart 
technology, it did form a fluid assemblage of conceptual things and contentious 
Things. Together, they presented possible material and strategic configurations 
expressed as service concepts (such as Fritt), infrastructure (such as SagaAI), 
and stakeholder partnerships (such as NCOS and Bibcast) and their embed-
ded values and how the library could position itself with/in them. All of the 
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concepts were believable and could potentially be implemented as well, but as 
Dunne writes, “their technical uselessness becomes part of their value, shifting 
attention to their role as conceptual machines that engage the imagination and 
draw the viewer [and participants] into a reflective and critical space” (Dunne, 
2008, p. 89). In contrast to Neural, here the concepts were intended to propose 
potential forms of co-performance between the services and systems and the 
librarians and/or students and provoke reflection and discussion about their 
appropriateness, both in terms of their strategic and ethical implications. The 
concepts and concerns helped conceive alternate conceptions of appropriateness 
(Kuijer & Giaccardi, 2018) or ‘good designs’ (Fallman, 2011) than those related 
to usability and usefulness in the context of the library. Another point of dif-
ference between these projects was that in Fram, unlike Neural, the speculative 
design concepts were not the final outcomes but rather acted like probes exca-
vated from the future (Candy, 2013) to explore the implications and reflections 
they created in the present for the participants and the library. It also highlights 
how future oriented design practices like speculative design and design futures 
can be used in conjunction with traditional design practices to critically explore 
scalar variance in relation to time, or how things and their implications might 
change across different time scales (see also Chapter 5). 

In comparison, EyespyTV was a very different thing – a singular, (counter)
functional device, implemented as an assemblage of open networked camera 
feeds, machine learning algorithms, and bespoke hardware and software 
components encased in a 3D printed form. It could be considered a prototype 
for a design product, that communicates both intent and value and that could 
be iteratively refined conceptually and materially over time. However, EyespyTV 
was intended to express a conceptual idea, almost like a mathematical or cogni-
tive conceptual model (Dunne, 2008, p. 89), neither purely representational nor 
completely real but rather, on the border between the two. The goal of the object 
in this case was not to iteratively develop into a usable product but rather mate-
rialise a model of “another object [smart surveillance cameras in this case], as a 
surrogate which allows for imaginative occupation” (Dunne’s (2008, p. 89) dis-
cussion of Hubert (1981)). Dunne suggests that as an expression of a conceptual 
model, the object can “function more abstractly by deflecting attention from 
an aesthetics of construction to an aesthetics of use” (ibid., p. 91, my empha-
sis). Therefore, seen as a combination of concept, probe, and thing, EyespyTV 
also forms a fluid assemblage of a conceptual thing and contentious Things. 
Rather than act as the locus of experience, it presents a point of departure for 
the participants, allowing them to imagine alternate material configurations 
and forms of everyday presence and use for smart surveillance cameras through 
critical reflection and dialogue based on their collective concerns and experi-
ences. Simultaneously, it presents an alternative to the popular imaginaries of 
efficiency and convenience by emphasising imprecision and close and personal 
interactions in its material expressions. 

Conceptually defining smart things through the relations and differences 
between things and Things and the entanglements between the social and 
material, presents an alternative to existing definitions of things that are based 
on the difference between design and use. The composite definition highlights 
possibilities of how the social and the material can get entangled in design 
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practice through examples of fluid assemblages that become in and through 
diverse configurations of the material and the social. To be sure, the examples 
and their related design practices are not intended to act as an exhaustive or 
comprehensive representation of possible design practices and concerns in this 
design space. They are instead representative of the situated poetics and poli-
tics of the projects and their particular temporal trajectories that emerged as a 
consequence of the dialectic exchange between the program and experiments. 
However, through their particular positions and as constellations of both 
objects and practices, they materialise the design space and help (conceptually 
and artefactually) define the spectrum of potential configurations of becoming 
matter/concerns and performances with/in smart things.

 Figure 56 Design space of smart things
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Figure 57 A design space of design practices suggested by a portfolio of smart things.
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Chapter 5 
Design-ing  
(Smart 
Things)

Defining smart things as becoming and performative entan-
glements of the social and the material presents a spectrum 
of practices, approaches, and concerns related to design-
ing them. At one end, there are material-oriented design 
practices that attempt to understand and articulate the 
expressive and aesthetic qualities of materials by developing 
a closeness to them in practice –becoming and performing 
with them. At the other, are practices concerned with the 
social, which are oriented towards bottom-up, participative, 
and ongoing transformation in increasingly fluid and net-
worked organisational and social structures. They express 
and evolve contentious matters of concern in situated 
socio-material frames – becoming and performing within 
them – to discursively enable discovery and change. While 
these approaches are certainly distinct, both in terms of 
their practices and their poetics and politics, the preceding 
chapters highlight that possibilities of overlap and entan-
glement also exist between them in the form of a design 
space of practices engaged with designing smart things. 

Chapter 5 
Design-ing  
(Smart 
Things)
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In the remainder of this chapter, I outline a set of general considerations and 
concerns for designing smart things based on the conceptual and artefactual 
experiments and the particular foundations and frames underlying the program. 
However, while these considerations are general, in that they are not necessarily 
tied to a particular approach or disciplinary concern within design, their connec-
tion to the program and experiments also position them as a situated political 
stance about what ought to be – with respect to the design of smart things, thus 
negating their status as universal statements of fact. Instead, they are meant to 
be understood as generative, propositional, and contingent articulations that 
occupy the intermediate space between the particular and the universal (Gaver, 
2012; Redström, 2017; Stolterman, 2008b), based on the design research pro-
gram and intended to support future research and practice relating to the design 
of smart things. 

Scalar Variance

Smart things materialise and manifest at and across different scales – from per-
sonal expressions to infrastructural ecosystems and from situated implications 
to general concerns. Consequently, designing smart things also entails exploring 
possibilities and problematics at and across different scales; i.e., thinking and 
acting through frames that engage the relational continuity of diverse elements 
at different scales rather than those that separate them based on their precise 
positions and distinct boundaries. This implies that scalar variance – the funda-
mental change in the proportional relations that frame designed things due to a 
change in scale (Hunt, 2014b) – becomes a central concern during the design of 
smart things. Scalar variance by itself is not unique to smart things since con-
sidering almost anything at different scales can change its proportional relation-
ship to its context and introduce unexpected variables and design constraints 
(Hill, 2015; Hunt, 2014b). For example, considering the design of a chair with 
respect to a person (who could sit on it comfortably), or a room (where it fits 
spatially), or a household (what it means in relation to the general aesthetic 
choices), or the environment (the materials used and where they came from), 
changes the nature of design concerns and frames related to the chair. Powers of 
ten by Charles and Ray Eames (Eames & Eames, 1977), is another quintessential 
example of the potential impact and complexity that scalar variance can create 
with regards to design frames and perception in general. Hunt, writing from a 
systems perspective, writes – 

[l]inear relationships within complex systems demonstrate regular, propor-
tional, and predictable symmetries. So, for example, a small, failing bolt in 
a bridge can cause catastrophic damage, but its repair is straightforward: 
replace it with a similarly sized bolt. […] In nonlinear systems, however, 
we encounter behaviours that are neither predictable nor reproducible. The 
system scales up to a level of complexity where it no longer hews to models 
and predictions of its behaviour. Cause and effect are scrambled. It would 
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seem obvious, for instance, that widening roads would decrease traffic jams. 
To solve the problem of too many cars, make more lanes. If the problem gets 
bigger, use a bigger solution. However, evidence has shown that enlarging 
roadways inexplicably seem to generate traffic increases, perhaps because 
more people feel emboldened to drive on them. (Hunt, 2014b, pp. 239–240) 

However, with a smart thing, it is not just the proportional relations, con-
straints, and frames that change with a change in scale, but the thing being 
designed itself. Stated another way, smart things present different things alto-
gether at different scales – materialising as a personal interface or artefact, or 
as an assembly of networked systems and infrastructure, or as a wider service 
ecosystem, or as a big-data repository that aggregates, interprets, and shares 
data within stakeholder networks45. Therefore, I argue that scalar variance both 
characterises smart things and differentiates them from other forms of compu-
tational technology. To be sure, scalar variance does not replace the temporal 
and spatial structures that characterise computational technology (Bergström 
et al., 2010; Redström, 2005). Instead, smart things complement these struc-
tures, presenting different temporal and spatial compositions at different scales. 
Stated another way, the nature and forms of smart things’ becoming and (co-)
performance varies with scale. For example, a smart camera can be viewed as 
a locally present artefact that consists of interface controls and displays that 
represent the temporal structures generated by a combination of local and net-
worked programs and algorithms. Over time, the artefact can also learn to auto-
matically identify the people, pets, and objects in a particular space. Alternately, 
it can also be seen as a touchpoint in a dynamic product/service ecosystem of 
(subscription-based) networked services, connected devices, and maintenance 
and support services46. As the devices become more commonly adopted and 
used, general patterns of information about people’s interactions and lived 
spaces can also be aggregated and inferred, resulting in new service offerings 
and business-to-business data sharing agreements47. Further, considering smart 
things at and across different scales also emphasises that designing them should 
be framed as conjoined material transformation and situated translation of stra-
tegic values and vision at different scales and not purely in terms of optimising 
the fit between intended and actual use (see Chapter 2, Worldview).

My work presents two distinct trajectories of evolution that highlights dif-
ferent forms of engagement with the notion of scalar variance. A design process 
could start with a particular material outcome that can then be articulated in 
terms of the multi-instable individual human-technology relations it is involved 
in (Redström & Wiltse, 2015a; Verbeek, 2005), which in turn could be positioned 
within a larger ecology of related technologies, people, and their mediated practices 
and values (Nardi & O’Day, 1999; Shove et al., 2007). Eyespy, EyespyTV, and 

45 See also (Porter & Heppelmann, 2014), for a more business and management-centric discus-
sion of the different ways in which smart things are configured and can be framed.

46 Often, many of these services and products can be essential to the core function of the 
artefact; for example, see (Lloyd, 2018). 

47 For example, see Facebook Portal and The New York Times’ story on its data-sharing agree-
ments (Dance, LaForgia, & Confessore, 2018; Seifert, 2018). See also, (Zuboff, 2015, 2019).
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Neural, individually highlight different forms of engagement with the notion 
of scale and collectively represent an example of scalar variance and how design 
frames (could) change as scales shift in relation to smart surveillance technolo-
gies (see Chapter 3). On the other hand, processes can also start with localised 
interventions and performances within contexts shaped and affected by smart 
technologies, progressing to evolving socio-material expressions that simultane-
ously strategically configure (design-as-)practice and translate contextual values 
and vision (Manzini, 2015b). The LibraryUX project unfolded through individ-
ual and contextually specific workshops that laid the foundations for Frilux by 
helping create partnerships and an intuitive articulation and understanding of 
design and its potential strategic role and position at the library (amongst mem-
bers of the team). This resulted in a critical reframing of the project goals and a 
shift in its scale – from loosely connected individual workshops to a brand that 
articulated and framed design and its (perceived/proposed) strategic value at 
the library. Fram was also an example of scalar variance and strategic reframing 
from the general (Frilux) to the particular through the critical exploration of the 
entangled relations between dark matter, technological matter, and designed 
services in the context of the digital services department and the library. Our 
explorations and design exercises also engaged with smart technology at differ-
ent scales and resulted in material expressions that could be situated within the 
broader library ecology as singular touchpoints (such as Fritt and #knowyour-
data), technological infrastructure (SagaAI and its modular architecture), and 
stakeholder networks (NCOS). 

Fram and Neural can also be viewed as an exploration of the temporal dimen-
sion of scalar variance, or how things change differently with different scales of 
change in time. While these projects were situated in the near future, i.e., in the 
year 2025, they still highlight how smart things can change non-linearly with 
time. This is because the future does not follow singular and well-defined trajec-
tories but rather is a space rich with competing, emergent, and dynamic possi-
bilities and visions (hence the term futures) (Candy, 2010). Moreover, the fluidly 
assembled character of smart things makes things more complex by presenting 
new and more entangled possibilities of socio-technical developments. As dis-
cussed previously, an example of this entanglement is how traditional institu-
tions like banks are constantly having to rethink how they position and think of 
themselves (also see the following section). Everyday smart objects can also be 
(implicitly and explicitly) involved in diverse aspects of practices and experience. 
For instance, a smart speaker is not just a device meant for playing sounds or 
music but accessing information and controlling other devices in the home as 
well. Simultaneously, it is an artefact that can monitor everyday interactions 
and habits to deliver personalised content and advertisements. Therefore, imag-
ining how smart things might evolve and change temporally (such as the futures 
of the digital library or smart video surveillance) does not just involve exploring 
trends and emerging developments within that particular context or technology 
but rather means exploring how smart technologies are evolving in general.
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Dark Matter

Another aspect that comes to light upon taking a things/Things perspective con-
cerning smart technologies, is dark matter and its implications for design. So, 
what might be the possibilities and problematics of designerly engagement with 
dark matter?

The notion of dark matter in itself suggests that it cannot be shaped or 
engaged with directly, only through implication (Hill, 2015). Designers, there-
fore, attempting to strategically engage with/in organisational settings need to 
consider and work with the framing and foundational conditions shaping and 
affect dark matter. This implies engaging with practices, perceptions, strategic 
goals, values, and identity, at different scales ranging from individual mem-
bers, communities, and the organisation as a whole. However, engagement 
with the practices and perceptions of an organisation from the outside tends to 
have limited uptake and impact (Hill, 2015; Junginger, 2016; Manzini, 2015b). 
Designers need local support that can help them transition into and understand 
the particularities of the dark matter of an organisation. To be sure, this is not 
an objective and one-sided process of knowledge exchange or transfer but an 
organic and shared process of learning that unfolds over time and casual dis-
cussions, workshops, and other hands-on and dialogic exchanges. In my work, 
I have emphasised the importance of knowledge brokers in helping with this 
transition and as translators who bridge the gap between design and the local 
practices of an organisation. Manzini describes collectives of designers and prac-
titioners from an organisation who share a vision and approach for design as 
designing coalitions and writes –

designing coalitions do not emerge by chance; they are themselves the 
result of design: an activity proper to the discipline of strategic design 
that seeks to identify a suitable group of partners and build with them a 
set of shared values and converging interests (Manzini, 2015b, p. 69). 

The trajectory of the LibraryUX, Frilux, and Fram projects, is such an example 
of a long term, sustained, and evolving engagement, where my role transitioned 
from that of an expert designer to a knowledge broker, and finally back to an 
expert designer situated on the boundary between professional design and 
the library’s practices, perceptions, strategic values, and vision. These projects 
emphasise how close engagement with local practitioners from an organisation 
can help transition them into an independent broker role in diverse design 
settings (such as the team leading and developing the Frilux initiative at the 
library). Also, they highlight how designers could transition out of strategic 
design engagements (an important concern in real-world design engagements) 
while still ensuring that the designing coalition continues evolving and devel-
oping further. 

A limitation of such long-term engagements is that they are by definition 
time taking and therefore expensive. Moreover, since these projects are often 
directed at cultural change and transformation, their impact is not easy to quan-
tify and communicate (see Chapter 3 for the issues with communicating the 
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approach in the LibraryUX project). I think this could be one of the reasons why 
design toolkits tend to be repeatedly adopted by organisations as a prescriptive 
solution for introducing and practicing design. While I do not have concrete rec-
ommendations or solutions for overcoming this limitation, a possible strategy 
could be in organisations attempting to develop design competence internally. 
However, it must be noted that design, if situated outside the diverse commu-
nities of practice within an organisation, could still find engaging with its dark 
matter difficult, if not impossible. Instead, design, brokered in coalitions, needs 
to simultaneously translate an organisation’s contextual values and vision, while 
also being translated into a situated and strategic art (Junginger, 2016; Pandey, 
2018a).

Entangled Expressions

Defining smart things as fluid assemblages of becoming matter/concerns that 
practices can be (co-)performed with/in, frames designing them as an entangle-
ment of different forms of material, strategic, and cultural expression. While 
technological artefacts are known to mediate human practices and experiences 
in different human-technology relations, humans are considered as the only 
active performative agents in the relationship, whereas things ‘act’ in a more 
passive manner through their material presence and cultural perception (Shove 
et al., 2007; Verbeek, 2005). However, as material artefacts, smart objects are 
not just passively present but act, learn, and change situationally in dynamic 
and evolving configurations with human subjects and therefore, actively co-per-
form practices (Kuijer & Giaccardi, 2018). Consequently, material expressions 
of smart things also involve (often unpredictable) performative expressions 
that can surface in multi-instable human-technology relations (Redström & 
Wiltse, 2015a). Since smart things become in situated performances with human 
subjects that can never be fully and comprehensively defined, designing them 
becomes an ongoing process of negotiation between active and dynamic sub-
jects and objects (Dilnot, 2015a) resulting in (fluid) “arrangements that produce 
effective forms of agency” (Suchman, 2007, p. 242). While I did not consider the 
concept of co-performance during my experiments, aspects of this negotiation 
can still be seen in my own work. For example, implementing the conversation 
modelling algorithm and interacting with Hearsay and recording this exchange 
over time proved essential for me in speculating about different scenarios and 
forms of presence it could have in everyday life. Designing Hearsay and con-
ceptually situating it in everyday contexts became a process of negotiating the 
expressive possibilities presented by the material and the different ways in 
which it could implicitly and explicitly participate in routine performances. In 
the case of Eyespy and EyespyTV, this negotiation happened during the installa-
tions and workshop respectively as participants engaged and co-performed with 
the artefact. Performances with EyespyTV in particular, resulted in speculations 
about the different ways in which smart surveillance technology could become a 
part of everyday practices and routines; something that I attempted to explore 
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and articulate further with Neural. Neural therefore, can be seen as an example 
of a project where a material expression (EyespyTV), and direct co-performances 
with it, transitioned to a cultural expression that explored possible imaginaries 
and implications linked to the adoption and everyday presence of technologies 
(Martinussen, 2015). As smart things evolve, adapt, and change in new and 
unpredictable ways, getting increasingly embedded and involved in everyday 
environments and practices, they necessitate the ongoing development of cul-
tural expressions that critically negotiate between their strategic value and their 
moral and ethical implications. Design, in such cases, is not just concerned with 
configuring material expressions but also critically conceiving cultural expres-
sions as well. It configures things, their form, expressions, and intended actions, 
along with their (potential) cultural position in the world including the concerns 
they create and present. Tonkinwise writes – 

Design’s task is not only to imagine what could possibly be made real, 
but also to determine what should be made real, what would be pref-
erable. This is not just a matter of ascertaining what is useful, but 
of foreseeing the consequences of a design becoming widely used. 
Visualizing and prototyping that designers do when designing can 
allow them to anticipate what their designs will design, discerning the 
risks that follow from any design’s realization. (Tonkinwise, 2015)

Finally, smart things can directly participate in everyday performances in the 
form of interfaces and embodied artefacts while also shaping the context of per-
formances as absent-yet-present systems and infrastructures (Pandey, 2018b). 
Cultural expressions of smart things often attempt to unpack and materialise 
these (often obfuscated and invisible) systems and infrastructures – making “the 
technically invisible culturally visible” (Martinussen, 2015, p. 133). However, 
these invisible systems and infrastructures are also strategically implicated in a 
co-articulating relationship with the organisational dark matter. Smart things 
affect an organisation’s situated values, vision, practices, and culture. Therefore, 
they also influence how design-as-practice is contextually configured in these 
settings. On the other hand, the organisational dark matter influences the sit-
uational translation and material transformation of smart things based on the 
perceived strategic value of technologies. Porter & Heppelmann articulate the 
duality of this relationship as – 

The changing nature of [smart] products is disrupting value chains and 
forcing companies to rethink nearly everything they do, from how they 
conceive, design, and source products; to how they manufacture, oper-
ate, and service them; to how they build and secure the necessary IT 
infrastructure. Smart, connected products raise a new set of strategic 
choices about how value is created and captured, how companies work 
with traditional and new partners, and how they secure competitive 
advantage as the new capabilities reshape industry boundaries. For 
many firms, smart, connected products will force the fundamental ques-
tion, “What business am I in?” (Porter & Heppelmann, 2014, p. 67)
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For example, the design concepts explored in the Fram project explored how 
the perceived strategic value of smart technologies for the library and its impli-
cations on the organisation’s values, vision, practices, and culture could be crit-
ically and discursively explored and negotiated through design. Each concept 
was an entanglement of material, cultural, and strategic expressions – design 
artefacts that highlighted new opportunities and value propositions that smart 
digital services could present for the library along with their embodied values 
and impact on the practices of librarians and the identity of the library in the 
university and society in general.

Figure 58 Visual outline of designing smart things (simplified)
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(In)stability and (In)discipline

If becoming and performing define smart things, then instability, expressed as 
variance and entanglement in the preceding discussion, characterises the practice 
of designing smart things, at least as it seems to have unfolded in my program. 
This is further evidenced by the notions such as movement (Pandey, 2018b), oscil-
lation (Pandey, 2018a), conjoined (Pandey & Culén, 2017, 2018), working across 
dichotomies, and drift, which I have constantly used to articulate and discuss my 
experiments and arguments both in this thesis and my conceptual experiments. In 
addition, my practice can generally be identified as having a critical, exploratory, 
and reflective viewpoint, that builds on a genealogy of speculative, critical, opposi-
tional, and discursive design practices (Auger, 2013; Dunne, 2008; Dunne & Raby, 
2013; Pierce, 2015; Sengers et al., 2005) (amongst many others) without solely 
identifying with any one of them in particular48. My practice can instead be char-
acterised as a kind of indisciplined critical practice (Gaver, 2014; Mazé & Redström, 
2009) – adapted and critically reframed based on the specific project intent and goals and 
general concerns of the program, presenting alternative propositions about “the status 
quo and future realities […] rather than a mere description of ‘what is’ or a norma-
tive prescription of ‘what should be’ (Mazé & Redström, 2009).” It contextually, 
temporally, and critically rearticulates and blends (or stealing (Dilnot, 2016)) phil-
osophical, sociological, and design theoretical perspectives together. Gaver writes – 

[Design as indiscipline] does not imply that design is undisciplined, 
however. The relaxation of truth claims in many of the processes of 
design may suggest a kind of free-for-all, in which anything goes and 
there is no basis for discrimination. But aesthetic accountability—the 
responsibility to make things that work—is a demanding discipline 
of its own. It may benefit from a kind of playfulness of thinking that 
thrives on the methodological indiscipline I have described, but it 
also requires the ability to fit together ideas, materials, technologies, 
timings, situations, people and cultures. (Gaver, 2014, p. 162)

I argue that approaching design as an indisciplined critical practice can be a pro-
ductive tactic to work with the instability of smart things and the design con-
cerns they present and articulate, to collectively and strategically engage, critique, 
probe, and explore their temporal and spatial scales and structures. As smart 
things become both the artefacts and environments that we live and act with/in, 
the scope and scale of design concerns and practice increasingly shift to “all parts 
of contemporary life: with economy as well as ecology, with traffic and communi-
cation, with products and services, with technology and innovation, with culture 
and civilization, with sociological, psychological, medical, physical, environmental, 
and political issues, and with all forms of social organization. Given its complexity, 

48 Discussing smart things through a particular approach to design practice could have also 
detracted from the central intent of this thesis, which is to frame and articulate the design 
space of design practices presented by smart things (see also, Orient). 
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design has thus meant working on history, on the present, and on the future (“The 
Munich Design Charter,” 1991, p. 75) as discussed in (Bremner & Rodgers, 2013).”
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Figure 59 Design space of practices involved in designing smart things.
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Chapter 6 
Drift

As technologies have evolved from stable material arte-
facts that mediate practice and experience to becoming 
and performing fluid assemblages, so too have things and 
what they (can) mean with/in everyday practices and expe-
rience. As things change (both literally and figuratively), 
design, as a field of thingly concern, response, and enquiry 
(Potter, 2002) needs alternate forms of understanding 
and practice. In response to this and the growing cultural, 
strategic, and material presence of smart technologies in 
everyday lives at different scales and in diverse forms, in 
this thesis, I presented a research program that explores 
the notion of designing smart things. I progressively unpack 
this notion by engaging with the dichotomy between mate-
rial-oriented and dematerialised/post-thing centred design 
concerns through a range of practice-based conceptual and 
artefactual design experiments that range from those that 
directly engage with smart technology as a material for 
design to those involved in situationally translating prac-
tices within contexts shaped by smart technology. Working 
in and across disciplinary contexts and concerns of interac-
tion and strategic design, I attempted to engage construc-
tively with the design theory of smart things as a thing 
that could also be made through design (Redström, 2017). 

Chapter 6 
Drift
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The thesis began with introducing programmatic design 
research and the notion of intermediate and transitional 
definitions presented by Redström (see Orient, and Chapter 
2, Frame). As a part of the orientation and the framing 
of the thesis, I presented the programmatic approach as 
a proposition for how the thesis intends to engage with 
and conceptually articulate the notion of smart things. 
So, at this stage, as a way of concluding the thesis, I reflect 
on what the notion of programmatically developing an 
understanding of smart things actually resulted in.

To the things themselves!? 

This adaptation of Husserl’s famous ‘birth-call’ of phenomenology, and later the 
material-turn in post-phenomenology (Verbeek, 2005), perfectly highlights the 
double condition of my program and this thesis. It is at once an assertion (this!) 
– a concrete ostensive expression that defines particular forms of understanding 
and action, and proposition (this?) – a critical question to that which exists, 
which is in itself open to further critique and change (Dilnot, 2015a). This call 
captures the conceptual core of this thesis, the things themselves, that collec-
tively present an assemblage of transitional definitions (Redström, 2017) that 
occupy the space between particular designs and universal paradigms related 
to designing. The things are concrete expressions of the situated and evolving 
poetics and politics of the program and as such propose alternate possibilities 
for how things could be (this!), while also presenting a material basis for the 
program to critically evolve and change (this?). Further, this assemblage of defi-
nitional (material and conceptual) things collectively and relationally presents a 
propositional and contingent understanding of material, cultural, and strategic 
concerns related to designing smart things.

One of the components of this assemblage is a portfolio of (artefactual and 
conceptual) design experiments, that present definitions in the sense of a mate-
rial thesis (Seago & Dunne, 1999) and ostensively highlight how things could 
potentially be different, while collectively also acting like milestones within a 
probable design space. In conjunction with a brief outline of the program, the 
portfolio presents a first read of the composite conceptual structure being con-
structed in the thesis, broadly and tentatively outlining the intent (generally and 
concretely, conceptually and materially, and textually and visually) by juxtapos-
ing the program and experiments.

The second read elaborates on the structural details and frame of the pro-
gram and experiments. It presents a dialectic exchange between particular 
experiments and the general framing of the program, that unfolds through the 
making of the conceptual and the material. As the program unfolds, new forms 
of material understandings, speculative possibilities, strategic entanglements, 
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and conceptual explorations surface, deepening particular (intensive and exten-
sive (Lindström & Ståhl, 2014)) aspects of the design space of smart things. 
The second read also expresses the foundational shifts that act as the backdrop 
or worldview within and against which the exchange between the program and 
experiments unfolds. Two main shifts are articulated; framing design as mate-
rial transformation and situated strategic translation, and design-as-practice/
practices-as-designed. These shifts do not directly determine design practice or 
outcomes but rather have a relation similar to that between figure and ground 
– presenting possibilities of critique and developing alternate viewpoints. They 
also emphasise the nature of a program as a provisional knowledge regime (Binder 
& Redström, 2006) that critically probes alternate foundations and forms of 
practices, and is not just limited to the formulation of new design methods or 
tools. Finally, working with alternate and provisional foundations can also high-
light new relationships and differences between disciplinary boundaries and 
open up possibilities of designing across them. For instance, interaction design 
is often framed in terms of (and limited to) acts of material transformation 
that are closely linked with different kinds of anticipated use and experiences. 
However, these acts are explicitly or implicitly shaped by situated forms of 
practice and understanding, or the dark matter where the transformation takes 
place – something that is rarely addressed within interaction design discourse49.

Finally, just as the third read of a product is directed at aspects of its lived 
experience or what it may become in practice, the third read of the program and 
experiments attempts to explore the design space in more projective and general 
terms that can inspire (Gaver, 2012) new and alternate kinds of designs and 
designing (or, what smart things may become). In this part of the thesis, I reflex-
ively assemble the outlines of a conceptual definition of smart things as config-
urations of becoming matter/concerns that situated practices can be performed 
with/in and concerns related to scalar variance, expressional entanglement, and 
unstable material and disciplinary foundations that can characterise the process 
and practice of designing smart things. 

Through the three reads, I have attempted to assemble a polymorphic under-
standing of designing smart things – where a particular read is not more real 
or complete but rather, all of them work together to “span a much larger set 
of issues than any particular kind of concept could do for design” (Redström, 
2017). 

Conclusion?

So, what could I offer as a conclusion? 
I could conclude by summarising that this thesis takes a constructive, 

pragmatic epistemological stance, that creates knowledge through design and 

49 For example, see (Pierce et al., 2015) for a discussion on the issues of conflating general and 
situated forms of critical design practice in interaction design. 
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practice – by making things, and using them to negotiate (often) incommen-
surable dichotomies between concepts, things, and disciplines (Dilnot, 2015a). 
It makes discipline specific (intensive) contributions through six conceptual 
experiments that are closely linked with each project and its artefactual experi-
ments. The thesis is in itself articulated across disciplinary boundaries and con-
tributes alternate foundations and design frames that help define smart things 
and present conceptual concerns related to their design. 

However, while the thesis is framed around the program and the experi-
ments, as a material and conceptual compilation of sorts, it is still very much a 
part of the program – as a conceptual experiment that articulates it from within, 
through reflexive and projective reads of its intent, outcomes, foundations, 
frames and dialectics. As with other conceptual experiments, it is simultane-
ously descriptive and projective and drifts the program forward since presenting 
concrete designs and their associated design practices also stresses the idea that 
as much as things were designed in the way they were, they could be different. 
Moreover, the intention of this thesis was never to conclusively close the book 
on smart things but rather open a design space for ongoing and varied kinds of 
design research and practice.

Based on the reflexive process of writing this thesis, what I could instead 
offer are a few conceptual and speculative trajectories that the program could 
drift into; things I might have done next in a (as-yet) fictional ‘phase four’ of 
the program. Considering the political, plural, and strategic nature of design 
futures, deeper engagement with the temporal politics (Maze, 2016) of smart 
things could be one trajectory for the program. In conjunction with the situated 
dark matter, this can surface and articulate the embodied cultural and ideo-
logical positions of things and the futures they manifest, including how they 
negotiate strategic value and moral values. Further, like with Frilux, sustained 
and repeated engagement with design futures could strategically reposition 
them from visions that are largely external to everyday practices and culture 
to something that co-articulates culture, perception, and practice in organisa-
tional settings. Alternately, the program could explore how situated strategic 
and cultural perceptions of technological potential within organisations shapes 
smart things, while also probing for possibilities of reshaping these perceptions 
through exploratory and speculative material engagement. The relationship of 
smart things and perceptions of technological perception could additionally be 
explored at a different, more personal, scale where situated forms of (pre-de-
fined and improvisational) becoming and performances simultaneously mediate 
everyday practices and perceptions while also getting implicated in more general 
(often strategically motivated) conceptions of the smart home. 

Designing smart things is not a matter of following a universally applicable 
design approach or best practices but continually becoming and performing in 
and through things and the diverse forms and scales of drifts, entanglements, 
movements, and oscillations they present. Because, just as smart things con-
stantly learn, change, and evolve, so too should design. 
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Figure 60 Possible ways forward.
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Abstract. The nature of services is becoming complex, indeterminate and often 
transformational and hence designed solutions need to allow for continuous and 
ongoing evolution by building up organizational capacity for sustained 
innovation. Design thinking practices are known to be effective at generating 
innovative outcomes in cross-functional, multi-stakeholder and indeterminate 
scenarios. However, they are also met with resistance to change due to deep 
rooted and established work practices and culture within organizations. 
Building on theoretical guidelines from practice theory, organizational studies 
and HCI literature related to practices, learning and innovation, this paper 
introduces ‘proto design practice’. Proto design practice is a practice-based 
approach for organizational settings that allows for the translation of design 
thinking practices in the context of communities’ work practice and 
consequently allows proto-practices to emerge. The proposed approach is 
showcased in a case study where design thinking was introduced in the context 
of an academic library.  

Keywords: Design Thinking; Transformational Design; Design Methods; 
Practice Theory; Proto-practices; Sustained Innovation. 

1   Introduction  

Organizations increasingly need to function within a constantly changing multi-
stakeholder environment and deal with indeterminate problems [1]. Consequently, 
design outcomes cannot take the shape of fully determinate designed solutions but 
rather needs to allow for continuous and ongoing evolution by building up 
organizational capacity and skills for reflexive action and sustained innovation [2]. 
The framing of design problems in such scenarios closely resembles Rittel and 
Webber’s [3] articulation of wicked problems which are problems that have multiple 
stakeholders and decision makers with complex and unclear information and 
incomplete formulation. Subsequently other researchers (see [4–6]) have also 
proposed design thinking as a viable approach for working within cross-functional 
scenarios and have deemed its practices as being especially effective for working with 
wicked problems [7]. 

‘Design Thinking’ has been approached from many perspectives and defined in 
many different ways throughout literature, with different levels of grounding in 
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theory, practice and research. A popular description of the process has been given by 
Tim Brown [6]  

a human centered and collaborative approach to problem 
solving that is creative, iterative and practical  

In an organizational context, this process works by developing a common shared 
language [8] across areas of cross-functional expertise for human and solution centric 
thinking [9, 10]. Dunne and Martin [4], highlight the difference between typical 
problem solving processes in organizations with design thinking by taking the case of 
managers who typically avoid working with wicked problems because of multiple, 
conflicting and often unclear decision making sources and contrasting them with 
designers who typically treat such situations as a part of the problem formulation or 
constraints. Design considerations in this process, as outlined by Brown [6], pay equal 
attention to service/product desirability, technical feasibility and business viability 
and hence help in the creation of products and services that align with business goals 
and human needs while remaining realistic in their scope. Design thinking practices 
have found relevance and have had demonstrable impact in a wide variety of fields 
like library systems design [11, 12], healthcare services [13], organizational strategy 
[4], organizational studies [9] and social innovation [5].  

1.1   Design Thinking as an alternative to existing practice 

The incorporation of design thinking practices could be a viable strategy for 
enabling cross-functional and sustained innovation with a human centric perspective 
within an organizational context. However, the introduction of new and possibly 
‘transformational’ [1] work practices as a preferable alternative within organizational 
contexts is usually met with a resistance to change due to deep rooted and established 
work practices and culture [14, 15]. Innovation processes, in such cases, need to use 
methods that foster core competencies of an organization along with aiding the 
implementation of new ideas [16]. Multiple toolkits have been designed to introduce 
design thinking in different organizational and institutional contexts [17–19]. 
However, we argue that these toolkits are too abstract and removed from actual 
organizational work practices to be adoptable for sustained organizational innovation 
and to cause significant change in non-design practice. Research has also highlighted 
the issues of adoption faced by design driven change processes in organizations [2, 
14]. While these toolkits share important insights into design thinking practices, they 
need to be curated based on relevance and introduced in a setting informed by work 
practices. Further, we propose that design thinking practices need to be introduced in 
the context of existing work practice, i.e., translated and framed in terms of the 
existing practices and problems of an organization.  
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practices. Further, we propose that design thinking practices need to be introduced in 
the context of existing work practice, i.e., translated and framed in terms of the 
existing practices and problems of an organization.  

1.2   Design Thinking as a proto-practice 

Instead of looking at resistance to change in purely detrimental terms (with regards 
to innovation), it should be taken as an indicator of existing design processes within 
an organization and incorporated into the change processes. Viewed from a practice 
perspective, resistance to change can also be decoded in terms of ‘legacies of 
practices’ [14] and specifically as legacies of work practices related to the design of 
services within organizations. Brown and Duguid [20] argue that while legacies of 
practices are considered as resistant to change and obstructive to learning and 
innovation, they are in-fact potentially complementary. Further, they suggest that 
learning, if framed in terms of practice, can offer a bridge between working and 
innovating. Lately, the concept of practice as a unit of design, as opposed to a unit of 
analysis, has also been given special attention in HCI literature [21, 22], specifically 
in the context of situations that require sustained and systemic change and offer 
important methodological insights with regards to framing design thinking in terms of 
legacies of practice for non-designers. Kuijer et al. [21] argue that while practices 
have been widely studied analytically and used empirically for the design of new 
artifacts they could also be used as a unit of design where the intent of the design 
process shifts from the design of new products to the design of artifacts and settings 
that lead to the emergence of ‘proto-practices’ [21, 23, 24]. Shove et al. [23] describe 
proto-practice as 

the active integration of elements [of practice], some new, some 
already well established, that together constitute what we might 
think of as innovations-in-waiting 

Further, they highlight the future oriented nature of proto-practices by describing 
them as practices that are not yet realized [23] but rather are proposals for future 
practice that are ‘in the making’ and yet grounded in existing practices [25]. Shove et 
al. [24] differentiate between proto-practices, practices and ex-practices by discussing 
them in terms of the configuration of the elements of practice (described in detail in 
section 2). They argue that changes in the configuration of the elements of practice 
lead to changes in the nature of practices with new configurations taking the shape of 
proto-practices. This is in contrast with routine practice where links between the 
elements of practice are continuously being formed and hence the configuration of 
elements being sustained and ex-practices or disintegrating practices where the links 
between the elements of practice are no longer being created. Additionally, owing to 
them being a combination of the new and the emergent or the familiar and the well 
established these practices are also known to be transformational and change drivers 
by nature. We argue that design thinking practices need to be translated into proto-
practices with the involvement of organizational communities and by situating them 
in the existing problems and practices of organizations. These emergent design 
thinking proto-practices would offer a way for the reflexive and collaborative 
transformation of work practices. Additionally, it would also allow for the possibility 
of using past experience, constraints and failures as frameworks for understanding 
implications and viability of design concepts rather than merely as consequences of 
failed processes. 



This paper makes contributions to design thinking theory and practice by 
presenting a theoretical examination of the discussions on practice, learning and 
innovation from a practice theory, organizational studies and HCI research standpoint 
and drawing from the outlined theoretical considerations to introduce a 
methodological approach called ‘proto design practice’. Proto design practice is a 
practice-based approach for organizational settings that allows for the translation of 
design thinking practices in the context of communities’ work practice and 
consequently allows proto-practices to emerge. Next, we present two cases where we 
investigate the proposed approach in use and discuss our findings in the light of the 
theoretical considerations and methodological approach presented. While the cases 
present results from the context of an academic library, we suggest and elaborate that 
the approach is equally applicable for organizations in general. Lastly, our study 
highlights important design and research considerations with regards to using 
practices as a unit of design within organizational settings. Therefore, while the study 
does not describe specific interactive systems in a traditional sense, it contributes to 
HCI literature by adding to the emerging but significant body of research relating to 
the design of practices. 

2   Theoretical Considerations 

2.1   Learning and Work Practice 

Brown and Duguid [20], in their seminal work on organizational learning, suggest 
that although innovation, work and learning are often considered to be conflicting 
activities in an organizational context, ‘working, learning and innovating are 
interrelated and compatible and thus potentially complementary’. Their paper places 
special importance on understanding work as a constantly evolving and socially 
constructed practice with constraints, rules and workarounds and sustained innovation 
as community centric outcome rather than being driven by individual practices. 
Further, they offer a conception of learning as a bridge between work practice and 
innovation and frame it as separate from explicit ‘transfer models’ like training where 
transmission of abstract and explicit knowledge is the focus and the setting for 
learning is not considered to be important. Learning, they argue, is not just the 
acquisition of abstractions and facts about practice but more importantly is about 
acquiring the ability to perform like a practitioner [20, 26]. It closely resembles the 
situated, social and improvisational nature of actual work practice and happens within 
and between communities of practice in settings situated in (rather than removed 
from) practice [16, 26]. They refer to this as ‘learning in working’ and claim that the 
knowledge in such cases is performative in nature and different from abstract 
knowledge that is largely declarative.  

Due to the tacit and performative nature of the knowledge embedded in work 
practice, the social context and involvement in practice play a crucial role in the 
nature of translation, interpretation and understanding of that which is being learnt 
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[26, 27]. Hence, processes working within organizational settings need to account for 
these shared practices and design legacies specially in the context of systemic change 
and cross collaborative innovation [28, 29]. Learning removed from context and 
practice leads to participants gaining a ‘know-that’ about knowledge rather than a 
‘know-how’ and hence has little to no impact on the social practices of the 
community [26, 30].  

2.2   Practices as a unit of design 

Kuijer et al. [21] build on Reckwitz’s [31] definition of practice which describes it 
as routinized behavior that consists of several inter-related elements out of which 
three are especially significant from a design standpoint - images, skills and stuff [23]. 
Images are socially shared meanings of practice and shared ideas of the significance 
of participation in it. Skills are learnt bodily routines, accumulated know-how and 
ways of acting and feeling based on the situation at hand. Stuff refers to the hybrid 
material elements involved in practice involving both human and non-human actors. 
Treating images, skills and stuff as fundamental constitutional elements for 
configuring practices, they argue that practice oriented design needs to consider 
existing and future configurations of all three elements and equally importantly, how 
they relate to each other and come together to facilitate the creation of proto-practices. 

While their discussion and subsequent framework is largely centered on 
developing routinized behaviors and habits for creating systemic change for 
sustainability, the foundational concepts highlighted share a lot of commonalities with 
discussions on learning and work practice in organizational studies. Building on the 
differences between the nature of collective practices highlighted by Shove et al. [23], 
Kuijer et al. [21] define specific and enduring configurations of images, skills and 
stuff as practices-as-entity and suggest that they are retained over space and time if 
performances are regularly maintained and reproduced. However, this know-how is 
appropriated with a reconfiguration of elements when being enacted in specific 
situations and is referred to as practices-as-performance. The performative aspect of 
practice is especially significant in this discussion as performance is highlighted as 
the means through which practice becomes embodied as tacit knowledge and 
consequently innovation in practice is a result of conscious changes in performance. 
Brown and Duguid also refer to embedded practices (also see [14]) as representative 
of socially constructed and shared knowledge or know-how within communities of 
practice. Further, they differentiate between canonical or explicit and non-canonical 
or tacit forms of knowledge [20] in organizations and argue that actual practices of 
communities take a tacit form and are largely performative in nature [26] relating 
closely to the earlier discussion on practices-as-entity. These embedded practices also 
need to be modified routinely through collaborative and ad hoc decision making [20] 
based on the particular difficulties at hand, similar to Kuijer et al.’s [21] discussion on 
practices-as-performance. They highlight how communities narrate and share these 
instances of specific reconfiguration as informal stories and use them as a way to 
learn and change practices and frame it as a form of continuous innovation.  

Therefore, we argue that the design guidelines and implications outlined by Kuijer 
et al. [21] would be very relevant for framing a practice-based methodological 



approach for introducing design thinking in organizations. They propose the 
following considerations for treating practices as a unit of design - bodily 
performances, creating crisis of routines and generating a variety of performances. 
Involving all of these considerations allows for the creation of evolving 
configurations of the elements of practice - images, skills and stuff [23]. 

Bodily Performances  
Bodily performances are described as ways in which routines are learnt and 

evolved [21] and how tacit knowledge is embodied through peripheral participation 
[26]. When considering practices as a unit of design, situations need to be created that 
allow for active bodily performances in which new and familiar elements are 
integrated leading to the construction of proto-practices that can then lead to altered 
practice-as-entities. 

Crisis of Routine 
Crisis of routine refers to situations where a change in the elements of practice 

leads to adaptation, improvisation and experimentation by participants [32]. This 
leads to new kinds of “crisis” performances involving elements that are completely 
new to practice-as-entity and consequently, potential opportunities for creating a 
change in practices. Kuijer et al. [21] suggest that crisis of routines should be 
designed and staged for generating proto-practices in performance (i.e., allowing 
proto-practices to emerge in practice). 

Variety of Performances 
Crisis performances, unless repeatedly performed by a community of practice, are 

always perceived as exceptional and as a unique case. To reconfigure practice-as-
entity, the crisis needs to be repeated for different members of the community leading 
to different kinds of adaptations and improvisations and allowing for multiple sets of 
similar narratives to be developed by the community around the reconfigurations in 
practice. 

 
In summary, considering the theoretical implications highlighted in section 2.1 and 

2.2, settings intended to introduce new practices should, ideally, be situated in a real 
social contexts and deal with issues of actual practice. Additionally, these settings 
should communicate a combination of tacit and explicit forms of knowledge rather 
than explicating abstractions and facts about ideal notions of practice. Lastly, they 
should create reconfigurations of images, skills and stuff by creating bodily 
performances, crisis of routines and a variety of performances leading to emergent 
proto-practices that provoke reflective change in organizational communities’ work 
practices. 
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3   Proto Design Practice 

We have argued that for catalyzing sustained reflexive and collaborative 
transformation of work practices, design thinking practices need to be transformed 
into proto-practices, i.e., design methods novel to an organization need to be 
integrated with familiar elements from the context and the practice of the 
organizational communities involved. In this section, we refer to the outlined 
theoretical considerations to introduce a practice-based methodological approach 
called ‘proto design practice’ that is intended to catalyze the translation of design 
thinking practices in the context of an organizational communities’ work practice and 
consequently allow proto-practices to emerge. Due to the largely tacit nature of proto-
practices [21], we suggest structuring settings designed for their emergence should 
take the form of hands-on and collaborative workshops involving cross-functional 
communities for introducing design thinking practices.  

Physical environments have an important role to play in enabling bodily 
performances [21, 33, 34]. From a design thinking practice standpoint, design studios 
offer a spatial setup for the enactment of its performances and routines [35, 36]. 
Wilkie and Michael [37] extend the conception of studios beyond its spatial 
characteristics and frame them as ‘centers of synthesis’ where heterogeneous 
perspectives (images), expertise (skill) and availability, use and reuse of materials 
(stuff) culminate into ‘creative’ or ‘innovative’ outcomes both in pedagogic and work 
settings. Blevis et al. [38] also highlight the creative, collaborative and ‘highly 
material’ nature of design studios and emphasize the importance of tangible 
representation using sketches, paper prototypes etc. in the design process. They build 
on Cross’ [8] argumentation that designers use highly representational methods to 
drive discussions as a process of building a ‘collective memory’ within the entire 
team. Based on these discussions, we argue that design studios outline important 
characteristics for framing design guidelines for workshops intended to translate 
design thinking practices to organizational work practice. 

We start by identifying the communities involved in these workshops and the 
current configuration of the elements of practice for these communities by trying to 
discover the context of work, modes of participation and collaboration, common 
problem areas and mapping their experience and insights about the organization. 
Identifying these factors is also essential to understand the existing configuration of 
the elements of practice [23] for the participating organizational communities. This is 
done by repeated engagement with participating communities and facilitating their 
engagement with both problem discovery and solution discovery. The understanding 
gained through repeat engagements is also used to physically situate the workshop in 
the context of the participants’ practice and allowing them to work with their own 
problem areas in a familiar context. The re-configuration of elements happens in 
specially constructed settings along with new methods and materials that complement 
and sometimes replace existing ways of collaboration and are intended to create crisis 
of routines that allow for improvisation, appropriation and new bodily performances. 
Therefore, rather than a hands on training experience constructed around 
prefabricated design problems using prescribed and often abstract recipes commonly 
used in design training seminars and toolkits [17, 18], the participants are involved in 



an improvisational and hands-on process built around design thinking methods 
introduced in the context of existing practices and problems of the community and 
offering a way of introspection, reflection and collaboration. Additionally, even 
though the workshop structure outlined in this approach shares characteristics with 
co-design settings [39] the focus on social and collaborative learning and the 
emergence of proto-practices rather than on design outcomes [40] serves as the 
primary and an important differentiator between the two. Other points of difference 
are the participants driving the problem definition and often working on multiple 
problem areas in independent design teams without any creative input from the 
designers who primarily play the role of process facilitators. The setup of the 
workshops is described in terms of the ‘space, the ‘materials’ and the ‘actions’ – 
characteristics evolved form conceptual descriptions of design studios in a research 
context [35–38] and explicated in terms of practice using the theoretical framework 
described in section 2 (see Table 1).  

Table 1.  Co-relation between the guidelines for Practices as a unit of design and the design 
guidelines for the workshop environment.  

 Involving bodily 
performance 

Creating crisis of routine Generate variety of 
performances 

Space Creating an open space for 
free movement with access 
to personal and shared 
surfaces 

Re-configured spatial 
arrangement situated 
within a familiar context 

Undirected use of 
space, providing 
affordance and access 
to different surfaces 

Materials Providing access to a 
variety of materials for use 
as catalysts during 
exploration  

Introduction of new 
materials while working 
with the problem area 

Open-ended 
templates and a 
variety of materials 

Actions Provoking active 
collaboration and 
participation within and 
across groups 

Introducing novel 
methods for performing 
familiar tasks  

Semi structured 
outcomes 

Space 
Kuijer et al. [21] suggest that participants find it difficult to let go of existing 

practices in familiar contexts but we argue that in the case of work practice, 
familiarity with the context and routines of the workplace offers greater opportunities 
of improvisation and appropriation. Therefore, rather than opting for a lab like 
environment that is completely removed from everyday practice, we instead propose a 
hybrid environment for the workshops that borrows elements from both the lab and 
the field1. Even though these workplace environments are situated in the context of 

                                                             
1 Lab and Field here refer to methodological approaches described as a part of a larger 

framework, Lab, Field, Showroom, proposed by Koskinen et al. [41]. In this framework, lab 
refers to research conducted in controlled settings specifically created to observe and 
evaluate experimental prototypes that are radically different from real world settings. On the 
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framework, Lab, Field, Showroom, proposed by Koskinen et al. [41]. In this framework, lab 
refers to research conducted in controlled settings specifically created to observe and 
evaluate experimental prototypes that are radically different from real world settings. On the 

the participant’s practice, the physical setting of these environments is altered to 
resemble the setting and characteristics of a design studio. Vyas et al. [35] highlight 
the importance of re-configurability, agility and adaptability in design studios and 
refer to this flexibility in studios as ‘workplace making’. They build on Horgen et 
al.’s [42] work by suggesting that workplace making is a reflection of the 
continuously evolving nature of the design thinking practice where changing 
understanding of the design practice leads to altered work practice and physical 
settings. Movement through shared and personal spaces is also attributed as an 
important characteristic of such studios [36, 38]. Therefore, workshop environments 
need to have accessible and usable vertical surfaces like walls and windows that form 
important shared spaces and movable furniture for personal and group work. The 
primary changes should be directed towards changing the workshop space from a 
traditional classroom or seminar like environment to creating open spaces with spread 
out furniture placed close to vertical surfaces (if possible) allowing for movement, re-
configurability and access to shared and personal spaces.  

Materials 
Materials, in the context of the design studio are used to represent and build a 

continuously evolving and externalized collective memory [35, 38] of the tacit 
understanding and work practices that individual team members possess. Materials in 
conjunction with specific spaces also highlight the evolution of shared physical spaces 
and helps build a common understanding between the team as a whole [43]. They are 
also significant from the perspective of collaboration and communication within and 
between communities. From this perspective, materials are conceptualized as 
boundary objects that help mediate cross-functional exchanges along with helping 
negotiate difficulties of effective communication and collaboration. Boundary objects, 
described as objects that embody shared meanings and are of interest to each 
community involved [44], help clarify the assumptions and attitudes of each 
community to others involved and to themselves as well [45]. Additionally, they are 
also known to enable reflection and second degree learning within communities 
engaged by them [44]. From a practice perspective, materials have a direct co-relation 
with ‘stuff’ and hence a change in the materials involved in the participant’s routine 
practice would lead to an altered practice-as-performance due to a reconfiguration of 
the elements of practice. Hence, workshop environments should be equipped with 
access to a wide variety of physical materials like multi-colored paper, post-it notes, 
markers, scissors and glue. In addition to such constructive physical material, we also 
propose introducing semi-structured tools and templates that could act as a point of 
departure for various parts of the design process like storyboarding and mind 
mapping. These tools and templates act as catalyzing props for improvised 
performances. However, we argue for the use of minimal and reconfigurable 
templates that come without material or stylistic constraints and specific instructions 
for use. This is to allow for greater appropriation and experimentation during use.  

                                                                                                                                                  
contrary, field is an approach where prototypes are situated in pre-existing real world social 
settings and their effects and interactions are studied ‘in the wild’.  



Actions 
Design thinking practices have been outlined as co-related design methods framed 

in the form of a process, both in academic literature [46, 47] and in commercial 
design practice [17–19]. Most discussions [8, 18, 19, 47] broadly frame the design 
process as a highly iterative process and moves between the following phases - 
problem identification, problem and context discovery, synthesis, ideation, 
prototyping and testing. In the context of workshop environments, we refer to actions 
as descriptions of design methods outlined through contextually relevant examples 
from work practice and leading to semi-structured outcomes. The major actions used 
to introduce specific design methods at different points in the workshop are described 
in Table 2. 

Table 2.  Actions used to introduce design methods related to design phases.  

Actions Design phases Description 
Problem Definition Problem identification Identification of the problem area to be 

addressed in a design project along with 
common goals and project vision amongst all 
the stakeholders involved. 

Ecosystem Mapping Problem and context 
discovery 

An exploratory process that helps map and 
visualize the current understanding of a system 
[48] 

Design Ethnography Problem and context 
discovery 

A set of methods (inspired from ethnographic 
research) used to understand specific user 
habits, perspectives and problem domain and 
context for informing design decisions [49]  

Affinity Mapping Synthesis A process of identifying common co-relations 
and groupings between unstructured data and 
visually mapping them [50]  

Sketching All phases, general skill A highly visual method intended to create 
rough and quick visual representations 

Brainstorming Ideation An activity that is targeted at generating a lot 
of ideas rather than one ‘perfect’ idea  

Storyboarding Prototyping A visual representation of the different 
elements of a concept that captures when, 
where and how products and services are used.  

Rapid Prototyping Prototyping A method of creating low-fidelity prototypes 
of (physical and digital) interface concepts 
using rapid methods such as sketches [51] 

 
While most of these actions are incorporated as methods in most commercial 

design toolkits [17–19] in one form or another, we argue against their introduction 
through detailed exposition and structured step by step process outlines supported by 
abstract examples removed from organizational work practice. Instead, we propose 
that these actions are intentionally introduced as loosely defined methods explicated 
primarily through examples from participants’ work practice and supported by semi-
structured templates to create an open-ended space for participants to perform and 
improvise using their skills and expertise. Actions should enable exploration and 
experimentation and allow the participants to learn through discovery and making 



Actions 
Design thinking practices have been outlined as co-related design methods framed 

in the form of a process, both in academic literature [46, 47] and in commercial 
design practice [17–19]. Most discussions [8, 18, 19, 47] broadly frame the design 
process as a highly iterative process and moves between the following phases - 
problem identification, problem and context discovery, synthesis, ideation, 
prototyping and testing. In the context of workshop environments, we refer to actions 
as descriptions of design methods outlined through contextually relevant examples 
from work practice and leading to semi-structured outcomes. The major actions used 
to introduce specific design methods at different points in the workshop are described 
in Table 2. 

Table 2.  Actions used to introduce design methods related to design phases.  

Actions Design phases Description 
Problem Definition Problem identification Identification of the problem area to be 

addressed in a design project along with 
common goals and project vision amongst all 
the stakeholders involved. 

Ecosystem Mapping Problem and context 
discovery 

An exploratory process that helps map and 
visualize the current understanding of a system 
[48] 

Design Ethnography Problem and context 
discovery 

A set of methods (inspired from ethnographic 
research) used to understand specific user 
habits, perspectives and problem domain and 
context for informing design decisions [49]  

Affinity Mapping Synthesis A process of identifying common co-relations 
and groupings between unstructured data and 
visually mapping them [50]  

Sketching All phases, general skill A highly visual method intended to create 
rough and quick visual representations 

Brainstorming Ideation An activity that is targeted at generating a lot 
of ideas rather than one ‘perfect’ idea  

Storyboarding Prototyping A visual representation of the different 
elements of a concept that captures when, 
where and how products and services are used.  

Rapid Prototyping Prototyping A method of creating low-fidelity prototypes 
of (physical and digital) interface concepts 
using rapid methods such as sketches [51] 

 
While most of these actions are incorporated as methods in most commercial 

design toolkits [17–19] in one form or another, we argue against their introduction 
through detailed exposition and structured step by step process outlines supported by 
abstract examples removed from organizational work practice. Instead, we propose 
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mistakes. From a practice standpoint, this allows for multiple reconfigurations of 
skills, stuff and images, allowing the participants to create variations in performance 
and define new and unique configurations of the elements of practice. The 
participants in such a workshop environment are free to develop their own visual 
language and format for the outcomes using the materials at hand, including the 
templates that provide a starting point for these actions rather than directing them 
towards fixed outcomes.  

4   Case Study 

The case study described here was a part of a research project on user experience 
in academic libraries and introducing design methods to aid the development of 
services with a user centric perspective. This research project provided a specific site 
to study the methodological guidelines (described in section 3) used in the ‘proto 
design practice’ approach within organizational settings.  

4.1   Background: Introducing Design Thinking in Academic Libraries 

Academic and research libraries are expected to fulfill new and more specialized 
roles relating to effective distributed information and infrastructure access, production 
and consumption [52] and subsequently librarians’ roles have evolved beyond 
collection management and reference desk duties into that of subject specialists who 
provide cross-disciplinary research assistance along with discipline-specific help to 
academic units in an institution [53]. The nature of the librarians’ expanded roles and 
responsibilities require the development of cross-functional expertise and 
continuously evolving services necessitated by constant technological evolution. 
Further, it requires the cultivation of a mindset and competence for cross-disciplinary 
and sustained innovation that builds on the existing expertise and competence 
inherent within libraries. However, due to the involvement of multiple stakeholders 
and the indeterminate and rapid nature of technology development, the development 
of an innovation strategy for libraries becomes a ‘wicked problem’ [3, 53]. Therefore, 
it presents itself as a dilemma between the motivation towards change [53] in the face 
of an increasing need for change and innovation. As discussed in section 1, design 
thinking practices, with their effectiveness in working with ‘wicked problems’ [7] and 
the demonstrable ability to catalyze cross-functional innovation (see [4, 9, 11, 12]), 
could offer important strategic directions for resolving the said dilemma. Hence, for 
the purposes of our study, the academic library is a quintessential organizational 
setting where design thinking practices need to be introduced and is consequently a 
good case to study the methodological guidelines described as a part of the ‘proto 
design practice’ approach.  



4.2   Method 

In this study we present our findings using a case study methodology to 
analytically describe participant interactions and design outcomes from workshops 
conducted at academic libraries using the proto design practice approach. Two cases, 
situated in the Law and the Humanities department libraries of an academic 
institution’s library, are described. We present two cases to highlight the dynamic and 
evolving nature of the design of the actions and materials used even though the 
approach remained fundamentally the same. Two workshops are described within 
each case along with a short description of the changes made to the approach in the 
second case, due to the feedback and observations from the previous case. The 
workshop description in the second case is comparative in nature and highlights the 
changes to space, materials and actions and their effects as compared to the previous 
case. The study built on earlier research work highlighting the positive effects of 
design thinking in academic libraries [12, 54] as a driver for cross-functional 
innovation. The author along with two members of the central library from the 
academic institution the workshops were being held for, conducted both workshops. 
Both of the workshop co-facilitators were collaborators in the research project on user 
experience in academic libraries as well and were present to help the author conduct 
the workshop and assist the participants. The participants in both cases consisted of 
the staff and management from the library itself and were not recruited or monetarily 
compensated but were invited through an open sign up process for the workshops. 
However, the same set of participants was requested to attend both the workshops 
within each case since the outcomes and discussions from the initial workshop were 
supposed to inform the discussions and explorations in the subsequent workshop. The 
workshops were conducted in the context of the participants’ practice with the 
participants divided into groups of 3-5 members each. The spatial configuration in all 
the workshops was oriented to create separate working spaces for all the groups as 
well as to allow for easy movement both for the participants and the workshop 
facilitators. The materials selected for the workshop were inspired from those used in 
design practice like multi-colored post-its, tape, foam boards, large and normal blank 
paper sheets, multi-colored marker pens etc. In addition, tools and templates were also 
made available for tasks like problem definition, brainstorming and storyboarding. 
These tools were kept extremely minimal and semi-structured by design (see Fig. 1 
right for an example) to allow the participants to appropriate them in conjunction with 
other materials in use. Finally, the actions introduced in each case were selected based 
on the time available and the participants’ familiarity with design practice.  

Photo-documentation and direct observations were used as the primary analytical 
tool supplemented by verbal and written qualitative feedback provided by the 
participants during and at the end of the workshops respectively. We present our 
findings in the light of the impact of the methodological guidelines discussed in 
section 3 that define the nature of the space, materials and actions used to configure 
proto design practices in organizational settings represented in both cases by 
academic libraries.  
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findings in the light of the impact of the methodological guidelines discussed in 
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academic libraries.  

4.3   Case 1: Law Library 

The first case describes two workshops that were conducted with members of the 
staff of an academic institution’s Law library including members from the reference 
desk, leader group and digital services group. Conceptually, the workshops outlined 
were thematically structured around ‘problem definition’ and ‘solution discovery’.  

Workshop 1: Problem Definition 
After an initial round of meetings with the library management to understand the 

roles of the participating communities in the workshop and to introduce the workshop 
structure to them, the first workshop was set up where ten staff members participated. 
The duration of the workshop was two hours and it took place at a conference room in 
the Law library where the furniture in the space was reconfigured to allow for group 
discussions and easy mobility. The goal was to have a collective brainstorming 
exercise for identifying potential problem areas from the participants’ practice and 
experience. The participants were asked to form two groups of five each and were 
given a tool called ‘the focused sheet’ as a part of this action. This tool was an 
exploratory questionnaire that was divided into four parts that helped participants 
discuss potential users, their problems, context and organizational constraints 
respectively, as a way of formulating probable problem areas. Since the participants 
were used to working collaboratively with their group members, the structure of the 
group discussion was familiar to them. The tool however, created a reconfiguration of 
routine by being an additional physical material that the participants had to work with 
during their discussions and by adding a semi structured format to the discussion by 
posing questions around users and their context that would usually not be addressed in 
similar discussions. The groups addressed the tool differently, with one of the groups 
working through the sheet sequentially and discussing and completing each statement 
before moving on to the next and the other group choosing to have an open discussion 
after reading all the questions in the sheet. Finally, a collective discussion was 
conducted where both teams presented their responses and collectively deliberated 
over them with the author and library leaders helping assimilate their responses into a 
final collective focused sheet that outlined the problem area that would be addressed 
in the following workshop. 

Workshop 2: Solution Discovery 
The second workshop was conducted as a full day workshop in the same meeting 

room as the previous workshop at the Law library with fourteen members of the staff 
participating. Like in the previous workshop, the room was reconfigured and the 
participants were asked to form four groups, two of four and two of three members 
each. Each team was provided with an assortment of material like post-its, large and 
normal blank paper sheets and marker pens along with templates to aid the 
participants with different phases of the design process. The altered configuration of 
the space and the material available was designed to mirror the configuration and 
material used during the initial phases of the design process in design studios. The 
goal of the workshop was to introduce design thinking practices in the form of a 
process built around design methods using the problem area identified in the previous 



workshop as the point of departure. The workshop was broken down into three 
phases: discovery, ideation and prototyping, with each phase lasting for about one 
hour and thirty minutes. The discovery phase consisted of a mind mapping exercise 
called ecosystem mapping where the participants tried to discuss and map the 
problem space visually by exploring four key areas as starting points - sub-
classifications in the user category identified along with possible co-related users, 
current services offered related to the problem space, user’s perceptions about the 
services offered and organizational constraints. The goal behind this action was to 
introduce a visual and collaborative method for group discussions and to establish a 
common agreed upon understanding of the problem space (Fig. 1 left). 

 

Fig. 1. (left) The ecosystem map created by one of the groups. (right) The concept storyboard 
designed by one of the groups. 

The ideation phase was split into two parts. The first part was an individual 
exercise where the participants were asked to work with the ecosystem map and 
identify as many concepts as possible for redesigning existing services or for new 
service ideas in the problem space. This was followed by a group exercise where the 
participants were asked to present concepts to each other and deliberate over them to 
identify the best concepts and/or create new concepts that built on individual ideas. 
This was done to allow participants to create concepts that built on their own 
individual experience and expertise in the framework of the identified ecosystem 
before discussing and deliberating over them as a group, allowing for more 
meaningful exchanges incorporating a multiplicity of perspectives. Participants were 
asked to put their ideas down on blank sheets of paper and initially, it was seen that 
most of them were verbally explaining their concepts on the sheets of paper provided 
and using a lot of time struggling with finalizing a proper framing for their concepts. 
Since this was becoming nearly identical to the participants’ everyday practice, the 
ideation phase was paused and a small sketching exercise, led by the author, was 
conducted for about fifteen minutes. During this exercise, the participants were asked 
to create rapid sketches of common artifacts and spaces like smartphones, academic 
buildings, reception areas and stick figures and later asked to construct a narrative out 
of them. After the sketching exercise the ideation phase was resumed and the 
participants used a combination of sketches and snippets of text to illustrate their 

concepts in a much more rapid fashion. Finally, in the prototyping phase, due to the 
constraints of time, the groups were asked to identify one of the final concepts and 
develop it into a storyboard (Fig. 1 right). The participants were asked to break down 
the concept into a series of direct and indirect interactions where the indirect 
interactions would lead up to the moment of direct interaction and subsequently lead 
out from this moment. Besides using the storyboarding templates provided, the 
technique of using individual visual elements to outline a narrative discussed in the 
sketching exercise was also used by the groups in this action. Finally, all the 
storyboards created were presented followed by a common discussion around 
overlaps between presented solutions and possible implementation strategies and risks 
for each solution. An open feedback session was conducted along with the circulation 
of a feedback form and the workshop was concluded with a note of thanks to the 
participants. 

4.4   Case 2: Humanities Library 

The second case describes two workshops that were conducted with members of 
the staff of an academic institution’s Humanities library including members from the 
reference desk, leader group, backend services, support services and digital services 
group. Being a larger section of the library, the number of participants in the 
workshop was almost twice compared to the previous case. While the nature of the 
workshops followed a similar ‘problem identification’ and ‘solution discovery’ 
format, the actions incorporated were changed based on our observations and 
feedback received in the previous case. The problem identification method and 
template were altered and made less rigid while in the second workshop design 
ethnography, affinity mapping and rapid prototyping were incorporated as new 
actions. Further, multiple problem areas were identified, allowing each group to work 
with a problem area that was closely related to their practice.  

Workshop 1: Problem Identification 
Due to the diverse nature of the work practice of the participating communities and 

the larger number of participants in this case a different strategy for problem 
identification was adopted. The first workshop was setup as a part of one of the 
regularly scheduled meetings in the library where the structure of the upcoming 
workshop was introduced to the attending library staff and the author got a direct and 
face-to-face introduction to the roles and participating communities that the staff 
members were a part of. Twenty-two members of the library staff attended the 
workshop that was scheduled as a two-hour workshop. Rather than converging the 
problem space through discussion and deliberation around the focused sheet, an open 
brainstorm strategy was adopted. The participants in this meeting were asked to 
identify specific service, space or information related issues and every suggestion was 
noted on a post it and added to a wall without any filtration. The library management 
was not included in this part of the discussion to make the environment more 
anonymized and to encourage more open suggestions. Next, all the suggestions were 
collaboratively grouped by service, space or information type and larger clusters of 
problems were broken into sub-clusters by problem type (Fig. 2 left) leading to the 



workshop as the point of departure. The workshop was broken down into three 
phases: discovery, ideation and prototyping, with each phase lasting for about one 
hour and thirty minutes. The discovery phase consisted of a mind mapping exercise 
called ecosystem mapping where the participants tried to discuss and map the 
problem space visually by exploring four key areas as starting points - sub-
classifications in the user category identified along with possible co-related users, 
current services offered related to the problem space, user’s perceptions about the 
services offered and organizational constraints. The goal behind this action was to 
introduce a visual and collaborative method for group discussions and to establish a 
common agreed upon understanding of the problem space (Fig. 1 left). 
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creation of seven problem areas. Using a sign up process, five groups were created, 
four of four members and one of six members. All the groups signed up for different 
problem areas. At the end of the workshop, all the participants were given the focused 
sheet and were asked to meet in their groups and discuss possible problems within 
their chosen problem areas that they could address in the next workshop.  

 

Fig. 2. (left) The final sub-clusters identified highlighting the problem areas. (right) The 
ideation sheet being used by participants in Case 1 (highlighted with red dotted lines). 

Workshop 2: Solution Discovery 
The second workshop was conducted over two full days with twenty-two 

participants in a large conference room at the humanities library. The conference 
room was selected because of its large area, reconfigurable furniture and the 
accessibility of vertical surfaces like walls and windows in it. Five separate 
workspaces were created for the groups formed in the last workshop and each group 
was provided with materials like multicolored post-its, index cards, blank paper sheets 
in different sizes, multicolored marker pens, scissors, rulers and tape. While the goal 
of this workshop was the same as in the last case, i.e., introducing design thinking 
practices through the proto design practice approach using the problem areas 
identified in the previous workshop as a point of departure, a few important changes 
were made with respect to the materials, space and actions. While most of the 
materials were similar to the last case, index cards (A5 size and format) were 
specifically added to aid rapid ideation. Index cards, being smaller in size than sheets 
of paper (A4 size and format), allowed the participants to sketch a single concept per 
card and use as many cards as needed. This was due to the observation from the last 
case, where participants found the size of the sheets of paper too big (and the size of 
post-it notes too small) for single concepts (Fig. 2 right). Tools like scissors, rulers 
and tape were also introduced to allow the participants to reconfigure the materials. 
Vertical spaces were also made more accessible and the nature of the actions was also 
altered slightly from the last case to make greater use of these spaces. This was done 
to create improved shared spaces and encourage more active bodily engagement from 
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the participants. The change in actions used during the workshop was driven by two 
important observations. First, it was observed in the previous case that the discussions 
amongst the participants were largely framed around organizational and technological 
considerations with limited attention being paid to the user’s perspective. Second, the 
storyboards discussed by the participants were still at an abstract level with regards to 
considerations like the content, format and channel. Hence, in this workshop, design 
ethnography and affinity mapping were introduced as an action to explicitly engage 
participants in user-centric perspectives in the workshop along with rapid prototyping 
to allow the participants to express their concepts in a much more tangible and 
concrete manner. Therefore, in this case, the workshop was broken down into four 
phases: discovery, synthesis, ideation and prototyping. As a part of the design 
ethnography action, the participants were introduced to different methods, including 
open interviews, guided tours, interface walkthroughs, cognitive mapping and 
directed storytelling. After the introductory session, each group was given thirty 
minutes to prepare for engaging with their informants where possible lines of enquiry 
and methods were decided. In the interest of time, informants had been pre-arranged 
for each group and an hour was allocated for this action.  

 

Fig. 3. (left) Participants using the guided tour method with an informant. (right) Ecosystem 
maps being created on vertical surfaces.  

Each group chose to work with more than one method, opting to complement open 
interviews with guided tours (Fig. 3 left) and cognitive maps for physical spaces and 
with directed storytelling and interface walkthroughs for digital services. This action 
was followed by a debrief coupled with the affinity mapping [50] and ecosystem 
mapping action. The intent behind this action was to identify common relationships 
and sub-groupings within the semi structured data in the map from the last action. The 
goal of this action was both reflective and analytical, juxtaposing user and 
organizational perspectives to clarify and create a common understanding of the 
problem space along with identifying possible areas of opportunity and intervention. 
As discussed earlier, in contrast to the previous case, the groups were asked to work 
with the vertical spaces in the room to create the ecosystem map (Fig. 3 right). Each 
participant used post-it notes to add their observations and thoughts to the map using 



a similar template as the last case, starting with outlining user perspectives and 
followed by services offered and organizational strengths and constraints.  

 

Fig. 4. (left) Segregating concepts into categories based on the complexity of implementation. 
(right) Paper prototype of a support website designed by one of the groups.  

The session on day two consisted of the ideation and prototyping phases. The 
strategy for the ideation phase was similar to that of case 1, starting with a short 
exercise in rapid sketching followed by individual brainstorming and group 
discussions. As discussed earlier, the participants used index cards to represent their 
ideas and were subsequently also asked to collectively segregate ideas into three 
categories based on their complexity and the time frame needed to implement them: 
A- short term, B- intermediate term, C- long term (Fig. 3 left). Next, each group was 
asked to identify a concept for prototyping. Based on the concept selected, different 
strategies for prototyping were individually introduced to the groups (Fig. 3 right). 
Keeping the paper prototype as a central artifact, the groups then created a storyboard 
presenting the selected concept in use. Finally, each prototype and the accompanying 
storyboard was presented and discussed by all participants highlighting opportunities 
around impact on user experience, implementability and possible risks. Each group 
also tried to discuss their struggles and processes of concept selection during the final 
presentation. Finally, a feedback form was circulated and the workshop was 
concluded with a note of thanks to the participants. 

5   Findings 

In this section, the theoretical considerations related to learning and practices as a 
unit of design are used as an analytical lens to discuss findings related to the 
participants’ interactions and feedback in the workshops. In addition, the proposed 
methodological guidelines introduced in section 3, related to the configuration of the 
space, materials present and actions introduced are also evaluated.  
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concluded with a note of thanks to the participants. 

5   Findings 

In this section, the theoretical considerations related to learning and practices as a 
unit of design are used as an analytical lens to discuss findings related to the 
participants’ interactions and feedback in the workshops. In addition, the proposed 
methodological guidelines introduced in section 3, related to the configuration of the 
space, materials present and actions introduced are also evaluated.  

5.1   Improvised Bodily Performances  
The spatial settings were reconfigured in both cases to allow for free movement 

and discussion within and between groups and the use of surfaces like walls, windows 
and tables to trigger improvised bodily performances. Additionally, each group was 
provided with a variety of materials like multicolored post-its, paper, multicolored 
markers, tape and scissors. We observed that altered spatial characteristics and access 
to materials played an important role in supporting active and collaborative bodily 
performances that were triggered due to the introduction of new actions during the 
workshop. For example, during the ecosystem mapping action in the first case, most 
participants chose a standing posture and gathered closely around the sheet of paper 
on which the map was being created (Fig. 5 right). This was also seen during the 
affinity mapping action in the second case, when most groups chose to stand and 
gathered around sections of the walls implicitly understood to be reserved for the 
group to start the debrief by putting post-its on the walls. The re-configurability and 
affordance of the materials also played a role in directing the performance when the 
groups chose to spread away from each other as the discussion moved forward, 
working approximately in each corner of the room. One of the groups started the 
debrief on paper sheets on their table but due to restricted possibilities of movement, 
chose to shift their map to the wall. This was different from the routinized bodily 
performances that formed the participants’ work practice as described by the 
following snippet from a participant’s feedback: 

The method of working (at the library) is usually based on a 
string of meetings, followed by summary sheets or discussion 
groups. (Participant, Case 1) 

 

Fig. 5. Differences in bodily performance due to the materials and space used. (left) Using a 
vertical surface (wall) for ecosystem mapping in case 2. (right) Creating the ecosystem map on 
a large paper sheet on a flat surface (table) in case 1.  

Working with materials like post-it notes and index cards in the second case 
instead of writing directly on sheets as in the first case also had a positive effect on 
the range of movement and collaboration amongst the participants (Fig. 5). In the first 
case, we observed that participants would often switch back to verbal discussions and 



delegate the job of writing and note taking to one or two of the participants, possibly 
due to the size and orientation constraints presented by the paper sheet. In contrast, in 
the second case, all the participants collaborated fully by writing on their own post-it 
notes and moving freely to add their notes to appropriate sections of the map. The 
vertical placement of the map (on walls, see Fig. 5 left) allowed for greater physical 
engagement on each participant’s part and was aided by the use of post-its which 
allowed for re-configurability of data during the debrief. We also noted that locating 
the workshop in a familiar physical space had a positive effect on the participants’ 
bodily performance. An example of this was observed after the introduction of the 
design ethnography action, when rather than electing to restrict themselves to open 
interviews, which would have closely resembled their routine practice, almost all the 
groups chose to complement the interviews with more performative modes of 
enquiry. Groups dealing with physical spaces and training decided to actively engage 
in the relevant spaces in the library by following the informants in guided tours and 
taking pictures of the points of interest and creating cognitive maps outlining the most 
frequently visited spaces in the library (see Fig. 3 left). Other groups dealing with 
digital services like search and retrieval also engaged the informants in walkthroughs 
through the services being evaluated. Thus, the active, collaborative and highly 
material nature of the design thinking practice [36, 55] was adopted in the 
participants’ improvised bodily performance organically due to introduced actions, 
materials and spatial arrangements that aided the reconfiguration of the elements of 
practice in the workshops. 

5.2   Crisis of Routine 
While improvised ‘crisis performances’ were being triggered through the 

introduction of novel, highly representational and visual actions using material 
elements and spatial re-configuration, having familiarity with the problem space and 
context helped the participants in building on their own experience with the problem 
areas and physical space. For example, while materials like post-its and markers were 
not new to the participants, physically engaging with them for the purposes of 
collaboration and ‘visually mapping’ common perspectives and understandings as an 
ecosystem was highlighted as novel by participants in both cases who were used to 
more textual or verbal approaches like discussions in agenda driven meetings. 
However, we observed that this ‘novel’ action was still effectively used by 
participants to discuss personal experiences and map service issues, opportunities and 
organizational constraints (see Fig. 5 left). Further, even though a reconfigured spatial 
arrangement helped enable improvised crisis performances, familiarity with the 
physical space also aided reflection on context related assumptions like how users 
preferred to move around in specific spaces and which spaces and services they use 
the most. While this was largely absent during the first case, it was repeatedly 
observed in the second case during the affinity mapping action when participants 
highlighted new insights and gaps in their understanding that emerged after their 
interaction with the informants during design ethnography. One of the groups in this 
case, working with the employee training in the library, decided to revisit their 
problem space after realizing that most of the issues in the space were due to lack of 
good informational and support services and not due to ineffective training methods 
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as presumed earlier. One of the participants from this group noted during the 
workshop: 

The structure [so far] seemed chaotic and uncertain but the 
[affinity] mapping has brought us on the same page. The 
keyword is ‘lack of information’. (Participant, Case 2)  

We also observed that the affordance of different materials in conjunction with the 
nature of the introduced action also led to varied crisis performances. For example, 
we observed that after the exercise in rapid sketching in case 1, most participants 
started using a combination of sketches and text to represent their concepts. However, 
most participants used only a single sheet of paper to represent all of their concepts 
and tended to stop (rather than taking a second sheet, see Fig. 2 right) once the sheet 
was fully filled up. In the second case, the sketching exercise was conducted before 
ideation and similar results were observed during the ideation phase with one 
important difference. In this case, index cards were provided to the participants for 
representing concepts. Due to the format and affordance of the index cards, the 
participants could take a stack of cards in their hands and sketch a single concept on a 
card, remove it from the stack and move to the next. We also observed that they also 
allowed participants to reflect on existing concepts to evolve them further in separate 
cards and in the subsequent group ideation action, co-relate and categorize concepts 
physically and collaboratively. These examples highlight the nature of crises that led 
to emerging proto design practices that were used during subsequent actions.  

5.3   Variety of Performances 
Due to the semi-structured form of the outcomes from the introduced actions, the 

participants were free to come up with the means of expression and deliberation that 
worked best for their groups. For example, during the sketching exercise in both 
cases, participants were encouraged to develop their own styles of visual 
representation and therefore outcomes took different formats with some participants 
using stick figures and abstract figures for representation while others took a more 
detail oriented approach. The participants took this visual style forward into their 
storyboards and paper prototypes, highlighting common patterns in individual 
performances even though performances differed from person to person (see Fig. 1 
right). This was also aided by the availability of a wide variety of materials and 
templates along with the availability of group specific spaces allowing the participants 
to move around and change postures during different parts of the workshop. For 
example, rather than outlining a particular process and introducing a strict template 
for developing storyboards, the informational and narrative aspects of the storyboard 
were explained to the participants along with multiple templates. This allowed the 
participants to develop their own narrative techniques using different materials and 
means of representation. While some groups sketched multiple iterations of the 
storyboard using the template provided, others used post-it notes and elected to add or 
remove frames as the narrative developed. Some groups also improvised their ways of 
working by learning from other groups and discarding strategies that were time taking 
or hindered collaboration.  



5.4   Emergent Proto-Practices 

Emergent proto-practices through reconfigured elements of practice 
We observed that the individual and group actions in both cases were highly 

collaborative and discussion driven with participants presenting outcomes like 
problem definition, sketches, concepts and storyboards within their groups and to the 
entire workshop. As highlighted earlier, each group developed their own ways of 
collaborating and visual representation using the materials provided. In addition, we 
found that the role of the designer was essential as a facilitator and a catalyst to help 
introduce the participants to the actions, materials and in configuring the space (the 
considerations of proto design practice). This is in line with the observation by Brown 
and Duguid [20] that ‘learning in working’ happens through fostering access to the 
practices of the target community along with opportunities to bring in existing 
experience and expertise and the intricacies of the context into the process. However, 
we deliberately decided against the explicit and active involvement of the designer in 
creative processes and instead allowed the groups to engage in free exploration and 
independent decision making. As discussed earlier, hands-on engagement with the 
introduced actions and materials in the altered spatial configuration helped trigger a 
variety of improvised crisis performances. These performances also highlight a 
reconfiguration in the elements of practice – stuff, skills and images. Skills and stuff 
were re-configured through active engagement with actions and materials in the 
workshop. The reconfiguration of images happened through the reflective co-relation 
of actions to work practice by the workshop participants. Consequently, this allowed 
for the emergence of proto-practices through the creation an alternative configuration 
of the elements of practice. For example, active engagement with visual mapping 
actions like ecosystem and affinity mapping (Fig. 5) to collaboratively synthesise 
insights from large unstructured data sets allowed the participants to work 
constructively and develop a shared understanding of the problem space. 
Additionally, the outcomes from these actions were used to identify design 
opportunities further on in the process. The combination of active improvised 
performances and the application of these outcomes to familiar problem spaces (from 
participants’ practice) helped the participants in a reflective appropriation of design 
thinking methods to their own practice; thus triggering the emergence of proto-
practices. This was also indicated by comments from the participants like: 

The mapping based ‘analysing method’ has interesting 
potential both for small and big challenges/scenarios. 

(Participant, Case 1) 

It [design thinking practices] is a good way of learning to co-
operate, discuss, listen and create. I will try and make 
visualizing a part of group/project work. (Participant, Case 2) 

 



5.4   Emergent Proto-Practices 

Emergent proto-practices through reconfigured elements of practice 
We observed that the individual and group actions in both cases were highly 

collaborative and discussion driven with participants presenting outcomes like 
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practices of the target community along with opportunities to bring in existing 
experience and expertise and the intricacies of the context into the process. However, 
we deliberately decided against the explicit and active involvement of the designer in 
creative processes and instead allowed the groups to engage in free exploration and 
independent decision making. As discussed earlier, hands-on engagement with the 
introduced actions and materials in the altered spatial configuration helped trigger a 
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were re-configured through active engagement with actions and materials in the 
workshop. The reconfiguration of images happened through the reflective co-relation 
of actions to work practice by the workshop participants. Consequently, this allowed 
for the emergence of proto-practices through the creation an alternative configuration 
of the elements of practice. For example, active engagement with visual mapping 
actions like ecosystem and affinity mapping (Fig. 5) to collaboratively synthesise 
insights from large unstructured data sets allowed the participants to work 
constructively and develop a shared understanding of the problem space. 
Additionally, the outcomes from these actions were used to identify design 
opportunities further on in the process. The combination of active improvised 
performances and the application of these outcomes to familiar problem spaces (from 
participants’ practice) helped the participants in a reflective appropriation of design 
thinking methods to their own practice; thus triggering the emergence of proto-
practices. This was also indicated by comments from the participants like: 

The mapping based ‘analysing method’ has interesting 
potential both for small and big challenges/scenarios. 

(Participant, Case 1) 

It [design thinking practices] is a good way of learning to co-
operate, discuss, listen and create. I will try and make 
visualizing a part of group/project work. (Participant, Case 2) 

 

Impact of proto design practice on routine work practices  
Collectively, our findings indicated that substantial engagement and interest was 

created towards design thinking practices in both cases. Beyond general reflection on 
work practice, participants also shared specific instances of where they thought design 
thinking practices could be integrated into their own work practice, specifically with 
regards to actions introduced in the workshops related to information mapping and 
cross-functional collaboration like ecosystem mapping, sketching and individual and 
group brainstorming. This seems to follow naturally from the information centric and 
cross-functional nature of the participants’ work practice which routinely requires 
them to work across communities like researchers, students, engineers and professors. 
Some specific examples were highlighted by the participants in their comments like:  

I like the visual way of working and believe I will use it in 
shaping courses for students in the fall term. I find it a useful 
way of abstracting complex information to bare necessities. 

(Participant, Case 2) 

I will use sketching to make ideas for teaching my students 
and in working with information about what the library can 
offer to help students with reference work. We can be more 

aware of how new students can be introduced to End note when 
they start to write their thesis. (Participant, Case 1) 

The repeated mention of students as the focus of potential design outcomes like re-
worked course structures and reference material in these comments highlights the 
incorporation of a user centric focus in the participants’ responses. Participants also 
commented on the need for repeated engagement with design practices both in 
workshop and real world project settings to be able to fully integrate introduced 
actions into practice. While this is not the immediate focus of this study, we agree 
with the need for repeat interaction and engagement with design practices to re-
inforce and strengthen the links between the reconfigured elements of practice. The 
transition of proto-practices to routine practice through repeated engagement and 
support would be a valuable extension of this study and an important topic for future 
research.  

Management support and strategic directions 
We realised that having the management of the library participate in both cases 

was helpful in identifying opportunities for continued engagement by developing 
promising outcomes from the workshop further and in planning strategic extension of 
these practices within the organizational context. Concepts from the workshop like 
the development of a facebook page for reference management support in the first 
case and creation of reference material like brochures for book search in the second 
case have been developed further. In the second case, the library management also 
highlighted possible actions like brainstorming and affinity mapping that could be 
incorporated into the weekly section meetings. Continued organizational interest in 
design thinking practices has also resulted in grant proposals from the university 



library for further developing design thinking methods and support services in 
collaboration with the research group the author is a part of. 

Organizational uptake and spread of design thinking practices 
While this study focuses on the initial impact of reconfiguring the elements of 

practices and the emergence of proto-practices, larger organizational interest in the 
participants’ co-constructed narratives during the workshops could be seen in the 
willingness of the organization to engage with these practices in real world project 
contexts along with interest from other departments in similar workshops as well. The 
author was invited to co-ordinate and conduct a similar workshop at an inter-
departmental planning and discussion session for the web editor group where the 
information on the library web pages were deliberated upon and areas requiring direct 
user evaluation were identified. Members of the web editor group from the library, 
which includes some participants from the workshops described in the cases, have 
subsequently tried to run guerrilla evaluation tests for various web based library 
services. We were also invited to conduct a workshop for a cross-disciplinary working 
group for an upcoming university building where participants from different research 
groups, the science library and an architecture firm participated. This workshop has 
become a recurring event for the working group and is led by researchers from the 
library itself. Such events have also had repeated participation from members of the 
library whose role cuts across departmental or domain specific boundaries (like digital 
services, web editors etc.) and have shown an interest in introducing design thinking 
practices to other communities that they are involved in, as well. Moreover, we have 
been (and continue to be) invited by many other departments for similar workshops 
including the Humanities library (described in case 2) due to word of mouth 
interactions between workshop participants and the larger library community. Brown 
and Duguid have stressed on the importance of socially constructed, practice linked 
narratives with regards to knowledge retention and transfer within and between 
organizational communities [26]. Therefore, we think that these word of mouth 
interactions within and between organizational communities were catalyzed by the 
emergence of the narratives linked to proto-practices during the workshops. These 
findings indicate the strategic importance of engaging organizational communities 
and highlight the longer-term impact of the proto design practice approach beyond the 
workshops themselves. 

6   Discussion 

Present day organizations are situated within complex and continuously evolving 
multi-stakeholder ecosystems leading to complex and indeterminate product and 
service outcomes. Therefore, it is clear that organizations’ work practices need to 
transform to allow for ongoing evolution at both the process and outcome levels. 
While design thinking has been proposed as as a good fit for the kind of 
transformational work practices needed within organizational settings, organizational 
engagement with it has been limited at best. A key contribution of this study on 
design thinking literature is to theoretically and practically examine the considerations 
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library itself. Such events have also had repeated participation from members of the 
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including the Humanities library (described in case 2) due to word of mouth 
interactions between workshop participants and the larger library community. Brown 
and Duguid have stressed on the importance of socially constructed, practice linked 
narratives with regards to knowledge retention and transfer within and between 
organizational communities [26]. Therefore, we think that these word of mouth 
interactions within and between organizational communities were catalyzed by the 
emergence of the narratives linked to proto-practices during the workshops. These 
findings indicate the strategic importance of engaging organizational communities 
and highlight the longer-term impact of the proto design practice approach beyond the 
workshops themselves. 

6   Discussion 

Present day organizations are situated within complex and continuously evolving 
multi-stakeholder ecosystems leading to complex and indeterminate product and 
service outcomes. Therefore, it is clear that organizations’ work practices need to 
transform to allow for ongoing evolution at both the process and outcome levels. 
While design thinking has been proposed as as a good fit for the kind of 
transformational work practices needed within organizational settings, organizational 
engagement with it has been limited at best. A key contribution of this study on 
design thinking literature is to theoretically and practically examine the considerations 

and effects of a practice-based approach to introducing design thinking in 
organizational contexts by drawing from discussions in practice theory, organizational 
studies and HCI. Further, our study highlights important design considerations with 
regards to using practices as a unit of design within organizational settings and for 
designing for improvisation within these settings which contributes to the significant 
and emergent area in HCI literature relating to the design of practices. In the 
following sections, we present our reflections on the study and approach along with 
articulating design and research implications for HCI.  

6.1   Designing for Improvisation 

A central goal of the study was to explore how design thinking practices could be 
reflectively appropriated and transformed into proto-practices by organizational 
communities. Building on theoretical considerations outlined by Kuijer et al. [21], the 
configuration of proto-practices was done through the reconfiguration of the elements 
of practice and triggering improvised performances. Additionally, situating the 
workshops in the physical context and in issues extracted from everyday practice but 
in reconfigured spatial arrangements, materials and actions resembling a design studio 
environment helped create crisis of routines [32]. This allowed the participants to 
appropriate and translate the described methods in the context of what they knew 
through experimentation, making mistakes, and discussion and consequently leading 
to a ‘variety of performances’ that all groups could learn from. Our findings indicate 
that as with the design process itself, it was essential that this process take a route of 
active exploration and discussion, with the designers playing a purely facilitative role 
rather than an overly instructive or creative one. However, while the participating 
groups finally managed to uncover multiple creative concepts through collaborative 
exploration, the process of improvisation with design methods may often seem 
unstructured and ‘somewhat chaotic’. While designers are known to work with 
uncertainty as a part of their practice [8], participants often expect ‘correct’ answers 
to be pointed out, especially early on in the process. Workshop facilitators in such 
cases need to perform a difficult balancing act between keeping the participants 
engaged in the process while also provoking further exploration and improvisation.  

6.2   Design of Practices 

Using design thinking practices to engage with problem-spaces situated in their 
own physical contexts provoked the participants to reflect on the role of design and 
design methods with regards to their own practice. This reflective integration and 
appropriation of the freshly introduced design practices with the existing routine work 
practice is a clear indicator of the emergence of proto-practices. Our findings 
highlight that the proto design practice approach was successful in engaging 
participants with user and solution centric design processes and enabling reflection on 
the longer term role of these processes with regards to their own practice. However, 
while it provokes creative and reflective engagement within organizational 
communities, we strongly suggest that this engagement should be supplemented with 



strategic planning and partnerships to facilitate repeated interactions and further use in 
work practice. Additionally, while the focus of this study was on the introduction and 
translation of design thinking practices in organizational communities, the longer term 
individual impact of design thinking proto-practices focusing on the making and un-
making of the links between the elements of practice suggested by Shove et al. [24] is 
an important next step deserving further exploration. 

Finally, while the topic of the design of practices is being discussed from many 
perspectives in HCI research like design futures [56], domestic practices [57] and 
sustainability [21, 22], there is little work addressing the direct exploration of these 
concepts in the context of organizational learning. This study contributes to this 
potentially significant area of HCI research by highlighting findings related to the 
design of more meaningful engagement with design thinking practices within 
organizational settings from a practice-based standpoint. Further, it extends and 
applies the concepts of learning in working [20] and knowledge transfer through 
socially constructed narratives [26, 44] from organizational studies to design thinking 
discourse. In particular, the proto design practice approach positions the participants 
in an active design role and highlights the future possibilities of proto-practices in 
action by reconfiguring the elements of their work practice within the context of daily 
performance.  

7   Conclusion 

Building on theoretical discussions on practice theory, learning and innovation in 
organizational studies and HCI literature, we have outlined theoretical guidelines and 
proposed a practice-based methodological approach for translating design thinking to 
organizational work practices. We refer to this approach as ‘proto design practice’ and 
suggest methodological considerations related to the configuration of the space, 
materials present and actions introduced that would allow design thinking practices to 
be transformed into emergent and generative proto-practices through hands on 
workshops. These interventions are intended to create reconfigurations in the 
elements of participants’ work practice by triggering improvisations in bodily 
performance, creating crisis of routines and generating a variety of performances. 
Therefore, we contribute to design thinking theory and practice by discussing the 
relatively un-addressed area of the role of practices with respect to the strategic and 
transformational impact of design thinking in organizational settings. Further, we also 
contribute to the significant and emerging area of the design of practices in HCI 
literature by highlighting important design and research considerations with regards to 
using practices as a unit of design within organizational settings. 

Using the findings from a case study on introducing design thinking in an 
academic library setting we have shown that workshops structured using the proto 
design practice approach are capable of overcoming initial resistance to change and 
subsequently translating design methods to proto-practices. Additionally, we have 
found that beyond generating initial interest in design methods, the workshops also 
generated insightful and reflective discussions around longer term impact on work 
practices and hence indicate the potential for larger transformations within 



strategic planning and partnerships to facilitate repeated interactions and further use in 
work practice. Additionally, while the focus of this study was on the introduction and 
translation of design thinking practices in organizational communities, the longer term 
individual impact of design thinking proto-practices focusing on the making and un-
making of the links between the elements of practice suggested by Shove et al. [24] is 
an important next step deserving further exploration. 

Finally, while the topic of the design of practices is being discussed from many 
perspectives in HCI research like design futures [56], domestic practices [57] and 
sustainability [21, 22], there is little work addressing the direct exploration of these 
concepts in the context of organizational learning. This study contributes to this 
potentially significant area of HCI research by highlighting findings related to the 
design of more meaningful engagement with design thinking practices within 
organizational settings from a practice-based standpoint. Further, it extends and 
applies the concepts of learning in working [20] and knowledge transfer through 
socially constructed narratives [26, 44] from organizational studies to design thinking 
discourse. In particular, the proto design practice approach positions the participants 
in an active design role and highlights the future possibilities of proto-practices in 
action by reconfiguring the elements of their work practice within the context of daily 
performance.  

7   Conclusion 

Building on theoretical discussions on practice theory, learning and innovation in 
organizational studies and HCI literature, we have outlined theoretical guidelines and 
proposed a practice-based methodological approach for translating design thinking to 
organizational work practices. We refer to this approach as ‘proto design practice’ and 
suggest methodological considerations related to the configuration of the space, 
materials present and actions introduced that would allow design thinking practices to 
be transformed into emergent and generative proto-practices through hands on 
workshops. These interventions are intended to create reconfigurations in the 
elements of participants’ work practice by triggering improvisations in bodily 
performance, creating crisis of routines and generating a variety of performances. 
Therefore, we contribute to design thinking theory and practice by discussing the 
relatively un-addressed area of the role of practices with respect to the strategic and 
transformational impact of design thinking in organizational settings. Further, we also 
contribute to the significant and emerging area of the design of practices in HCI 
literature by highlighting important design and research considerations with regards to 
using practices as a unit of design within organizational settings. 

Using the findings from a case study on introducing design thinking in an 
academic library setting we have shown that workshops structured using the proto 
design practice approach are capable of overcoming initial resistance to change and 
subsequently translating design methods to proto-practices. Additionally, we have 
found that beyond generating initial interest in design methods, the workshops also 
generated insightful and reflective discussions around longer term impact on work 
practices and hence indicate the potential for larger transformations within 

organizations. Lastly, while the focus of our research was the translation and 
introduction of design thinking practices in organizational communities, we feel that 
the longer term affects of emergent design thinking proto-practices on individual 
participants deserves further exploration. 
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Abstract
With service design taking increasingly strategic and transformational roles, effective 
organizational partnership and engagement has become crucial. However, since 
organizational communities are structured and function differently from social communities, 
participatory service innovation methods like co-design need to take additional factors and 
different strategies into account for effective engagement and participation in these settings. 
We draw from discussions in organizational studies to highlight challenges with regards to 
engagement in innovation processes within and across communities in organizations. 
Further, we look at knowledge brokers, a concept that features prominently in discourse in 
this area and outline it theoretically and through a strategy of application in co-design 
settings. Hence, we contribute to the current service design discourse by adding insights to 
both theory and practice. Finally, we describe the application of this strategy in two 
exploratory case studies with differing scales in terms of both the service being designed and 
the nature of participation from organizational communities.  

KEYWORDS: service design, knowledge brokers, co-design, design legacies,

organizational studies

Introduction
The scope of service design projects is expanding rapidly from the design of product centric 
service ecosystems to the design of business and organizational practices (Daniela Sangiorgi, 
2011; Martin, 2009). This is also having an impact on the nature of the service design 
practice itself, which has evolved from being focused on improving efficiency in the 
methods of production to involving strategic dimensions around value propositions, 
considerations around the back-end and the front end of the service and a focus on the 
overall experience as it relates to the business and the brand (Newbery and Farnham, 2013).  

This requires a holistic understanding of services during the design process by integrating 
perspectives both from the consumption, production and business sides through cross 
functional collaboration for more strategic service innovation (Möller et al., 2008). 
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Consequently, service design projects regularly involve co-design methods and practices 
(Marc Steen et al., 2011) including workshops with consumers and external users as well as 
with organizational partners. This is attributed to the importance of utilizing cross functional 
expertise and multiplicity of perspectives allowing for innovative and cross functional 
solutions that address the root cause of issues (Roser et al., 2009) and the identification of 
opportunities in unseen areas of a service’s ecology rather than cosmetic solutions that 
address just the consumer side of things (Möller et al., 2008). Hence, with the increasingly 
strategic nature of service design, effective organizational partnership and engagement has 
become crucial. However, organizational communities act and work differently than social 
and institutional communities (Wenger, 1999) and therefore, participatory service innovation 
methods like co-design need to take this factor into account for these settings. We have 
found that while organization studies has a rich history of studying models of engagement 
and co-operation and its impact on innovation within organizational communities (Brown 
and Duguid, 1998; Franke and Shah, 2003; Wenger, 1999), the discussion around the impact 
and possible ways of working with these communities in service design and co-design has 
been limited. The concepts of knowledge brokers (Wenger, 1999) and boundary objects (Star 
and Griesemer, 1989) feature prominently as channels within the organizational studies 
discourse (Kimble et al., 2010). Out of these, boundary objects have been used to describe 
the use of tools in co-design settings and in service design to discuss engaging and involving 
users with differing functional expertise (Brandt and Messeter, 2004). However, there has 
been little discussion around knowledge brokers and their potential impact in these 
scenarios.  

This paper presents observations and reflections from two cases that describe co-design 
workshops that were conducted in the early stages of the service design process. Both these 
cases differ in terms of scale of the service being designed and the nature of participation 
from organizational communities. The authors were invited into the process as a part of a 
longer engagement with an institutional department to develop tools and methods intended 
to introduce design considerations and methods within its existing practices. These cases 
present early results from our ongoing investigations into outlining an approach for creating 
sustained organizational engagement and motivation towards design methods and practices. 
Hence, while we wanted to identify service opportunities and strategies in each of the cases 
involved, a broader research goal was to study the effects of our methods, tools and 
approaches on the nature of engagement and exchange in these settings.  

Background 
Co-design emphasizes the role of tools to support users/non-designers in the act of creative 
ideation and expression. Sanders (2000) describes them as “generative tools” - open ended 
artefacts that can take two or three dimensional forms and can be configured into “an 
infinite variety of meaningful ways” for meaningfully and visually representing ideas and 
shared understandings. Within service design contexts, co-design is typically conceptualized 
as an innovation process driver where participants collaborate on a shared problem using 
their own unique functional expertise and perspectives mediated through shared tools 
designed to provoke and promote communication and creativity (Marc Steen et al., 2011; 
Sanders and Stappers, 2008). This process becomes especially valuable in the design process 
because of its ability to catalyse innovation through knowledge sharing and communication 
across functional and boundaries of practice (Marc Steen et al., 2011). 

Participants in a co-design process reach a point of agreement by deliberating over each 
other’s points of views and subsequently reaching a commonly agreed end result. However, 
this cross functional exchange also creates difficulties of effective communication and 
collaboration and therefore co-design processes are typically facilitated by designers using 
contextually relevant tools that act as boundary objects between communities involved in the 
activity. Boundary objects, described as objects that embody shared meanings and are of 
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interest to each community involved (Brown and Duguid, 1998), help clarify the 
assumptions and attitudes of each community to others involved and to themselves as well 
(Buur and Mitchell, 2011). Moreover, they are also known to enable reflection and second 
degree learning within communities engaged by them (Brown and Duguid, 1998).  

While boundary objects serve as effective tools for engaging non organizational participants, 
we argue that the co-design process needs to consider additional factors when being 
conducted in an organizational setting. Wenger (1999) describes organizational communities 
as separate from social or institutional communities because of being built around shared 
practices and also conceptualizes organizations as “constellations of practice”. By virtue of 
being situated within organizations, these communities have their own shared ways of 
working, communicating and more often than not, an understanding and realization of the 
design process. Junginger (2015) has also discussed this as a challenge from a service design 
standpoint and argues that design practices and methods, “however flawed they might be”, 
are deeply embedded in all organizations since they need to deliver some kind of service or 
product. Factors like differing levels of acceptance for the design process and the presence 
of design legacies (Junginger, 2015) within organizations can have a significant impact on the 
level of engagement and communication facilitated by designers and consequently the 
boundary objects both of which could be seen as external to the organization. Hence, 
processes working within organizational settings need to account for these shared practices 
and design legacies specially when working across boundaries, as in the case of service 
design. Literature within organizational studies discusses similar issues in the context of 
knowledge exchange and cross collaborative innovation (Franke and Shah, 2003; Kimble et 
al., 2010) and proposes the concept of knowledge brokers in addition to boundary objects as 
an additional channel to facilitate communication and engagement across communities. 

Introducing Knowledge Brokers 

Wenger (1999) defines brokering as a “process of translation, co-ordination and alignment 
between perspectives. It also requires the ability to link practices by facilitating transactions 
between them.” Brown and Duguid (1998) apply this concept in an organizational context by 
identifying knowledge brokers as people who “participate in the practices of several 
communities” and hence open up possibilities of meaningful exchange and deliberation 
between them. They also suggest that knowledge brokers are true participants in the 
communities they are a part of and hence are invested in the consequences of any exchange 
they facilitate.  

Additionally, Mayer (2010) argues that brokering is a combination of differing practices 
including making knowledge contextually relevant by scaling, appropriating and 
disseminating. Hence, the act of brokering is not a simple act of transfer but rather an act of 
transformation and translation (Carlile, 2004). The knowledge broker does this by creating a 
common language that all communities can understand, use and engage with. Mayer (2010, 
p. 119) also observes that brokering tends to happen in specific spaces that “privilege” it to 
happen and takes on differing shapes and forms based on the spaces and communities 
involved. Therefore, we see co-design processes as natural spaces that lend themselves to 
brokering by virtue of being exploratory spaces designed for cross functional collaboration, 
knowledge transference and deliberation.  

The differences in the nature of brokerage and its expected functions is further discussed by 
Boari and Riboldazzi (2014) who propose a brokerage typology based on Gould and 
Fernadez’s (1989) brokerage relations and suggest that differing roles can be adopted by the 
same person depending on the time and context (see Figure 1). The roles are that of the 
coordinator, where participants and the broker are from the same community; the 
representative, where one participant deliberates over exchanges with “outsiders”; the 
gatekeeper, where the broker acts like a link between outsiders and members; the liaison, 
where the broker is an outsider who links communities together during exchange and 
deliberation; the cosmopolitan, where a member of a community acts like a broker between 
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members of other communities. Further, they suggest that brokers add value by making the 
participants from the involved communities aware of the interests and issues faced by all 
others, increase process approachability and relevance by drawing contextual analogies and 
lastly synthesize broader patterns from the community specific elements from the 
discussions. Considering that the typology of brokering is primarily driven by the nature of 
communities the broker is interacting with, we suggest an understanding of the communities 
participating, their structures and the participant’s roles would help identify the nature of 
brokering that would be needed during co-design. Further, we also recommend transitioning 
natural knowledge brokers within and/or amongst these communities into brokers in design 
settings and partners in the design of activities and tools.   

Figure 1: Five types of knowledge brokers and community relations 

As discussed above, while service design is increasingly being recognized as a strategic driver 
for organizations little has been written addressing the unique challenges an organizational 
setup may offer (Junginger, 2015) and strategies for working with these challenges. Through 
this paper, we therefore aim to address the challenges that arise due to the practice based 
legacies in an organizational setup and offer a possible strategy that could help translate and 
appropriate service design methods and practices for these settings. To do this, we borrow 
the concept of knowledge brokers from organizational studies, where, in contrast, the 
discourse on cross functional collaboration and innovation across boundaries is very rich and 
bridge this concept with service design methods and practice. Hence, we contribute to the 
current service design discourse by adding insights to both theory and practice in the service 
design discourse.  

Case Studies
This section describes two cases where co-design workshops were conducted in the early 
stages of the service design process. Though these workshops present results from public 
organizations, we think our results would be valid even in the context of private 
organizations. This is because the conceptualization of an organization as a ‘constellation’ of 
communities with shared practices and ways of communicating and understanding design 
methods, would be applicable for private organizations, even though their practices might be 
more malleable than what we have encountered. The two cases outlined here present two 
different contexts for evaluation - one where all participants were members of a single 

320



ServDes. 2016  
Fifth Service Design and Innovation conference  
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setup may offer (Junginger, 2015) and strategies for working with these challenges. Through 
this paper, we therefore aim to address the challenges that arise due to the practice based 
legacies in an organizational setup and offer a possible strategy that could help translate and 
appropriate service design methods and practices for these settings. To do this, we borrow 
the concept of knowledge brokers from organizational studies, where, in contrast, the 
discourse on cross functional collaboration and innovation across boundaries is very rich and 
bridge this concept with service design methods and practice. Hence, we contribute to the 
current service design discourse by adding insights to both theory and practice in the service 
design discourse.  

Case Studies
This section describes two cases where co-design workshops were conducted in the early 
stages of the service design process. Though these workshops present results from public 
organizations, we think our results would be valid even in the context of private 
organizations. This is because the conceptualization of an organization as a ‘constellation’ of 
communities with shared practices and ways of communicating and understanding design 
methods, would be applicable for private organizations, even though their practices might be 
more malleable than what we have encountered. The two cases outlined here present two 
different contexts for evaluation - one where all participants were members of a single 
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department within an organization but came from different branches and the other, 
representing a larger scale project, had participants from different departmental disciplines 
from an institution along with external participants as well. However, both of these 
workshops were conducted early on in the design process to identify learnings from the 
existing service delivery mechanisms and channels involved, explore possible opportunities 
and constraints and outline a shared vision for new service development and redesign. 

The workshops consisted of a series of design tasks structured to evoke exploration and 
discussion and organized so that each task would build on the outcome of the former. 
Open-ended tools were used in each workshop to aid communication and exchange. 
However, while both the workshops consisted of extensive exploratory deliberation and 
ideation resulting in outcomes of various forms, we describe select tasks and the broker’s 
role within those design tasks for the sake of greater clarity with respect to ideas presented in 
this paper.  

Case 1:  Informational services redesign for the library at an academic institution

The goal of this project was to identify possible opportunities and areas of change in a 
service redesign exercise for the information and support services at the University of Oslo’s 
academic library. We were invited to run a workshop by the library leadership aimed at 
defining the brief and vision for the overall project. The leadership by extension became an 
early point of contact for getting an understanding of the context of the project and practices 
of the community which helped us shape the tools needed for this exercise. Interpreting this 
from the knowledge broker typology discussed earlier, the role of the leadership was initially 
that of a gatekeeper (i.e. a link between community and outsiders). Since in this case, all the 
participants involved belonged to the same community, we tried to identify knowledge 
brokers for playing the coordinator role (i.e. where the participants and the broker are in the 
same community) for the workshop. As discussed earlier, based on our strategy of 
transitioning natural brokers into these roles, members from the community playing 
leadership roles were identified as brokers because we felt brokering coordination would act 
as an extension of their day to day practice dealing with inter and intra-team coordination 
and management. The broker in this scenario was expected to provoke discussions amongst 
participants and translate the design tools and intent.  

Before the workshop, setup meetings were conducted with the leaders (who were also acting 
like brokers) where the role and intent of the tools was explained and the goals of the 
workshop deliberated upon. Based on these discussions, the initial goals of the workshop 
were collaboratively expanded and detailed further. Four primary areas of investigation - user 
identification, service opportunities, requirements and perspectives and consequently, four 
design tasks - service ecosystem mapping, user journeys, constraint mapping and perception 
mapping were defined.  

The workshop was conducted with twelve participants from different branches of the 
institute library including two library leaders playing a broker’s role. These participants were 
split into two groups of five with one broker in each group. The workshop started with the 
exploration of the service ecosystem and while the process was explained to the participants 
through a small example and a interactive demo by us, the brokers in each group explained 
the process further by providing contextual analogies from technical and content maps 
which formed a part of the participant’s routine practice (see Figure 2). Not only did this 
help get the participants started but also allowed them to draw from their own personal 
experiences and apply them to gain richer insights. Additionally, it helped them see a process 
level analogy and possible ways in which the outcome from this task could inform the 
subsequent tasks. For example, one of the groups decided to expand the scope of a touch 
point’s access channels, an internal web-page in this case, to incorporate remote access 
scenarios along with localized usage as well. This consideration directly fed into the user 
journeys created and the constraints mapped for the touch point.  While this was a macro 
level translation and transformation of the design intent to make it more relatable, we also 
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observed that the brokers clarified thoughts and questions on much more micro level as well 
within each task. We think that these micro translations represent a much closer 
approximation of their day to day practice and hence was a role they adopted naturally 
without any deliberate intervention or suggestion from our side. Consequently, this allowed 
the participants to engage more freely in more meaningful exchanges. Finally, they also 
prevented ideas from getting lost in discussions and filtered out by actively taking notes and 
provoking relatively silent participants to contribute.  

   

Figure 2: Ecosystem map developed by participants 

Case 2: The design of support services for a new departmental building at the University 

of Oslo  

The goal of this ongoing project was to identify the nature, scope and possible functions of a 
support service for a planned building which would house various disciplines within the life 
sciences department of the University of Oslo. We were invited to assist with the project by 
the core driving group for the upcoming building, who, like in the previous case, took on the 
gatekeeper’s role. They helped us get an understanding of the context of the larger project, 
the nature of communities involved as stakeholders, open questions that needed to be 
explored and getting a co-design workshop set up with these stakeholders. Since the context 
of the project was situated in the future, the project involved looking at current support 
service usage patterns within the institute and visualizing probable futures by building service 
scenarios. In this case, since the participants involved in the workshop came from different 
departments and with highly varied functional expertise, project expectations and acceptance 
of the design process, the ability of the broker to understand and translate exchanges and 
ideas across different disciplinary boundaries was considered critical. Hence, we opted to 
involve participants playing cross disciplinary support functions in their practice, in the 
broker role. We felt such participants would be a natural fit for the role of a cosmopolitan 
broker (i.e. a member of a community acting like a broker between members of the other 
communities), since it seemed to be an extension of their practice. We identified subject 
librarians for this role instead of the leadership because of their day to day interactions with 
the disciplinary department members involved and their natural role in knowledge support 
functions for them. Hence in this case, it can be seen how multiple partners can adopt 
varying knowledge broker roles based on the context and participating communities. 

Like in the last case, during the setup meetings, the goals, tools and tasks for the workshop 
were deliberated upon. We also tried to identify possible participants from the library who 
could take the broker’s role. We realized that subject librarians participating in the project 
had been involved in hands on design methods seminars earlier and hence had a basic 
familiarity with the process. Since one of the authors had also been involved in the design of 

322



ServDes. 2016  
Fifth Service Design and Innovation conference  

observed that the brokers clarified thoughts and questions on much more micro level as well 
within each task. We think that these micro translations represent a much closer 
approximation of their day to day practice and hence was a role they adopted naturally 
without any deliberate intervention or suggestion from our side. Consequently, this allowed 
the participants to engage more freely in more meaningful exchanges. Finally, they also 
prevented ideas from getting lost in discussions and filtered out by actively taking notes and 
provoking relatively silent participants to contribute.  

   

Figure 2: Ecosystem map developed by participants 

Case 2: The design of support services for a new departmental building at the University 

of Oslo  

The goal of this ongoing project was to identify the nature, scope and possible functions of a 
support service for a planned building which would house various disciplines within the life 
sciences department of the University of Oslo. We were invited to assist with the project by 
the core driving group for the upcoming building, who, like in the previous case, took on the 
gatekeeper’s role. They helped us get an understanding of the context of the larger project, 
the nature of communities involved as stakeholders, open questions that needed to be 
explored and getting a co-design workshop set up with these stakeholders. Since the context 
of the project was situated in the future, the project involved looking at current support 
service usage patterns within the institute and visualizing probable futures by building service 
scenarios. In this case, since the participants involved in the workshop came from different 
departments and with highly varied functional expertise, project expectations and acceptance 
of the design process, the ability of the broker to understand and translate exchanges and 
ideas across different disciplinary boundaries was considered critical. Hence, we opted to 
involve participants playing cross disciplinary support functions in their practice, in the 
broker role. We felt such participants would be a natural fit for the role of a cosmopolitan 
broker (i.e. a member of a community acting like a broker between members of the other 
communities), since it seemed to be an extension of their practice. We identified subject 
librarians for this role instead of the leadership because of their day to day interactions with 
the disciplinary department members involved and their natural role in knowledge support 
functions for them. Hence in this case, it can be seen how multiple partners can adopt 
varying knowledge broker roles based on the context and participating communities. 

Like in the last case, during the setup meetings, the goals, tools and tasks for the workshop 
were deliberated upon. We also tried to identify possible participants from the library who 
could take the broker’s role. We realized that subject librarians participating in the project 
had been involved in hands on design methods seminars earlier and hence had a basic 
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tools for the seminars mentioned, we decided to make use of this familiarity by building on 
the tools from the seminars. The librarians nominated for the broker role were also invited 
for subsequent setup meetings and four primary areas of exploration were decided upon - 
present service scenarios, future service requirements, attributes and strategies. The tasks 
finalized were - service discovery, card sorting and ecosystem mapping for understanding the 
current support services, ecosystem mapping for functional areas in the new building, future 
user journeys, scenarios and touch point analysis, architectural discussions and constraint 
mapping. 

The workshop was conducted at two locations over the course of two days with twelve 
participants from four departments including three participants acting like brokers and a 
representative from the architectural firm involved in the project on the second day. The 
first location was next to the area where the new building was being planned and the second 
location was in the existing building that houses the library and the departments that some of 
the participants worked in. The participants were split into three groups of four including 
one participant acting as the broker in each team. The workshop started with a session on 
identifying the channels and nature of support in three different buildings housing various 
departments. This was followed by a group debrief and a mapping of the service touch 
points and attributes the participants had encountered using images taken by the participants 
and cards created for a card sorting exercise (see Figure 3). In this case, the importance of 
brokers became apparent right from the start where participants in two of the teams, who 
came from different fields and practices, showed little engagement and motivation in these 
exploratory tasks. The brokers, in this case, besides playing a translational function, took a 
motivational and demonstrative role as well. We share a few examples from the initial phase 
of service discovery and mapping. During the service mapping task, the brokers pushed the 
participants to explore different touch points by creating possible scenarios of usage that 
they had to consider. We think that subject librarians, by virtue of being involved in 
knowledge support functions in practice, could extrapolate from experience and visualize 
scenarios which were grounded and real. Further, during the debrief and the card sorting 
exercise, when the participants tended to break into subgroups and de-link the discussions 
and insights from the cards and did not engage with creating a visual collage, the brokers 
started to take these insights and linked them back to specific cards and started to classify 
them in categories and attributes based on accessibility and aesthetics. This provoked the 
participants to start collaborative discussions over the details of the visual collage and 
naturally deliberate over insights that linked back to the collage as a common point of 
reference. We could also observe how these tools mediated and translated by the brokers 
started to create a common language and reference point for the other participants in the 
group. Hence, besides offering analogies and highlighting topics for discussion and noting 
down the outcomes, in this case, the brokers acted like demonstrators by engaging with the 
tools fully and highlighting the design intent and value through action and helping create 
motivation and a common language for deliberation.  

  

Figure 3: Deliberations over card sorting 
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Discussion
We introduced the concept of knowledge brokers for service innovation processes in an 
organizational setup and demonstrated how it addresses the challenges posed by existing 
design legacies in such contexts. The results of this exploration can be summarized around 
three main areas of insights, all of which attempt to bridge theoretical considerations from 
organizational studies and observations from service design practice. These are: 

» Identifying knowledge brokers 
» Partnering with knowledge brokers 
» Brokers, boundary objects and service designers 

Identifying knowledge brokers

Knowledge brokers in an organization function at the boundaries of varied forms of 
expertise and practices facilitating the meaningful exchange of ideas between different 
professionals and/or departments. The identification and direct involvement of individuals 
already familiar with working at these boundaries proved very helpful for the service design 
team. Usually within organizations, there aren’t clearly identified roles solely for knowledge 
brokerage but as discussed earlier, different kind of professionals assimilate various forms of 
brokerage into their daily practice which could relate to management, strategy, support etc.  
They function as a bridge or as communicators between different expert groups during the 
course of their daily practice. Firstly, they were aware of the extent of domain understanding 
they needed to be able to function as knowledge brokers between organizational 
communities. Secondly, they actively contributed to the process of tailoring the co-design 
tools and tasks to be used in the workshop, according to the communities the participants 
were members of and the overall goals that we were working towards. They were 
instrumental in informing the service designers about the existing work practices or design 
legacies that could potentially influence the project at hand, which helped in informing and 
engaging the participants with the tools and tasks of the workshops by working with 
language and methods the participants were already familiar with. 

Partnering with knowledge brokers

The pre-sessions with the knowledge brokers before the actual workshop proved pivotal for 
this success of the cases described. They helped us shape clearer goals and identify 
appropriate tools and methods for the context we were going to be working with. These 
sessions also gave a background and understanding of the intent of the design activities to 
the broker so that they did not need to interpret them directly during the workshop. For 
example, in the first case, one of the goals was to propose concepts, implementable within 
organizational constraints. With this background in place in conjunction with their 
understanding of negotiable and non negotiable library process constraints, the broker was 
able to highlight and encourage participants to think about constraints from experience, 
helping them orient themselves towards more realistic solution. For a service designer alone 
this would have meant evaluating every constraint identified by the team along with 
feasibility issues with the design concept itself. 

Brokers, boundary objects and service designers

Out of the five roles described for knowledge brokers (Boari and Riboldazzi, 2014), in the 
scope of the cases we describe, three roles - the “coordinator”, the “gatekeeper” and the 
“cosmopolitan”, were clearly observed. The definition and expectations from the roles was 
completely driven by the context and an understanding of the participating communities in 
the workshops. The leadership played the gatekeeper role by helping us get a broad 
understanding of the nature of participant’s practice and possible risks with respect to 
participant engagement in both cases. In the first case, the leaders were invited to participate 
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design legacies in such contexts. The results of this exploration can be summarized around 
three main areas of insights, all of which attempt to bridge theoretical considerations from 
organizational studies and observations from service design practice. These are: 

» Identifying knowledge brokers 
» Partnering with knowledge brokers 
» Brokers, boundary objects and service designers 

Identifying knowledge brokers

Knowledge brokers in an organization function at the boundaries of varied forms of 
expertise and practices facilitating the meaningful exchange of ideas between different 
professionals and/or departments. The identification and direct involvement of individuals 
already familiar with working at these boundaries proved very helpful for the service design 
team. Usually within organizations, there aren’t clearly identified roles solely for knowledge 
brokerage but as discussed earlier, different kind of professionals assimilate various forms of 
brokerage into their daily practice which could relate to management, strategy, support etc.  
They function as a bridge or as communicators between different expert groups during the 
course of their daily practice. Firstly, they were aware of the extent of domain understanding 
they needed to be able to function as knowledge brokers between organizational 
communities. Secondly, they actively contributed to the process of tailoring the co-design 
tools and tasks to be used in the workshop, according to the communities the participants 
were members of and the overall goals that we were working towards. They were 
instrumental in informing the service designers about the existing work practices or design 
legacies that could potentially influence the project at hand, which helped in informing and 
engaging the participants with the tools and tasks of the workshops by working with 
language and methods the participants were already familiar with. 

Partnering with knowledge brokers

The pre-sessions with the knowledge brokers before the actual workshop proved pivotal for 
this success of the cases described. They helped us shape clearer goals and identify 
appropriate tools and methods for the context we were going to be working with. These 
sessions also gave a background and understanding of the intent of the design activities to 
the broker so that they did not need to interpret them directly during the workshop. For 
example, in the first case, one of the goals was to propose concepts, implementable within 
organizational constraints. With this background in place in conjunction with their 
understanding of negotiable and non negotiable library process constraints, the broker was 
able to highlight and encourage participants to think about constraints from experience, 
helping them orient themselves towards more realistic solution. For a service designer alone 
this would have meant evaluating every constraint identified by the team along with 
feasibility issues with the design concept itself. 

Brokers, boundary objects and service designers

Out of the five roles described for knowledge brokers (Boari and Riboldazzi, 2014), in the 
scope of the cases we describe, three roles - the “coordinator”, the “gatekeeper” and the 
“cosmopolitan”, were clearly observed. The definition and expectations from the roles was 
completely driven by the context and an understanding of the participating communities in 
the workshops. The leadership played the gatekeeper role by helping us get a broad 
understanding of the nature of participant’s practice and possible risks with respect to 
participant engagement in both cases. In the first case, the leaders were invited to participate 
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in the workshop as coordinators since all the participants were from the same department 
and we expected the broker role to be an extension of their practice. In the second case, 
subject librarians were invited to be cosmopolitan brokers between members of 
multidisciplinary departments because we expected it to be an extension of their support and 
mediation centric roles in practice.  

We observed that brokers helped appropriate the tools, translate their intent and role in the 
overall process and in the second case, helped create engagement and involvement around 
the tool itself. Hence using the tools in conjunction with the broker in each group helped 
create a common language for deliberation and exchange. However, we should highlight that 
there could be a risk of information bias and filtration on the part of the broker which 
should be addressed in both the pre-workshop sessions and the workshop itself. In our case, 
we (the service designers) tried to mitigate it further by becoming overall facilitators and 
managers in the workshop while also acting like shared or floating members and using the 
expertise of knowledge brokers for localized translation, engagement and appropriation.  

Conclusion and future work
In this paper, through two cases from different service design exercises, we show how 
organizational members acting like natural knowledge brokers in their daily practice were 
identified and partnered with. Further, we demonstrate how this helped us elicit greater 
engagement and participation from the organizational communities involved in our service 
design projects and overcome potential challenges that could arise due to inter and intra 
community work and communication practices or design legacies. We also demonstrate that 
the nature of knowledge brokers needed for different exercises differs based on community 
and context. Future work on this topic would address additional brokerage roles in newer 
contexts and a more thorough evaluation of the relationship between boundary objects and 
brokers in workshops. Additionally, the long term impact of being design mediators in 
multiple settings on the broker’s practice could also be an interesting area of exploration. 
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ABSTRACT 

In this paper, we present a reflective visual account 

of the process and outcome from a speculative 

research through design project – Hearsay. 

Through this account we unpack and present the 

conceptual, technical and material explorations that 

guided our design process. Further, using this 

mode of reflective visual articulation, we 

contribute to interaction design research by 

highlighting potential possibilities and 

problematics for design within the emergent space 

of intelligent voice based interfaces. 

INTRODUCTION 
With the recent push towards intelligent voice based 
interfaces in everyday objects like phones (Apple 
2017), speakers (Amazon 2017a; Google 2017) and 
even refrigerators (Cunningham 2017), the practices of 
interaction design need to adapt to the new space of 
‘intelligent’ networked devices. Being new and 
relatively unexplored, designs from the mass market are 
largely limited to interface explorations or control and 
query based feature designs. However, to extend our 
understanding of the possibilities and problematics 
latent within this space, we argue that there is a need for 
more exploratory and speculative engagement with it 
removed from the constraints of the mass market.  

In this paper, we present the process and outcome from such 
an exploratory and speculative (Auger 2013) research 
through design (Zimmerman and Forlizzi 
2014) project – ‘Hearsay’. Hearsay is an ‘always-on’ 
and ‘always conversing’ voice activated lamp that  

Figure 1: Intelligent Voice based Interfaces in mass media. 

generates quirky and whimsical rather than efficient and 
functional responses while incorporating transparency 
rather than obscurity in its form and design (Figure 2).  

Our intent behind unpacking the design process, 
speculative explorations and outcome is twofold. By 
sharing a rich visual account of our exploratory process 
and its outcome, we wish to highlight the relatively 
unexplored possibilities of interaction within this space 
along with specific issues and problematics present 
within it. Further, we intend to extend the understanding 
of the complex and often obscured (Knutsen 2014) 
‘intelligent’ technologies from a design perspective by 
discussing and unpacking the algorithms and systems 
that power Hearsay.  
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Figure 2: Hearsay –an ‘always-on’ and ‘always conversing’ voice 
activated lamp that generates quirky and whimsical rather than 
efficient and functional responses. The conversations are immediately 
transcribed and are always available for the owner to see. 
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THE DESIGN PROCESS 

CONCEPTUAL EXPLORATION 
The design process for the project took the form of 
parallel conceptual and technological explorations. 
Since largely, the current discussions on natural voice-
based and conversational interfaces in the mass media 
represent them as the next frontier of 
interface/interaction/experience design (Kojouharov 
2016; Newman 2016; Tuttle 2016) (see Figure 1) it 
made us interested in the fringes of mass media reports. 

These reports discussed the commonplace fears and 
cultural understanding of these interfaces along with the 
implications of glitches and unfulfilled promises (see 
Figure 3). This also allowed us to develop an 
articulation of the environment and context in which 
these devices are being experienced. Both Auger and 
Dunne and Raby emphasise the importance of 
grounding the speculative artefact in a “logical reality” 
and highlight that it may “appear odd” at the outset but 
challenges preconceptions and allows for alternative 
perspectives and understandings of technology to 
emerge (Auger 2013; Dunne and Raby 2013).  

We collected these fringe 
reports in the format of a 
continuously evolving 
physical and online 
collage (Figure 3) and 
used it to uncover 
problematics in this design 
space in addition to using 
them as seeds for probable 
design concepts and ‘what 
ifs?’ situated in ‘possible 
worlds’ (Dunne and Raby 
2013: 90–93).  

Figure 3: Mass media reports on 
the fears and misunderstandings 
of Intelligent Voice based 
Interfaces.  
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TECHNOLOGY EXPLORATION 
From a technology standpoint, we started to explore 
different functional aspects of voice based virtual 
assistive devices like ‘always-on hot-word detection’, 
‘voice processing and response’ and realised 
that the technology used to generate 
‘conversation responses’ was based on a 
neural network algorithm called Recurrent 
Neural Networks (RNN) (Figure 4).  

While an in-depth discussion of the technical 
aspects of neural networks and RNNs is out 
of scope for this paper, we would like to 
introduce some fundamental concepts (with 
the risk of over-simplification) for the sake of a clearer 
discussion and understanding of our choices and un-
black-boxing Hearsay’s functional aspects. Neural 
networks refer to a type of machine learning algorithm 
that infer and build a predictive or decision making 
logic based on a dataset of input output relationships, 
rather than following a set of predefined/hardcoded 
rules (Gershenson 2003). Recurrent neural networks are 
a special class of neural networks that infers relational 
patterns between words and characters rather than 
learning specific responses to fixed queries. 
Consequently, it can generalise its learning to new 
questions and cues that are not present in the training 
dataset as well (Vinyals and Le 2015). This makes them 
quite effective for conversational modelling and we 
decided to use the seq2seq (Vinyals and Le 
2015)/neuralconvo algorithm (Cournoyer 2017) locally 
for generating responses to voice cues (Figure 5, top - 
below).  

While the functional quality of responses generated by a 
locally implemented program is not the same as that 
from a cloud API (like Amazon (2017b) Alexa), it gave 
us the freedom of being able to experiment and explore 
the nature of responses that could be generated by 
different data sets. The algorithm was finally trained on 
a dataset of movie subtitles both because of ease of 
access and the casual and informal nature of responses 
generated. However, for reasons of accuracy, a cloud 
based API was used for the speech to text function 
which was then processed locally by the RNN 
mentioned earlier.  

Figure 4: A RNN predicting the most likely word that could follow the 
input ‘Hello’ (a similar system is present in most current generation 
smartphones).  

Figure 5: Human-machine 
conversations. From (top - above) 
‘a neural conversation model’ 
(Vinyals and Le 2015) and (top - 
below) a locally deployed neural 
network trained on movie subtitles. 
(Left) the final system diagram for 
Hearsay highlighting the 
technologies used 
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EARLY PROTOTYPES 
Based on the speculations and problematics outlined 
during the conceptual explorations and findings from 
the technological explorations, concept sketches 
followed by quick low-fidelity prototypes were 
generated to serve as material props that were used for 
greater engagement during discussion and critique.  

The lonely booth: automatically detects lonely people 
using emotion detection and tries to talk to them.  

The God eye/mouth/ear: always on recording, 
interpreting and sharing machine for public spaces, (a 
precursor to Hearsay). 

Voice based drawing machine: drawing machine that 
interprets voice commands and emotion and draws 
accordingly.  

The photo booth: Autonomous photo-booth that 
interprets an image and prints the closest possible match 
from the internet, based on a textual interpretation.  
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FORM & INTERACTION 
Creating interactive prototypes and formal sketches 
helped critique design explorations while also showing 
new or less explored design dimensions during the 
process. Using this combination of exploration and 
reflection was central to our process, highlighting a 
baseline for outlining a ‘likely’ and appropriate (but not 
stereotypical) form for Hearsay along with its behaviour 
and function.  

Figure 6: (Left) Moodboards and concept and form sketches, (Right) 
Initial form and technology explorations    
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HEARSAY 
Hearsay is an intelligent networked lamp that uses 
conversation as a means of interacting with the world. 
Considering the ecology of a domestic household, it was 
designed to take the external form of a mundane 
domestic object (a lamp), complemented with always-
on networked intelligence. However, the aesthetic of the 
final artefact was deliberately designed to be layered – 
seemingly mundane and domestic on the outside and 
personal, provocative and communicative on the inside 
(Figure 2, 7). While the intended effect was to create 
viewer interest and invite exploration and discovery, it 
was also meant as an expression of the opposition 
between the modern, neutral and impersonal aesthetic of 
other voice enabled technological devices and the 
alternative reality presented by Hearsay. 

Figure 7: Hearsay in a studio exhibit setting  

From a utilitarian standpoint, Hearsay’s lamp function 
can be switched on and off using voice commands. 
However, rather than responding to utilitarian queries 
with functional responses, Hearsay tries to have a real 
conversation with its owner (see Figure 9). This may not 
always be possible since while the external cover of the 
lamp is kept on, the audible responses are muted (but 
the conversation is still active and the responses are 
simply transcribed instead) and the interactions are 
limited to controlling the lamp.  

Removing the external cover uncovers evocative forms 
that are used to communicate the artefact’s internal and 
external functions. It also enables audible responses and 
exposes a transcript of the ongoing conversation that the 
device has been carrying on with the owner (albeit 
silently).  
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Figure 8: Functional Elements 

HEARSAY: FUNCTIONAL ELEMENTS 
The external cover of the lamp can be removed to reveal 
the sparse internals of the machine - an internal lamp 
that offers a much softer glow, the listening ear, the 
speaking mouth and the visible mind (Figure 8).  

1. The visible mind: is a screen that highlights a
transcript of all the conversations that have
happened.

2. The listening ear: encapsulates a microphone
and moves whenever the machine is recording.

3. The speaking mouth: encapsulates a speaker
using which the machine responds to its owner.
Activated only in the uncovered state.

4. The internal lamp: is a secondary light that
switches on in the uncovered state and disables
the main lamp. It serves as a counterpoint to
the harsher main light by offering a soft and
intimate light more suited to having a
conversation.
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Figure 9: Promotional scenarios of use. The text advertised consists of 
real responses from Hearsay. 
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Figure 10: Advertisement poster for Hearsay 

CONCLUSION 
Voice based intelligent networked technologies present 
new opportunities and challenges for interaction design 
research and practice. A useful way of understanding 
these implications (beyond utopian and dystopian 
visions) is through reflective engagement with the 
materials of this new space. By describing the technical, 
conceptual and formal aspects of our process and 
outcome, we have tried to highlight the possibilities and 
problematics linked to material and conceptual 
exploration latent in this rapidly evolving design space 
and how this form of material engagement can lead to a 
diverse range of inquiries. By incorporating elements of 
transparency and discovery both as a formal and an 
interactive quality, we have tried to explore Hearsay as 
a layered and personal artefact. While it does highlight 
the extent of machine intrusiveness in everyday life, it 
also intends to make gaps in machine understanding and 
interpretation more transparent and creates a reflective 
space around humanized and always on forms of 
artificial intelligence. 

We see Hearsay, and our visual account outlining its 
process and intent, as a particular and concrete 
exploration of many possible speculative and material 
lines of inquiry in this design space. Rather than as a 
finished usable/useful product we would like it to be 
read and experienced as an unfinished proposal 
(Sengers and Gaver 2006) that raises questions, 
concerns and propels designers’ and researchers’ 
imagination with new forms of material understanding 
and curiosities. Therefore, we suggest that our 
reflections and speculations be read as snapshots of our 
understanding and intent and a point of departure for 
further investigations, rather than as final, concrete 
outcomes and best practices. 
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Recent strategic design and management discourse has identified gaps in the current 
framing of design for organisations, specifically highlighting a lack of discussions 
related to emergent design cultures and calling for a strategic framing of the art of 
design. Connecting and expanding these conceptual discussions with reflections from 
practice-based research through design, we seek to further the understanding of how 
design can be strategically translated into organisations. Drawing parallels between a 
strategic framing of design, and brands as enacted or manifested strategy, we present 
reflections from a design process of branding the strategic art of design for an 
academic research library. The outcome of our process was an overarching brand 
called Frilux, that manifested the strategic design approach at the library. Specifically, 
we propose that design can be framed strategically in an entanglement of 
organisational and design practices and mind-sets. Further, we suggest, this framing 
should be manifested across design outcomes that oscillate between intangible 
outcomes like strategic guidelines and values, to tangible outcomes like visual symbols 
and artefacts. 

strategic design; design for organisational change; branding; research through design  

1 Introduction  
This paper explores the question of strategically framing and manifesting design within 
organisations. While this question may not have a universally applicable answer, through the 
reflexive exploration of a practice-based research through design approach, we seek to contribute to 
the larger discourse in design research related to organisational change and innovation. Specifically, 
we attempt to further the understanding of strategically framing and translating design into 
organisations, by connecting and expanding conceptual discussions with reflections from practice.  

Design, as a catalyst for innovation, and working with open and complex problems in organisations, 
has been getting a lot of attention in design research and management, usually as ‘design thinking’ 
(T. Brown, 2009; Martin, 2009). However, approaches that apply design practices in organisations, 
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often use solution-oriented techniques (or a toolbox) that work well for small and isolated problems 
but do not enable new mind-sets or practices to emerge (Dorst, 2011; Junginger, 2016; Manzini, 
2016). Instead, Dorst (2011) introduces a ‘frame’ as “the creation of a (novel) standpoint from which 
a problematic situation can be tackled” (p.525), and suggests that ‘framing’ is a central activity in 
design practice. He argues that while specific frames could be temporarily adopted by organisations 
for the duration of a design project, design practices can also be framed more strategically and can 
become a part of organisational practices and outlook.  

Similarly, Junginger (2016) argues that design practices can be framed in different ways within 
organisations, namely as a tool, method, and a strategic art, reflecting different mind-sets and 
approaches to problem-solving and inquiry. This is based on Buchanan’s articulation of the different 
facets of design, which suggests that:  

An art is a systematic discipline for thinking, doing, and making. It provides principles 
and strategic guidance for the use of the many specific methods and techniques that are 
employed in design. In contrast, methods provide tactical support in addressing design 
problems. Finally, techniques are individual tools and ways of working to solve technical 
problems. (Ibid., p. 38)  

While important, tools and methods usually represent the extent of organisational engagement with 
design (Junginger, 2016; Tonkinwise, 2011). However, it is the strategic art of design that can lead to 
“new mind-sets, and new ways forward” (Junginger, 2016, p. 38). Although we agree with the 
importance and necessity of framing design as a strategic art, we have also found that manifesting 
and translating the art of design and engaging organisations with it, can be very challenging (Pandey, 
2015). Moreover, a ‘top-down’, designer-created strategic framing of design may not align with the 
organisation’s existing practices, values, and history (Junginger, 2015). Considering every 
organisation has embedded narratives, knowledge, and values (J. S. Brown & Duguid, 1991), a 
strategic framing of design needs to be adaptive and contextually situated in organisational 
processes and mind-sets (Junginger, 2015; Pandey, 2015). Put differently, design practices need to 
be translated into contextually situated strategic frames before they can play a transformational role 
(Pandey, 2015). 

Using Buchanan’s (2001) model of the four orders of design, we describe a research through design 
process (Zimmerman, Forlizzi, & Evenson, 2007) of framing design as a strategic art for the academic 
research library at the University of Oslo. The outcome of our process was an overarching brand 
called Frilux. While brands are usually associated with products, services, or organisations, Frilux 
represents the situated values, emergent strategy, vision, and approach for design at the library. It 
consists of brand values and architecture, visual identity and guidelines, a knowledge exchange 
forum (Flo), avenues for introducing design methods (Flex), a design workbook (Flexbook), and is 
complemented by channels on social media and a website. We build on a broad understanding of a 
brand as representations of ideas, vision, history, values, and goals (Breslin, 2007), and not just a 
visual identity linked to a product, service, or business. Newbery and Farnham (2013) suggest that 
branding ‘enacts’ or manifests strategy and that it “elevates ideas from being visual identifiers of 
who is providing value to expectations about the value itself” (p.69). With this understanding in 
mind, we suggest that brands can be particular and contextual manifestations of a strategic art. 
Moreover, applied to the art of design, branding can help contextually and strategically frame design 
within organisations. Brands can act as the connective framework (Breslin, 2007) linking tangible and 
particular tools and artefacts, with intangible strategic values and vision within an organisation. 
Therefore, we propose that the strategic art of design, manifested as a contextually situated brand, 
oscillates (Nylén, Holmström, & Lyytinen, 2014) between tangible and intangible design outcomes. 

We further suggest that the strategic art of design in organisations can emerge in an entanglement 
of organisational and design practices and mind-sets. Manzini (2016) describes such an 
entanglement as ‘design culture’, defining it as the situated “knowledge, values, visions, and quality 
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criteria that emerge from the tangle of conversations occurring during design activities” (p.54). He 
suggests that a design culture allows for new understandings to be produced and that these 
meanings can catalyse changes within the organisational culture and practices.  

In the following section, using discussions from design research relating to organisational change 
and innovation, we present a brief conceptual background for our work. Next, we present Frilux, as a 
strategic framework that oscillates between intangible outcomes like strategy and approach, and 
tangible outcomes like visual identity, tools and other artefacts. In addition, we highlight the 
contextually situated and iterative entanglements of organisational and design practices and mind-
set, that helped shape the process and its outcomes. Finally, we reflectively discuss the nature of 
design process and outcomes and their potential implications on the framing and understanding of 
design in organisations. 

 
Figure 1 Four orders of design (Buchanan, 2001) 

2 Entangling cultures and Oscillating outcomes 
Manzini (2016) has observed that the focus of design research is increasingly, “problem based, 
solution oriented” (p. 52), emphasising the role of the designer as a facilitator, and the tools and 
methods used over the designed ‘product’. However, he argues that “design is not only the sum of 
its methodologies and tools” (Ibid., p. 54) and calls for design cultures where designers facilitate as 
well as participate creatively. We suggest that such a ‘dialogic’ design culture (Ibid., p. 58) is also 
crucial for a creative and productive entanglement of design and organisational practices and mind-
sets and can catalyse a strategic framing of design. However, we also think that a strategic framing 
of design is essential to cultivate a dialogic design culture. Therefore, we argue, dialogic design 
cultures and strategic framings of design mutually scaffold and reinforce one another.  

Reflective articulations of strategic framings of design, as they emerge in design activities and 
processes, is important within design research. Connecting theory and practice, they allow design 
researchers and practitioners to understand the modalities, experiences, and challenges of framing 
design as a strategic art within organisations for meaningful change. However, we argue that design 
culture is not only manifested in the processes, techniques, and deliberations that happen during 
design activities but is also embodied in the outcomes of design processes as well. Gaver (2012) 
underlines the importance of design outcomes for design research and theory, suggesting that they 
concretely manifest and embody the design team’s choices, deliberations, and beliefs regarding the 
most appropriate responses to the issues and challenges they faced. Therefore, we suggest that 
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from the perspective of design research, reflective articulations of strategic design culture within 
organisations, should have a conjoined focus on the process and outcomes of design activities.  

Buchanan (2001) situates design activities and outcomes into ‘four orders’, which offers a promising 
conceptual framework for a combined articulation of the process and outcomes of design (Figure 1). 
The first and second order of design, focus on communication through symbols and physical 
artefacts respectively. The third and fourth order of design, focus on actions and thoughts 
respectively, reflecting the recent emphasis on design processes in research and practice. In our 
experience, we have found that design processes and their outcomes in organisations, tend to move 
or oscillate (Nylén et al., 2014) across multiple orders or design, often with a range of outcomes that 
work in concert. Brands are a particular example of an oscillating design outcome since they are 
designed to be experienced across products, services, and other kinds of related materials, like a 
visual identity mark and communication collateral.  

3 Research Approach 
Considering the practice-based nature of our work, we adopted research through design as the 
research approach. Research through design uses the “methods, practices, and processes of design 
practice with the intention of generating new knowledge” (Zimmerman & Forlizzi, 2014, p. 167). It 
introduces approaches from design practice as possible research conducts to generate knowledge 
(Löwgren, 2013; Zimmerman et al., 2007) and takes a constructive and analytical outlook towards 
doing research (Gaver, 2012). With a constructive outlook, we mean that it is a form of “research 
that imagines and builds (or constructs) new things and describes and explains these constructions” 
(Koskinen, Zimmerman, Binder, Redström, & Wensveen, 2011, p. 6). Gaver (2012) argues for a 
different set of expectations and criteria for judging knowledge outcomes from research through 
design, compared with scientific theories. He suggests that the theory it produces is “provisional, 
contingent, and aspirational” and closely linked with the contextual outcomes from design practice, 
rather being “extensible and verifiable” (Ibid., p. 938). Analytical and reflective accounts of research 
through design process and outcomes do not just illustrate or establish design theory (Breslin & 
Buchanan, 2007), but also expand it by highlighting specific dimensions of the design space (Gaver, 
2012). In addition, due to their provisional and contextual nature, they create a bridge back to 
design practice (Breslin & Buchanan, 2007; Löwgren, 2013).  

We used detailed notes and images from the design process to analytically and reflectively describe 
the process and its outcomes. Additionally, five interviews were conducted with three team 
members and the expert designer. In addition, once the design process had concluded, verbal and 
anonymised written feedback was collected from seminar and workshop participants. 

4 Frilux: Branding the art of design at an academic research library 
4.1 Context and Background 
The role of academic and research libraries has evolved from information archival and access to new 
and distributed forms of information and infrastructure access, including creative forms of 
knowledge production and sharing (ACRL Research Planning and Review Committee, 2015). 
Academic research libraries are actively engaged in aiding and educating researchers, and in 
outreach and cultural events, like hosting pop-up maker-spaces and cultural fairs (Pandey & 
Srivastava, 2016b). As a result, the role of librarians has also evolved to incorporate new ways of 
interacting, educating, facilitating learning, and knowledge and creative production.  

Due to these changes and the proliferation of digital technologies, such as e-books, smartphones 
and tablets, and shifts in user needs and expectations, the academic research library at the 
University of Oslo (UiO), re-evaluated the user experience of its digital services by hiring expert 
design consultants. These expert-led design engagements helped emphasise the relevance of user 
experience, both for digital and physical service touchpoints, to the involved library staff and 
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management. However, it also highlighted the need to complement one-off expert-driven design 
engagements by developing in-house design competence to continuously evaluate and evolve 
service experiences. Consequently, from 2013 to 2015, the library, in collaboration with design 
researchers from UiO, conducted workshops that introduced design techniques, like customer 
journey mapping and usability testing to librarians, with the intent of improving the user experience 
while developing services. While librarians found some techniques like usability testing useful, the 
relevance of others to their practice was repeatedly questioned. From 2015, in collaboration with 
strategic design researchers, the format of these workshops was evolved to introduce design 
through a set of open-ended and semi-structured methods like sketching, mapping, and 
storyboarding (Pandey, 2015). In these workshops, participants could appropriate and use design 
methods in the context of problems from their own practice. This approach was successful in 
provoking reflection amongst librarians about their practices and how they could evolve (Ibid.). Even 
so, the library staff and management involved in the project found it hard to translate and 
communicate the value and significance of design, and consequently the workshops, in tangible 
terms to the larger community within the university and in the local region.   

Therefore, a process of branding, naming, rethinking of the design methods and tools, and creation 
of community building touchpoints was carried out. The project was carried out over a period of 
eight months and involved a multidisciplinary design team consisting of the author, the project 
leader from the library, three members of the library’s web and communications group, and a 
graphic and strategic design expert. For reasons of brevity, members of the library and the author 
are collectively referred to as ‘the team’ and the design expert is referred to as the ‘expert designer’ 
in the remainder of the paper. The following description highlights how the design process 
entangled design and organisational practices and mind-set, over the course of four phases. 
Furthermore, since each phase was simultaneously engaged with designing outcomes situated in 
(and across) multiple orders of design (see Figure 2 – timeline), we discuss them in terms of 
oscillations, rather than as artefacts of specialised activity areas of design, like graphic design. The 
outcomes are highlighted visually throughout the description and summarised both textually (Table 
2) and visually (Figure 9) at the end of the section. However, while outcomes are largely presented 
as visual artefacts, we emphasise that they should not be read as unilateral solutions created by the 
expert designer, but rather as touchpoints that consolidated analytical and reflective discussions 
throughout the design process. 

 
Figure 2 Timeline of the project and design activities. source: Author, adapted from (Nylén et al., 2014) 

4.2 Phase 0: Intent, scope (thought) and planned action 
We (the team) conceived the project in discussions about existing issues and potential future 
directions for the design approach. At this stage, the problem with the design approach was 
articulated primarily as a communication issue: How could we communicate the design approach in 
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an understandable and non-academic way to libraries in the university and the Nordic region? We 
felt that a unified communication language would help consolidate the design methods and 
techniques used in the workshops and hence could make it easier for librarians to present, teach, 
and adapt for (and by) themselves. Therefore, an expert designer was engaged to create visual 
identity and name for the approach.  

Through portfolio reviews and process related discussions with the expert designer, the team saw 
the potential of situating the visual identity in the broader context of the values and beliefs that the 
design approach represented at the library and transforming the design approach into a brand. We 
(the team) felt that it would make the approach more adaptable and would help articulate our own 
vision with regards to design at the library, more clearly. Even so, ‘how’ this was going to happen, 
had decidedly become fuzzier and more intangible and compounded with a lack of experience with 
such a process; it created some discomfort within the team as well. This was highlighted by a 
member of the team in the interviews at the end of the project: “I didn't see that (the potential of a 
branding process) when we started. I understood it was a branding project, but I didn't actually 
understand the concept fully in the beginning. I think it was a bit blurry what we were going to get 
out of it. I was also a bit worried and not quite sure how to follow up the process.” 

To alleviate some of these concerns, the process was planned as a series of discussions based on 
probes and questions created by the expert designer and collaborative workshops where he would 
also participate fully. The feedback process was also adapted to suit the librarians’ practices. The 
feedback and critique were collected in a written format where the discussion would be summarised 
and everyone in the team could individually add more comments. This also helped make the 
feedback concrete and actionable for the expert designer and created an opportunity for written 
rebuttals or clarifications before alternate design proposals were created. Moreover, it helped 
prevent instantaneous and impulsive reactions from driving the design process.  

4.3 Phase 1: Between (Inter)Action and (Articulated) Thought  
The initial phase of the process oscillated between extensive team – expert designer interactions 
and an articulation of the organisation’s values, perceptions, and strategic expectations with regards 
to the design approach. Consequently, project discovery wasn’t limited to a process of familiarising 
the expert designer with the design approach and its history at the library. It also involved the team 
collectively and reflectively trying to articulate the project’s intent and goals in the past and its vision 
for the future. For instance, the team and the expert designer collaboratively brainstormed 
questions/prompts such as “What do we want to achieve with the program?”, in the context of the 
library’s broader goals and vision. One of the important and highlighted goals were: Self-sustaining 
and continuously evolving methods. Core ideology of semi-structured exploration, participation, 
openness, appropriation, and improvisation should stay the same but should not be method/person 
dependent or specific.  

This and other responses from the initial series of discussions were compiled into a living document 
intended to act as a common reference point for future decision making and critique. This document 
also served as a point of departure for follow-up workshops that were used to collectively identify 
the brand attributes, which refer to the qualities that characterise a brand across its oscillating 
material and dematerialised outcomes, and brand values, that articulate the relevance of the brand 
for participants at a high-level (Newbery & Farnham, 2013, pp. 89–93). Together they represent the 
foundational elements or “DNA that can be used to guide the development of artefacts, behaviours, 
and qualities of experience” of a brand (Newbery & Farnham, 2013, p. 168). The expert designer 
used techniques such as the co-creation of a ‘visual brief’ to facilitate discussion that could 
organically lead to the definition of these brand elements. The visual brief situated the brand in 
relation to other known ‘proximal’ brands. Since we (the team) had experienced products and/or 
services provided by the ‘proximal’ brands, we could use that as a basis for articulating their brand 
attributes and values on an elemental level such as value, personality, experience, and presence. We 
placed the identified brand attributes and values between two axes — rational and emotional, and 
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tangible and intangible. Through further discussions, we translated the visual brief (and brand 
attributes) into a brand vision: “Driving force of UX in Nordic libraries”.   

This phase of the project represented a tangible departure from the initial communication centric 
expectations (symbol) to a strategic outlook (thought) that went beyond consolidating and 
communicating design methods and tools to larger ambitions of being the ‘driving force of UX’ 
amongst regional libraries. This was also represented in the final set of values or beliefs that were 
articulated and refined during the initial process of project discovery (Figure 3). 

 
Figure 3 (left) Visual brief, proximal brands, and brand attributes (right) Core beliefs. source: Frilux branding documents, 
visual design by the expert designer. Visual identities of proximal brands, © respective owners. 

4.4 Phase 2: Between Articulated Thought and Symbolic Representation  
Based on the identified brand values and attributes, the expert designer created a proposal for a 
brand name, PLUXO (Program for Library UX Opportunities). A brand architecture, that outlines the 
structure and relationship of the offered products or services with one another and to the brand’s 
strategy as a whole (Newbery & Farnham, 2013, pp. 89–93), was also proposed, using the name as 
the connective and defining element (see Figure 4). This proposal was received quite critically and 
highlighted gaps in the mutual understanding of the design approach between the team and the 
expert designer.  

The team argued against framing the design approach as a ‘program’ for ‘opportunities’, since the 
team felt that it would indicate ‘a structured "X week" course that you take for skill building after 
graduation’ (excerpt from the feedback document). The emphasis on skill-based teaching over an 
open-ended, mutual learning mind-set was considered problematic as well because ‘we would not 
like to imply that we are here to teach others and certify, just share, initiate change and learn 
mutually’ (excerpt from the feedback document). Consequently, the name seemed to lack a 
participative and egalitarian ‘Nordic’ character. Interestingly, the approach was repeatedly framed 
as a ‘program’ in all the earlier branding tools and probes created by the expert designer (despite 
never being phrased as such by the team). It can indicate an initial conception of the approach based 
on the designer’s past experience, that may have implicitly influenced framing of the brand 
architecture. Through successive cycles of co-creation and deliberation, an important decision was 
made. The team realised that, in terms of its characteristics and attributes, the brand should 
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embody ‘the spirit of Nordic design’ and began exploring more descriptive articulations of ‘Nordic’ 
library brand values and attributes from Phase 1 further. 

 
Figure 4 Initial design proposal for brand name (PLUXO) and architecture. source: Frilux branding documents, designed by 
the expert designer. 

The finalised name, Frilux, represented an amalgamation of the Nordic values of ‘fri’ (free), adapted 
from ‘friluft’ (free air, nature) and ‘frilek’ (free play), with ‘Library UX’. This was further bifurcated 
into the two central touchpoints in the brand architecture (Figure 5). The first was Flex, a platform 
for contextually learning and practicing design, and the second, Flo, a seminar for sharing 
experiences, mutual learning, and reflection related to design in libraries. The intended effect was to 
organically develop a ‘Frilux kultur’ (culture) and mind-set and eventually build a community or 
‘network’ of libraries (NLUX) for sharing experiences and mutual learning. The architecture also 
situates the identified brand attributes that describe the cultural shift we were striving for with 
Frilux (Figure 5 – State/Mode/Change/Intent). The emphasis on culture, and a balance of practice 
and reflection (Figure 5) over programs, certifications, and opportunities (Figure 4), highlights the 
shift in understanding and framing from the earlier proposal.  
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Figure 5 Final proposal for brand name (Frilux) and brand architecture, touchpoints. source: Frilux branding documents, 
designed by the expert designer. 
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The brand was further articulated in terms of its ‘open’, ‘participative’, and ‘iterative’, values which 
were defined descriptively in collaboration with the team to represent an amalgamation of Nordic 
and the library’s own values (Figure 6). It was visually represented with a minimal and flexible 
identity set in a locally designed typeface. The central visual element, an ‘xircle’, was conceived as a 
playful container that can be adapted and appropriated based on the context of use (Figure 7). A 
summative brand cheat sheet was also created (Figure 7), highlighting the rationale behind the 
identity, typeface and colours selected, along with showing potential kinds of use. The outcomes at 
the end of this phase denoted an oscillation between articulated thought – the strategic relevance of 
the design approach (Figure 6) and brand architecture and symbolic framing – visual identity and 
guidelines, situated in the context of the larger values and goals of the library. 

 
Figure 6 The Frilux Approach, brand values and description. Source: Frilux branding documents, visual design by the expert 
designer. 

 
Figure 7 Frilux visual identity, reasoning and usage examples (brand cheat sheet). Source: Frilux branding documents, 
designed by the expert designer.  
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4.5 Phase 3: Between Planned Action and Translated Thought 
The brand architecture served as a framework that guided the design of the brand’s touchpoints – 
Flex, a platform to learn and practice design and Flo, a seminar for sharing experiences related to 
service design. Through a critical review of the design approach used in prior workshops, along with 
collaborative brainstorming sessions, the identified brand values of being open, participative, and 
iterative (Figure 6) were further fleshed out into guiding principles for disseminating the design 
approach (Table 1). These guidelines also highlight how the strategic framework could be engaged 
during the design of tangible outcomes. Based on these principles, a workbook format was 
conceptualised. A workbook format could be a concrete ‘thing’ that participants could use in 
workshops and projects. Moreover, such a format affords adaptability since it is designed to be 
written in, sketched on, and modified. Over the course of a project or workshop, the workbook could 
serve as a living record of learning, thought, and reflections. It would enable librarians to improvise, 
adapt, and personalise the methods, and consequently develop an understanding of the design 
approach in the context of their own practice (Pandey, 2015). 

Table 1  Guiding principles for the Flexbook.  
Principle Definition 
Adaptable Keeping in mind the Frilux philosophy of being open, and not to limit or enforce a style 

of thinking. It is designed to be used both individually and in teams and across different 
projects.    

Diverse Frilux values participation and encourages seeing problems and solutions from as many 
vantage points as possible. Flexbook belongs to a world where homogeneity is far less 
valued than diversity. 

Semi-structured Encourages ‘frilek’, or free play, with the structure and methods. Participants are 
encouraged to modify or recreate the workbook based on the problem they are solving.   

Modular Considering the ‘iterative’ nature of Frilux, the Flexbook is designed as a platform that 
affords modification and change over time. Participants can make it their own by 
adding (and revising) notes, references, photographs, and/or mind-maps.  

 

In addition, ideas related to a full day seminar for sharing experiences and issues related to designing 
services at libraries (Flo), were also discussed. The team conceptualised the seminar as a platform 
for exploring the design approach in the context of participants’ practice, while also creating a space 
for discussing and deliberating over experiences with designing services. Rather than working with 
pre-formulated design briefs, the design approach would be introduced in the context of the issues 
and experiences shared by the participants. This would allow participants to personalise and adapt 
the workbook and potentially reflect on ways in which the approach could be integrated into their 
own practice. The outcomes from this phase highlight the oscillations emerging between planned 
forms of actions in the seminar and workbook and the translation of the strategic values into more 
concrete thought in the form of guiding principles.  

4.6 Phase 4: Between Actions, Symbols and Things 
The final phase of the project mainly involved the design and production of the workbook and the 
communication collateral for the Flo seminar. The workbook was intentionally designed in black and 
white to allow for ease of printing, copying, and production. Its content was collaboratively created 
and iterated over after some internal tests with librarians who were not a part of the team. In line 
with the design approach, the structure of the workbook was also kept ‘semi-structured’, with even 
pages left almost empty or with minimal markings for the participants to sketch, note, reflect, and 
build on their thoughts (Figure 8 – top). Posters, mugs, buttons, and bands were created for the Flo 
seminar. The material was kept open for modification and personalisation and represented a 
translation of the brand values into specific tangible and material outcomes (Figure 8).  
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Figure 8 Images from the Flo seminar showcasing the Flexbook and communication collateral in use. source: Author. 

4.7 Reflection and Initial Effects 
On the surface, Frilux resembles the iterative and exploratory structure of most design processes, 
with revisions and changes in design proposals through deliberation and feedback. However, when 
viewed closely, iterations and explorations in this case were indicative of deeper entanglements and 
dialogue between designerly thought and action and organisational perceptions and values. This led 
to design proposals existing as an oscillating spread within and across all four orders of design (Table 
2, Figure 9). For the purposes of analysis and discussion, we articulate two very similarly worded but 
fundamentally different versions of the design brief, that reflect and summarise the changes in 
intent and the nature of outcomes over the course of the project, both for the expert designer and 
the team:  
(Initial) How could we (the team) communicate the design approach in an understandable and non-
academic way to libraries in the university and the Nordic region? 
(Current) How could we (the library) frame design in an understandable and non-academic way for 
ourselves and libraries in the Nordic region?  

While initially the design brief was focused on communication, dissemination, and generally looking 
outwards to ‘libraries in the university and the Nordic region’, it evolved into a reflective and 
introspective process of framing design for the team and local and Nordic academic research 
libraries. This introspective and reflective process helped frame and subsequently ‘brand’ the art of 
design strategically through a collaborative dialogue between design and organisational practices. 
However, it is important to note that with dialogue, we do not only refer to verbal and written 
discussions but also the dialogue between designed outcomes. Therefore, dialogue is akin to Schon’s 
framing of design “as a reflective conversation with the materials of a design situation” (Schon, 
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1992). Designed outcomes, across all four orders, acted both as catalysts that provoked reflection 
(such as the discussions concerning brand architecture) and as points of convergence of thought and 
action between the expert designer and the library (like articulated brand values). In practice, Frilux 
has helped the library strategically frame their own ‘brand’ of design. However, the strategic frame 
is not just represented by the brand values and attributes, or the identity, or the workbook alone. 
Rather, the strategic thought (brand vision, values, and attributes), materialised through a simple 
and flexible symbol (visual identity), exploratory things (workbook and collateral), and participative 
actions (workshop and seminar), manifest design as a strategic art in terms of “providing principles 
and strategic guidance for the use of the many specific methods and techniques that are employed in 
design” (Junginger, 2016, p. 38) at the library (Figure 9). 

 
Figure 9 Project outcomes visualised across the project duration and the four orders of design. source: Author.  

Table 2  Summarised project activities and outcomes.  
Phases Oscillations Activities Outcomes 
Phase 0 Between thought and 

planned action 
Discussions and reflection on past 
activities, deliberating over project 
intent and scope, Portfolio review 

Expanded project scope from 
communication design 
(visual identity) to branding, 
Intent and Process 
formulation 

Phase 1 Between (Inter)Action 
and (Articulated) 
Thought 

Discussions, discovery, collaborative 
workshops for brainstorming, 
critique 

Visual brief, Brand Attributes 
and values/beliefs 

Phase 2 Between Articulated 
Thought and Symbolic 
Representation 

Discussions, critique, refinement of 
design proposal and strategic goals, 
values 

Brand name, architecture, 
attributes, visual identity, 
brand cheat sheet 

Phase 3 Between Planned Action 
and Translated Thought 

Discussions, discovery, collaborative 
workshops for brainstorming 
concepts 

Frilux Flo format, Flexbook 
design guidelines, concept, 
and format 

Phase 4 Between actions, 
symbols and things 

Concept proposals, collaborative 
workshops for testing and 
refinement of concepts and content, 
soft launch of workbook and brand 

Implemented Flexbook 
concepts and content, Frilux 
Flo communication 
collateral, Website, Social 
media channels 



 

3061 

As a result, while still relatively new, Frilux is gradually becoming a part of the library’s vocabulary 
and practice. Within the project team, Frilux is also transitioning into a verb – ‘Friluxing’, that is used 
synonymously with designing. Flex workshops have also been conducted by the team from the 
library without any assistance from the author or the expert designer and two Flo seminars have 
been conducted with plans of having one every 6 months. As one of the librarians put it, during an 
interview: “Suddenly, three weeks later, I'm teaching eco-system mapping to the law library, 
because by then I had done it twice myself. I have been Friluxing with the law library.” In another 
interview, a participant pointed out that Frilux “gives more confidence in our abilities to talk about 
design and use it (design). I thought I could not meaningfully contribute in the UX forum in another 
group, but I realised their process is very similar even though the methods they use are different.” 
Interestingly, the team also realises the dilemma between prioritising brand awareness and 
engaging librarians with the design approach. A project team member highlighted this, saying, “Do 
they (workshop/seminar participants) need to know that they're Friluxing or do they just need to 
Frilux?”.  
While these are initial examples based on specific instances of librarians’ engagement with Frilux, 
they do highlight a shifting mind-set and understanding of design at the library. One of the leaders at 
the library commented about the shift from an expert-led to a librarian-led design approach in an 
interview, stating: “We were sort of the experts earlier (while conducting workshops). Now we have 
a lot of people from the science library and a few from the humanities, and if they build further on 
their issues and bring that into their local projects, then we could start to see an organic growth of 
the mind-set. It's difficult to say, ‘You should do it.’ But if someone just takes it on their own... then 
it's more powerful and it can have a more lasting effect.” 

5 Discussion 
In this paper, we have identified parallels between calls for a strategic framing of the art of design 
(Junginger, 2016) and branding as a manifestation of strategy (Breslin, 2007; Newbery & Farnham, 
2013) and articulated a reflexive account of a research through design process of a brand that 
represents a strategic framing for design at an academic research library. We critically engage with 
discussions on design culture and practice and correlate them with the discourse on design research 
for organisational change and innovation to make both conceptual and practice-oriented 
contributions to design research. Conceptually, we underline the potential of design cultures that 
entangle organisational values and perception with designerly practices and mind-set through 
collaborative and reflective dialogue. We also highlight the complex oscillating nature of the 
outcomes from this design space, indicating the mutual co-dependence of the four orders in a 
strategic framing of design in organisations. From a practice-oriented perspective, we present 
branding the strategic art of design as a plausible approach that can materialise a strategic framing 
of design across a range of design outcomes and situate it in the context of the larger organisational 
values while also allowing for adaptability and future growth. To be sure, we do not present 
branding as a universally applicable design solution for strategically framing and manifesting design 
within organisations. However, by reflexively highlighting conceptual themes such as entangling and 
oscillating in our process and outcomes, we attempt to ‘add dimensionality’ (Gaver, 2012) and 
expand the existing understanding of this design space. We conclude this paper by discussing some 
of these aspects further, in the light of the described process and outcomes.  

5.1 Framing the art of design  
Dorst (2011) argues that designerly approaches are adept at working with complex problems where 
the only ‘known’ is the value that needs to be created. Working backwards from an understanding of 
this value, designers abductively adopt or develop ‘frames’ that could potentially lead to proposals 
for ‘what’ (the thing to be designed) and ‘how’ to proceed with the problem. With Frilux, the 
strategic frame represented the design culture and perspectives, specific to the context we were 
situated in. Moreover, it was created from a continuous process of mutually exploring, deliberating, 
understanding, and learning, rather than being adopted and proposed by the designer alone. This is 
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reflected in the initial design proposals that framed the design approach as a ‘program’ for UX 
‘opportunities’ and the subsequent framing of the strategy in terms of culture, practice, and mind-
set. While on the surface, this may seem like an issue of semantic articulation, we argue that it 
reflects a deeper process of mutually evolving understandings and perceptions. By engaging and 
reflecting on a range of design proposals oscillating across the four orders, the organisational 
perception and vision were solidified and entangled with design practices and mind-set, helping 
frame the strategic art of design at the library. In Breslin’s (2007) words, “Design, with a history of 
turning needs into products, has become a translator in search of an idea” (p. 44). However, with 
Frilux, design was simultaneously a translator of contextual values and vision, and was translated 
into a brand as a strategic art. 

5.2 Branding the art of design 
Branding helped materialise the design approach in terms of a strategic vision and situate it in the 
context of the larger organisational values of the library. However, branding as a process of enacting 
and manifesting design as a strategic art, required continuous and conjoined material and 
conceptual exploration. Newbery and Farnham (2013) argue, if the way a brand is manifested does 
not match up with its values and promise, it may compromise the strategy as a whole. Relying only 
on material outcomes without an overall strategic frame could have resulted in design being 
translated into a collection of techniques and not a mind-set. An oscillating set of outcomes, across 
the four orders, allow for a balance between strategy and values and concrete material outcomes. 
The brand architecture acted like a connective backbone that gave an overarching structure to 
different touchpoints, like the workshop and workbook (Flex), and the knowledge exchange seminar 
(Flo). Having a range of outcomes that work together coherently also allows design to be framed 
concurrently at the level of strategy and thought (Frilux), action (Friluxing), methods and artefacts 
(Flexbook), and symbol and identity (xircle).  

5.3 Facilitating entanglements and dialogue 
Working with a dialogic process with a strategic outlook and having an openness to transformation 
and change from the start, was also important to facilitate a productive entanglement of mind-sets 
and practices and allowed the brand attributes and values to emerge from the context. Reflective 
discussions and introspective explorations conducted early on in the process (Phase 0), helped 
establish a dialogic process. Further, it enabled the team to identify a larger and strategic goal, or in 
Dorst’s (2011) terms, the ‘value’ we were designing for. Further, the author acted as a ‘knowledge 
broker’ (J. S. Brown & Duguid, 2001) in this project, and facilitated productive dialogue between the 
team and the expert designer. Being a design practitioner and having continuously engaged with the 
library since 2015, the author was a ‘true participant’ in both the communities and invested in the 
outcomes of the project (Pandey & Srivastava, 2016a). Brokers are important to facilitate, translate, 
co-ordinate and align perspectives between organisational communities (J. S. Brown & Duguid, 
2001). Therefore, we argue that brokers can catalyse dialogic design processes while working with 
complex problems across diverse domains of practice. Further, they can play an important role in 
facilitating entangled design cultures. While it is not the focus of this article, this aspect can be 
explored in future practice and research. 

Static and universal solutions are impractical considering the dynamic and transformational nature 
of this field of design research and practice. Therefore, rather than attempting to be conclusive, we 
have attempted to describe our work in terms that are ‘provisional, contingent and aspirational’ 
(Gaver, 2012) for future research and practice. We hope, by entangling theory with practice and 
oscillating between the material and conceptual, our work inspires new forms of exploration and 
action in the future. 
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Introduction
Networked, computational, and recently, intelligent materials are 
increasingly meshed within everyday life as smart technology. 
While the smart label has been applied to a wide variety of 
everyday artefacts (Staff, 2017; Kiritsis, 2011), an understanding 
of smart consumer technology itself has largely remained feature 
centric. For instance, Maass and Janzen (2007) identify smart 
technology in terms of three different kinds of adaptability: 
to situational contexts, to actors that interact with them, and to 
business constraints. Alternatively, Mühlhäuser (2007) defines 
smart technology as 

[A]n entity (tangible object, software, or service) designed 
and made for self-organized embedding into different (smart) 
environments in the course of its lifecycle, providing improved 
simplicity and openness through improved p2u and p2p interaction 
by means of context-awareness, semantic self- description, 
proactive behaviour, multimodal natural interfaces, AI planning, 
and machine learning (p. 163). 

Approaches for designing particular characteristics 
and artefacts of smart technology, such as those described by 
(Kuniavsky, 2010; Saizmaa & Kim, 2008; Wilson, Hargreaves, 
& Hauxwell-Baldwin, 2015), or its implications within particular 
topical contexts, as described by (Haines, Mitchell, Cooper, & 
Maguire, 2007; Lee, 2014; Lingel, 2016; Strengers, 2014), have 
been explored within interaction design research. However, explicit 
engagement with building an understanding of smart technology 

itself as a material for design has been limited. An understanding of 
smart technology as a material for design would allow for clearer 
articulation, critiques, and reflections on existing interactions with 
it. Further, considering how smart technology is getting embedded 
in everyday appliances and artefacts, understanding it as a material 
for design can allow us to shape it more effectively in combination 
with other physical materials. Consequently, such an understanding 
would help frame the design space of smart technology for 
design practice and exploration. The importance of understanding 
interactive materials and their materiality has also been emphasised 
in interaction design research’s recent ‘material turn’ that has 
explored areas like computational materials and the materiality of 
technological artefacts in everyday life (Fernaeus & Sundström, 
2012; Redström, 2005; Robles & Wiberg, 2010; Vallgårda & 
Redström, 2007; Wiberg, 2014, 2016; Wiberg et al., 2013).

To understand smart technology as a material for design, 
we develop an articulation of both its materiality and material 
composition (as a material in design; Redström, 2005) and 
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how it affects everyday life (as a material that designs; Pierce 
& Paulos, 2010). With material composition, we refer to what 
makes up a smart artefact, like its computational and physical 
materials (Vallgårda & Redström, 2007). On the other hand, 
materiality refers to how smart artefacts are experienced through 
their material properties (Wiberg et al., 2013). However, smart 
technology covers a broad spectrum of technology that is used 
both within industrial and consumer contexts. For the purposes 
of this article, we restrict the scope of our discussion to smart 
technology as it gets featured within everyday lives. For reasons 
of clarity, we refer to such tangible artefacts situated within a 
domestic context, as smart consumer technology. This allows us 
to meaningfully investigate smart technology without getting too 
general and abstract. 

Our research is primarily informed by post-phenomenology 
and mediation theory since they offer a theoretical understanding and 
methodology for describing and understanding human-technology 
relationships. Post-phenomenology argues that technologies in 
use shape (and in-turn, are shaped through) human experiences 
and existence, and consequently, human-world relations. This 
phenomenon is called technological mediation (Ihde, 1990; 
Verbeek, 2005a). Verbeek (2005b) developed this concept 
theoretically to formulate mediation theory and a vocabulary of 
mediation. In it, he suggests that humans both handle and perceive 
with technology, and is critical of theoretical approaches that 
attempt to build a universal understanding of technology in terms 
of the conditions of its possibility (Verbeek, 2005b). In addition, 
he also opposes a feature or functionality centric understanding of 
human-technology interactions arguing that such an understanding 
too easily reduces the role of products to instrumentality (Verbeek, 
2015a). Instead he proposes that such an understanding should 
be developed through an analysis of technological mediation by 
concrete artefacts in a use context. This artefact centric approach 
has been called a material turn in the philosophy of technology 
(Verbeek, 2015b). Interestingly, this is in line with the material 
turn in interaction design research that has argued for developing 
non-instrumental accounts of technology as a material for similar 
reasons (Wiberg, 2014). 

As mentioned earlier, currently, smart consumer technology 
is primarily described in terms of its utilitarian and functional 
characteristics like context-awareness and proactive behaviour 
(Mühlhäuser, 2007). From a design standpoint, it offers a set of 
technical features that can be incorporated within artefacts but 
does not aid critical and exploratory engagement or understanding 
of the design space of potential possibilities. Therefore, in this 
article, we instead attempt to develop a conceptual understanding 
of smart consumer technology in terms of technological mediation 

by its concrete artefacts. Verbeek (2005b) links the materials 
and materiality of technological artefacts to their mediation. 
He argues that technological artefacts “fulfil their functions 
as material objects, and by this functioning they shape human 
actions and experiences” (p. 209). Consequently, we argue that 
an understanding of mediation would also allow us to reflect 
on the material composition and materiality of smart consumer 
technology. Mediation, material composition, and materiality, 
taken together, would help outline smart consumer technology 
as a material for design—or something whose materials and 
mediation can be shaped through design (Verbeek, 2005b).

Moreover, we argue that such an understanding could also 
help frame a design space for critical and exploratory designerly 
practices, which, in turn, would help evolve and expand our 
initial understanding. In fact, the rapidly evolving nature of this 
technology underlines the importance of an understanding that 
is evolving and open to critique. To highlight this, we describe 
the outcome from a material centric and speculative research 
through design process (Auger, 2013; Wiberg, 2014; Zimmerman, 
Forlizzi, & Evenson, 2007), which focused on an artefact named 
Hearsay. We also describe its technological mediation, to discuss 
how it critically engages with our conceptual understanding and 
helps expand it. 

This work makes contributions to both interaction design 
theory and practice. First, we develop an initial conceptual 
understanding of smart consumer technology in terms of its 
technological mediation, material composition, and materiality. 
Second, we present how this conceptual understanding can be 
critically engaged within design practice to develop new design 
concepts. Lastly, we highlight how theory and exploratory practice 
can be engaged together to develop an evolving understanding of 
smart consumer technology as a material for design.

Outline

We begin by outlining our methodology and briefly introducing 
our theoretical framework—post-phenomenology and mediation 
theory. Following this, we present an analysis of technological 
mediation by smart consumer technology in everyday domestic 
contexts and use this analysis to reflect on its material composition 
and materiality. Next, we transition to design exploration, 
structured around a speculative design artefact named Hearsay, 
and briefly present an analysis of its technological mediation. We 
conclude by presenting reflections from both our initial analysis 
and design exploration and their mutually informing nature.

Methodology
Fallman (2008) proposed the interaction design research triangle as 
a model for interaction design research, framed around the activity 
areas of design studies, design practice, and design exploration. 
These activity areas correspond to descriptive-analytical, 
practice-based, and constructive-exploratory forms of research 
conduct respectively. Design studies are a highly analytical mode 
of engagement, intended to describe and further the understanding 
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how it affects everyday life (as a material that designs; Pierce 
& Paulos, 2010). With material composition, we refer to what 
makes up a smart artefact, like its computational and physical 
materials (Vallgårda & Redström, 2007). On the other hand, 
materiality refers to how smart artefacts are experienced through 
their material properties (Wiberg et al., 2013). However, smart 
technology covers a broad spectrum of technology that is used 
both within industrial and consumer contexts. For the purposes 
of this article, we restrict the scope of our discussion to smart 
technology as it gets featured within everyday lives. For reasons 
of clarity, we refer to such tangible artefacts situated within a 
domestic context, as smart consumer technology. This allows us 
to meaningfully investigate smart technology without getting too 
general and abstract. 

Our research is primarily informed by post-phenomenology 
and mediation theory since they offer a theoretical understanding and 
methodology for describing and understanding human-technology 
relationships. Post-phenomenology argues that technologies in 
use shape (and in-turn, are shaped through) human experiences 
and existence, and consequently, human-world relations. This 
phenomenon is called technological mediation (Ihde, 1990; 
Verbeek, 2005a). Verbeek (2005b) developed this concept 
theoretically to formulate mediation theory and a vocabulary of 
mediation. In it, he suggests that humans both handle and perceive 
with technology, and is critical of theoretical approaches that 
attempt to build a universal understanding of technology in terms 
of the conditions of its possibility (Verbeek, 2005b). In addition, 
he also opposes a feature or functionality centric understanding of 
human-technology interactions arguing that such an understanding 
too easily reduces the role of products to instrumentality (Verbeek, 
2015a). Instead he proposes that such an understanding should 
be developed through an analysis of technological mediation by 
concrete artefacts in a use context. This artefact centric approach 
has been called a material turn in the philosophy of technology 
(Verbeek, 2015b). Interestingly, this is in line with the material 
turn in interaction design research that has argued for developing 
non-instrumental accounts of technology as a material for similar 
reasons (Wiberg, 2014). 

As mentioned earlier, currently, smart consumer technology 
is primarily described in terms of its utilitarian and functional 
characteristics like context-awareness and proactive behaviour 
(Mühlhäuser, 2007). From a design standpoint, it offers a set of 
technical features that can be incorporated within artefacts but 
does not aid critical and exploratory engagement or understanding 
of the design space of potential possibilities. Therefore, in this 
article, we instead attempt to develop a conceptual understanding 
of smart consumer technology in terms of technological mediation 

by its concrete artefacts. Verbeek (2005b) links the materials 
and materiality of technological artefacts to their mediation. 
He argues that technological artefacts “fulfil their functions 
as material objects, and by this functioning they shape human 
actions and experiences” (p. 209). Consequently, we argue that 
an understanding of mediation would also allow us to reflect 
on the material composition and materiality of smart consumer 
technology. Mediation, material composition, and materiality, 
taken together, would help outline smart consumer technology 
as a material for design—or something whose materials and 
mediation can be shaped through design (Verbeek, 2005b).

Moreover, we argue that such an understanding could also 
help frame a design space for critical and exploratory designerly 
practices, which, in turn, would help evolve and expand our 
initial understanding. In fact, the rapidly evolving nature of this 
technology underlines the importance of an understanding that 
is evolving and open to critique. To highlight this, we describe 
the outcome from a material centric and speculative research 
through design process (Auger, 2013; Wiberg, 2014; Zimmerman, 
Forlizzi, & Evenson, 2007), which focused on an artefact named 
Hearsay. We also describe its technological mediation, to discuss 
how it critically engages with our conceptual understanding and 
helps expand it. 

This work makes contributions to both interaction design 
theory and practice. First, we develop an initial conceptual 
understanding of smart consumer technology in terms of its 
technological mediation, material composition, and materiality. 
Second, we present how this conceptual understanding can be 
critically engaged within design practice to develop new design 
concepts. Lastly, we highlight how theory and exploratory practice 
can be engaged together to develop an evolving understanding of 
smart consumer technology as a material for design.

Outline

We begin by outlining our methodology and briefly introducing 
our theoretical framework—post-phenomenology and mediation 
theory. Following this, we present an analysis of technological 
mediation by smart consumer technology in everyday domestic 
contexts and use this analysis to reflect on its material composition 
and materiality. Next, we transition to design exploration, 
structured around a speculative design artefact named Hearsay, 
and briefly present an analysis of its technological mediation. We 
conclude by presenting reflections from both our initial analysis 
and design exploration and their mutually informing nature.

Methodology
Fallman (2008) proposed the interaction design research triangle as 
a model for interaction design research, framed around the activity 
areas of design studies, design practice, and design exploration. 
These activity areas correspond to descriptive-analytical, 
practice-based, and constructive-exploratory forms of research 
conduct respectively. Design studies are a highly analytical mode 
of engagement, intended to describe and further the understanding 
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of people, processes, and/or products within interaction design 
research. Design studies involve adopting and appropriating 
theories and practices from other disciplines, like sociology and 
psychology, and contributing new knowledge to design theory, 
design methodology, design history, and design philosophy. 
Design practice consists of hands on, reflexive designerly 
engagement (Cross, 2001) with real world issues and constraints 
within non-academic contexts, but with a research question in 
mind. Finally, design exploration is a synthetic and constructive 
research conduct that frames alternative realities, comments on 
on-going societal phenomena and/or highlights possibilities 
and examples within a design space. Such explorations are 
driven largely by self-initiated projects formulated around the 
researcher’s own agenda rather than by expected market or user 
needs.  Fallman also emphasises the importance of controlled 
movement between the activity areas for generating interesting 
and novel results. 

Our methodological approach is framed by mutually 
informing movements between design studies and exploration. 
We begin by using mediation theory and the vocabulary of 
mediation to build a conceptual understanding of smart consumer 
technology currently, in terms of the technological mediation 
of its artefacts in use, its material composition, and materiality. 
We proceed to expand this understanding by exploring and 
articulating alternative possibilities for the future, through material 
exploration and prototyping a new design concept. This allows 
us to constructively unpack new possibilities and problematics 
associated with emerging or new constituent materials of smart 
consumer technology and to generate conceptual narratives 
that expand our understanding with concrete images of the 
possible (Folkmann, 2011). Moreover, this helps emphasise 
the need for a continuously evolving understanding of smart 
consumer technology. This marks a move from a descriptive to 
a constructive mode of interaction design research conduct. With 
constructive design research conduct, we refer to “research that 
imagines and builds [constructs] new things and describes and 
explains these constructions” (Koskinen, Zimmerman, Binder, 
Redström, & Wensveen, 2011, p. 6). Therefore, our methodology 
incorporates research through design in addition to conceptually 
working with mediation theory. Research through design is a 
methodology that uses the “methods, practices and processes (and 
outcomes) of design practices with the intention of generating 
new knowledge” (Zimmerman & Forlizzi, 2014, p. 167). While it 
has its roots in design and artistic research (Frayling, 1994), it has 
since been adapted and adopted within interaction design research 
(Basballe & Halskov, 2012; Höök & Löwgren, 2012; Stolterman, 
2008) and HCI design (Gaver, 2012; Zimmerman et al., 2007) 
as well. The use of designerly processes makes it a constructive 
and analytical research methodology (Gaver, 2012; Koskinen et 
al., 2011). It generates knowledge that is closely linked with the 
contextual outcomes and processes of design practice rather than 
being extensible and verifiable (Gaver, 2012).

In the following section, we briefly introduce our 
theoretical framework and describe the main concepts that inform 
our research. 

Theoretical Framework

Post-Phenomenology and Mediation Theory

Don Ihde (1976) described phenomenology as “an intense 
examination on experience in its multifaceted, complex and 
essential forms” (p. 17) and critically adapted concepts from 
classical phenomenology in the context of modern technologies. 
Ihde (1990, 2009), along with other contemporary philosophers 
of technology (Rosenberger & Verbeek, 2015b; Verbeek, 
2005b) refer to this adapted understanding of phenomenology 
as post-phenomenology. While post-phenomenology retains 
classical phenomenology’s focus on human experience, it critiques 
its alienation centric view of technology, opting instead to think 
in terms of mediation. It conceptually outlines technological 
intentionality (Ihde, 1990) to emphasise the non-neutrality of 
technology in mediating human-world relationships. Ihde argued 
that technologies have intentions of their own that play an important 
role in shaping people’s relationships with the world based on 
how they evoke certain kinds of use and how they contextually 
get used. Similarly, Verbeek suggested that technologies neither 
merely distance us from the world nor do they exist solely as 
functional and instrumental objects. Instead he suggested that 
technologies “are to be understood in terms of the relations 
human beings have with them, not as entities ‘in themselves’” 
(Rosenberger & Verbeek, 2015a, p. 19). Rather than determining 
or being determined, humans and technologies mutually constitute 
and shape each other through mediated relations that emerge 
between them (Verbeek, 2015a). Methodologically, the post-
phenomenological approach takes actual technological artefacts 
and developments (rather than philosophical theories) as its point 
of departure for analysing human-technology relationships (and 
understanding technology). Rosenberger and Verbeek  articulate 
it as a “philosophy of technology [that] is in a sense a philosophy 
‘from’ technology” (p. 10).

Verbeek (2005b) proposed that technological mediation 
shapes human existence through the translation of actions and 
involvement with reality and human experience by transforming 
perceptions and contexts of interpretation. Taken as a whole, 
technological mediation can describe and help us understand 
“how [technological] artefacts help shape how humans can 
be present in the world and how the world can be present for 
them” (p. 195). He outlines this understanding of mediation in 
a post-phenomenological theory called mediation theory. While 
technological mediation allows us to understand technology 
as a material that designs everyday life through its artefacts, it 
also enables a reflexive analysis of its material composition 
and materiality. Verbeek argues that materials, materiality, 
and mediation are closely linked, in that they mediate through 
their material presence, on a sensorial level. He suggests that 
“perceptions and actions always have an aspect of sensorial 
contact with reality, which is precisely the point of application for 
mediation by material artefacts” (p. 209). Therefore, mediation 
theory allows us to make micro-scale analyses of the mediating 
role of material technological artefacts as a means of building 
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an understanding of technology itself (in terms of the relations 
and interactions human beings have with them; Rosenberger & 
Verbeek, 2015a). For instance, a pen mediates a different writing 
style than a word processor within the same context. Pens allow 
for free form sketching, scribbling notes and fewer possibilities of 
editing or copying text. Due to the material properties of a word 
processor, the style of writing is more prose driven or speech-like 
(from Verbeek’s (2005b) discussion of Ihde (1990)).

In the following section, we introduce Verbeek’s vocabulary 
of mediation and briefly highlight how it can be used to describe 
and understand technology.

A Vocabulary of Technological Mediation

Verbeek (2005b) uses a structure of conjoined transformation of 
human perception and translation of actions and involvements 
by technological artefacts to outline a vocabulary for describing 
technological mediation. He describes a transformation of 
perception due to technological artefacts amplifying or strengthening 
some aspects of reality while reducing or weakening others. He 
argues that discussing the transformation of perception in terms 
of amplification and reduction allows us to describe and analyse 
perception in terms of specific forms of access to reality, no richer 
or poorer than the other. Another aspect of the transformation 
of perception is its ability to shape and be shaped by the cultural 
context in which it is situated. Verbeek describes it with the help 
of the related post-phenomenological concept of multistabilities 
(Ihde, 1990), which implies that technological artefacts can 
potentially evoke different forms of use and human relations 
depending on the individual and cultural context in which they 
are situated. Through multistable relationships, technologies 
get embedded and interwoven with culture and consequently 
transform and get transformed by it. 

Verbeek (2005b) adapts the concept of translation 
from Actor Network Theory (Latour, 1992) in the context of 
technological mediation to describe the translation of action. 
He critiques Borgmann’s (1984) device paradigm’s focus on 
alienation and instead suggests translation be used to understand 
human engagement and involvement with reality. Verbeek outlines 
the translation of action as technological artefacts inviting certain 
kinds of actions, and enabling some forms of involvement and 
engagement, while inhibiting or discouraging others. He further 
suggests treating involvement with the artefact, with the product it 
makes available, and with the reality it mediates, as a “dimension 
of technological mediation and not as something that technology 
excludes or renders impossible” (p. 191). 

The structure of invitation and inhibition of the translation 
of action parallels the structure of amplification and reduction of 
the transformation of perception. However, invitation, inhibition, 
amplification and reduction are not inherent properties of an 
artefact but rather a consequence of their role as active and 
non-neutral mediators of human action and perception. Verbeek 
(2005a) explains that “when technologies are used, they co-shape 
human-world relationships: they make possible practices and 
experiences, and in so doing, they play an active role in the way 
humans can be present in their world and vice versa” (p. 140).

In the next section, we outline a conceptual analysis of 
technological mediation by smart consumer technology and 
then, based on this description, go on to reflectively highlight its 
material composition and materiality. 

Understanding Smart Consumer 
Technology as a Material for Design

Method 

We use phenomenological analysis as a method to develop a 
conceptual understanding of smart consumer technology as a 
material for design. Ihde (1986) describes phenomenological 
analysis as a method of probing for what is genuinely discoverable 
and potentially there, but not often seen (p.13). He argues that 
a phenomenological analysis elevates understanding from a 
literal or direct state to a polymorphic state, one that allows for 
multiple, potentially unseen, possibilities to be perceived within 
a phenomenon. In a polymorphic understanding of a phenomena, 
multiple possibilities co-exist simultaneously, without any kind of 
hierarchy or one seeming more true/real than others.

Phenomenological analysis allows us to describe everyday 
experiences with (the concrete artefacts of) smart consumer 
technology. In addition, it allows us to use these descriptions 
as an empirical basis for analytically framing a conceptual 
understanding of technological mediation by smart consumer 
technology. We use the vocabulary of technological mediation 
(Verbeek, 2005b) to articulate the analysis. Finally, we use 
the hermeneutic or interpretative rules discussed by Ihde for 
developing, constraining and structuring a phenomenological 
analysis and to avoid subjective judgements. We describe these 
rules next. 

First, Ihde (1986) suggests that a phenomenological 
analysis should attend to phenomena as and how they show 
themselves. This means that the analysis should focus on how 
the phenomenon is actually experienced and perceived without 
any kind of structure, preconceived bias or knowledge applied 
to it. Next, a phenomenological analysis should describe and not 
explain phenomena, avoiding articulations of why a phenomenon 
occurs but rather working with how it takes place. In our case, 
this would mean avoiding the technological/functional reasons 
behind why a phenomenon occurs but rather articulating how 
smart consumer technologies transform perception and translate 
actions. Lastly, a phenomenological analysis is developed using 
the variational method, initially developed by Husserl (1970). 
The variational method uses descriptions of multiple examples or 
variations of a phenomenon in order to deconstruct and unpack 
its essential or invariant features. Ihde describes variations as 
examples that possibilize phenomena. He describes an experienced 
phenomenon as consisting of present and absent-within-present 
aspects and suggests using variations to identify them. Taking the 
example of a book, he points out that, looking from above, one 
can see its front cover and thickness. However, the back cover, 
while visually absent, is still perceptible due to the thickness and 
weightiness of the book. Further, considering the importance of 
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an understanding of technology itself (in terms of the relations 
and interactions human beings have with them; Rosenberger & 
Verbeek, 2015a). For instance, a pen mediates a different writing 
style than a word processor within the same context. Pens allow 
for free form sketching, scribbling notes and fewer possibilities of 
editing or copying text. Due to the material properties of a word 
processor, the style of writing is more prose driven or speech-like 
(from Verbeek’s (2005b) discussion of Ihde (1990)).

In the following section, we introduce Verbeek’s vocabulary 
of mediation and briefly highlight how it can be used to describe 
and understand technology.

A Vocabulary of Technological Mediation

Verbeek (2005b) uses a structure of conjoined transformation of 
human perception and translation of actions and involvements 
by technological artefacts to outline a vocabulary for describing 
technological mediation. He describes a transformation of 
perception due to technological artefacts amplifying or strengthening 
some aspects of reality while reducing or weakening others. He 
argues that discussing the transformation of perception in terms 
of amplification and reduction allows us to describe and analyse 
perception in terms of specific forms of access to reality, no richer 
or poorer than the other. Another aspect of the transformation 
of perception is its ability to shape and be shaped by the cultural 
context in which it is situated. Verbeek describes it with the help 
of the related post-phenomenological concept of multistabilities 
(Ihde, 1990), which implies that technological artefacts can 
potentially evoke different forms of use and human relations 
depending on the individual and cultural context in which they 
are situated. Through multistable relationships, technologies 
get embedded and interwoven with culture and consequently 
transform and get transformed by it. 

Verbeek (2005b) adapts the concept of translation 
from Actor Network Theory (Latour, 1992) in the context of 
technological mediation to describe the translation of action. 
He critiques Borgmann’s (1984) device paradigm’s focus on 
alienation and instead suggests translation be used to understand 
human engagement and involvement with reality. Verbeek outlines 
the translation of action as technological artefacts inviting certain 
kinds of actions, and enabling some forms of involvement and 
engagement, while inhibiting or discouraging others. He further 
suggests treating involvement with the artefact, with the product it 
makes available, and with the reality it mediates, as a “dimension 
of technological mediation and not as something that technology 
excludes or renders impossible” (p. 191). 

The structure of invitation and inhibition of the translation 
of action parallels the structure of amplification and reduction of 
the transformation of perception. However, invitation, inhibition, 
amplification and reduction are not inherent properties of an 
artefact but rather a consequence of their role as active and 
non-neutral mediators of human action and perception. Verbeek 
(2005a) explains that “when technologies are used, they co-shape 
human-world relationships: they make possible practices and 
experiences, and in so doing, they play an active role in the way 
humans can be present in their world and vice versa” (p. 140).

In the next section, we outline a conceptual analysis of 
technological mediation by smart consumer technology and 
then, based on this description, go on to reflectively highlight its 
material composition and materiality. 

Understanding Smart Consumer 
Technology as a Material for Design

Method 

We use phenomenological analysis as a method to develop a 
conceptual understanding of smart consumer technology as a 
material for design. Ihde (1986) describes phenomenological 
analysis as a method of probing for what is genuinely discoverable 
and potentially there, but not often seen (p.13). He argues that 
a phenomenological analysis elevates understanding from a 
literal or direct state to a polymorphic state, one that allows for 
multiple, potentially unseen, possibilities to be perceived within 
a phenomenon. In a polymorphic understanding of a phenomena, 
multiple possibilities co-exist simultaneously, without any kind of 
hierarchy or one seeming more true/real than others.

Phenomenological analysis allows us to describe everyday 
experiences with (the concrete artefacts of) smart consumer 
technology. In addition, it allows us to use these descriptions 
as an empirical basis for analytically framing a conceptual 
understanding of technological mediation by smart consumer 
technology. We use the vocabulary of technological mediation 
(Verbeek, 2005b) to articulate the analysis. Finally, we use 
the hermeneutic or interpretative rules discussed by Ihde for 
developing, constraining and structuring a phenomenological 
analysis and to avoid subjective judgements. We describe these 
rules next. 

First, Ihde (1986) suggests that a phenomenological 
analysis should attend to phenomena as and how they show 
themselves. This means that the analysis should focus on how 
the phenomenon is actually experienced and perceived without 
any kind of structure, preconceived bias or knowledge applied 
to it. Next, a phenomenological analysis should describe and not 
explain phenomena, avoiding articulations of why a phenomenon 
occurs but rather working with how it takes place. In our case, 
this would mean avoiding the technological/functional reasons 
behind why a phenomenon occurs but rather articulating how 
smart consumer technologies transform perception and translate 
actions. Lastly, a phenomenological analysis is developed using 
the variational method, initially developed by Husserl (1970). 
The variational method uses descriptions of multiple examples or 
variations of a phenomenon in order to deconstruct and unpack 
its essential or invariant features. Ihde describes variations as 
examples that possibilize phenomena. He describes an experienced 
phenomenon as consisting of present and absent-within-present 
aspects and suggests using variations to identify them. Taking the 
example of a book, he points out that, looking from above, one 
can see its front cover and thickness. However, the back cover, 
while visually absent, is still perceptible due to the thickness and 
weightiness of the book. Further, considering the importance of 
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describing phenomena as and how they show themselves, we limit 
our focus to the interactions and use of the artefacts rather than 
how they serve as signs, their meanings or how they are socially 
or culturally interpreted (Verbeek, 2005b). Our experiences 
and interactions with multiple artefacts (variations), serve as 
the basis for developing a polymorphic understanding of smart 
consumer technology as a material that designs, by mediating 
human actions and perceptions. Finally, by reflecting on the 
materials and materiality of the artefacts described, we outline an 
initial understanding of smart consumer technology as a material 
in design.

However, we would like to point out that our intent with 
this discussion is not to get to a comprehensive or exhaustive 
definition of smart consumer technology but rather to develop an 
initial bottom-up understanding of its technological mediation, 
materials, and materiality. In fact, in the remainder of the paper, 
we use the conceptual understanding which we develop to frame 
and articulate a design exploration which then helps critique, and 
reflectively expand this understanding.

Technological Mediation 

We start by identifying concrete and diverse examples of smart 
consumer technology for our analysis. We scope our discussion 
to the emerging forms of smart technology that, besides being 
connected, also incorporate forms of automation and intelligence. 
Popular examples of smart consumer technology include smart-
phones, smart TVs and speakers (entertainment), cameras and 
locks (home security), and health and fitness trackers (fitness 
and health); (see Brown, 2017; Olick, 2017). This selection of 
artefacts forms the basis of our phenomenological analysis. An 
additional factor affecting the choice of artefacts was our own 
access to them since this analysis is mainly developed through 
a reflexive description of our own experiences with smart 
consumer technology.

The Physical (Smart) Artefact 

We begin with direct and everyday experiences with smart consumer 
technology. Primarily, these manifest themselves in everyday 
experience as tangible or physical (smart) artefacts (or smart 
artefacts). As smart artefacts, like a camera, activity tracker, TV, 
or speaker, they offer utilitarian functions which are encapsulated 
in specific physical forms. However, their physical interface is 
usually minimal and limited to buttons and/or sockets for power 
and visual indicators like small lights or displays. The visual 
indicators present information about the artefact’s state and, in 
some cases, about the available data. For example, smart cameras 
and activity trackers have a power socket or a charging dock and 
indicators that present their powered on and functional state. 
Some activity trackers also have a small display that shows the 
time of day, steps walked, and other fitness related data points as 
well. By presenting a minimal set of controls and data, the smart 
artefact inhibits extended and active engagement and interaction. 
However, the visual indicators do amplify awareness of the 
functional state of the artefact, like its powered-on state. 

Additionally, the smart artefact needs to be physically 
situated and oriented based on expected use, level of accessibility, 
and visibility. For example, a smart camera needs to be directed 
towards the physical space that needs to be monitored. Similarly, 
an activity tracker needs to be positioned at an appropriate location 
on the body for effective tracking. Their location and orientation 
invite differing kinds of involvement with their physical form. 
Since activity trackers are situated very close to the body, their 
physical form is continuously available. Therefore, it invites 
physical interactions more often than other smart artefacts like 
a thermostat or smart camera. For example, after an extended 
period of use, we may modify the location of the tracker to 
relieve some discomfort or check the screen/visual indicators on 
the artefact to get a quantified measure of their activity. Smart 
cameras or thermostats usually work in the background inviting 
minimal physical interaction and are not reconfigured unless they 
stop working. Similarly, smart speakers and TVs involve limited 
reconfiguration and physical interaction with the physical artefacts 
themselves. However, minor adjustments notwithstanding, once 
worn, activity trackers are also designed to be situated in the 
background and are rarely noticed due to their light weight and 
sleek physical form.

The Networked (Smart) Artefact 

Now, we turn our attention to elements that are absent from direct 
perception and action (aspects of mediation), in an attempt 
to elevate our understanding. While often there may be no 
physical sockets or interface elements that overtly indicate the 
necessity of a network connection, a smart artefact needs to be 
configured to join the local domestic or telecom network to be 
used in a meaningful way. This presents us with a variation that 
incorporates the absent-within-present networked and remotely 
available interface as a distinct aspect of technological mediation. 

The necessity of a network connection constrains the 
physical location and orientation of the smart artefact to areas 
with consistent network availability and reach. For example, a 
smart camera needs to be situated such that its location is properly 
covered by the local network so that it does not intermittently 
disconnect and interrupt the monitored feed. Similarly, an activity 
tracker needs to be connected to a phone or GSM chip to be able 
to access the network. However, the minimal physical interface 
inhibits the possibility of configuring the network connectivity 
from the artefact itself. Consequently, we configure the artefact’s 
network connection over a remote interface accessible via a 
smartphone app or web page. It enables the artefact to connect (and 
stay connected) using the local network’s settings and credentials. 
Once connected, the remote interface represents/displays data 
captured by the smart artefact. This data is usually constructed 
from one or more specific aspects of everyday life, like the ambient 
temperature on the thermostat, metrics relating to the body and 
movement captured by the activity tracker, and people or objects 
present in the field of view of a camera. Moreover, the represented 
data is not static in nature but keeps updating continuously. This 
aligns logically with the fact that smart artefacts are continuously 
powered on and continuously capture data. The continuously 
connected data captured by the smart artefact, and the continuous 
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representation of updated data on the remote interface, suggest 
a perceptible but invisible link between the two. Put differently, 
the networked (smart) artefact captures/generates and transmits a 
continuous stream of data once connected, that is represented over 
remote interfaces. By a stream, we refer to a continuous flow (of 
data) that is transmitted or received over the network connection. 
For example, a smart camera streams its captured/tracked video 
or image while an activity tracker tracks and transmits different 
data-points about the body, the thermostat senses and streams 
temperature data and smart speakers and TVs stream content and 
sometimes represent data from other smart artefacts. 

These representations lead to the emergence of diverse 
connected material forms (or material forms emerging out of 
a continuous data stream) that mediate how we perceive and 
experience aspects of everyday life. The smart camera makes 
both live and recorded camera feeds remotely available over 
the internet allowing a monitored space to be remotely present 
on demand across time and space. Similarly, a smart thermostat 
makes the ambient temperature of a house available to remote 
apps. Therefore, while each artefact gets activated by being 
powered on, it depends on continuous data streams to mediate 
action and perception in different ways. Actions and controls that 
can manipulate the data, or in some cases reconfigure the artefact, 
are also presented along with the representations. For instance, an 
activity tracker allows the user to set thresholds for different kinds 
of activity goals and to change the nature of activity that was 
tracked. A smart thermostat allows the user to alter the temperature 
remotely through the mobile app interface. But even though smart 
artefacts are continuously powered-on and connected, interaction 
with them tends to be driven primarily through notifications to us 
when important/noteworthy events have occurred. For example, 
thermostats do not require continuous interaction to function and 
are usually designed to blend into the background of the user’s 
home. Activity trackers do not need constant monitoring since 
they can notify us when their battery is low or if we have walked 
the pre-set number of steps. 

The Intelligent (Smart) Artefact 

On reflectively considering the nature and experience of the 
connected material forms made available by networked (smart) 
artefacts, we are presented with a third variation of smart consumer 
technology. We note that the representations and notifications 
presented to users are not the direct/raw captured data stream. 
Rather they contain interpretations and visualizations that are 
intended to help users make sense of the data. For example, a smart 
thermostat co-relates temperature data to power consumption over 
time, to infer if the power consumption is within an ideal range 
or not. Here the ideal range is also inferred from historical trends 
and factors like time of day, weather, season, location and so on. 
The artefact notifies the user about inferred patterns of interest 
within the streaming data, usually with recommended actions 
that they could take. It invites a form of selective and on-demand 
involvement by amplifying information through notifications 
and events. For instance, an activity tracker does not require any 
interaction unless the user has been in a sedentary position for 

a long period. The tracker then sends a notification to the user 
either directly or using its remote interfaces with suggestions for 
taking a break or moving around. A smart camera can notify the 
user when an unexpected presence is detected in the space being 
monitored while a thermostat can identify excessive power usage 
and suggest lowering the temperature. 

Along with recommending actions, patterns and meanings 
inferred from the streaming data, this data also enables the artefact 
to act autonomously, further reducing notifications and active 
involvement with it. For example, smart thermostats monitor 
patterns of use and ambient temperature data to predict our 
requirements and automatically alter the temperature. Activity 
trackers infer the nature of our activity by monitoring and sensing 
data-points about our body like movement and heart-rate, etc. 
The passive/notification driven nature of interaction with smart 
artefacts further reduces the perception that they are continuously 
capturing, streaming, and interpreting the world around them. 
Lastly, intelligence can also be perceived in the way that 
artefacts invite different ways of accessing information and the 
way in which they manipulate connected material forms. For 
instance, voice-based speakers intelligently recognise voice and 
understand our intent (to a certain degree) while generating and 
communicating a response with relevant information through an 
artificially synthesised voice.

To summarise, through our analysis, we have uncovered 
three variations of smart consumer technology, based on the 
ways in which smart consumer technology mediates human 
perceptions and actions. Within each variant, we have articulated 
aspects of technological mediation using multiple examples of 
transformations of perception and translations of action caused 
by concrete smart consumer technology artefacts. Through 
these variations, we have attempted to develop a polymorphic 
understanding of technological mediation by smart consumer 
technology in everyday domestic settings. At this point we 
would like to re-emphasise that neither do these variations exist 
in a hierarchy nor are some of the variations more real/complete 
than others. Rather, as Ihde (1986) argues, all of these variations 
co-exist, simultaneously, within our understanding. We summarise 
our initial analysis in Table 1 and in the following section use this 
understanding to reflectively unpack the material composition and 
materiality of smart consumer technology.

Material Composition 

The polymorphic understanding of smart consumer technology 
(see Table 1), suggests that its material composition should also 
be considered as a hybrid of physically and remotely present 
materials (Knutsen, 2014). Besides the artefact’s form and 
interface elements, the smart artefact consists of computational 
materials (Vallgårda & Redström, 2007), like sensors, actuators, 
processors, radio transmitters, and local storage, to generate, 
connect, transmit/receive, and optionally, locally store snapshots 
of data streams. Further, machine learning algorithms are used 
to analyse the streaming data to infer patterns of use, meaning, 
and intent. Machine learning algorithms are also used to infer 
opportunities for automation, based on patterns of use. However, 
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representation of updated data on the remote interface, suggest 
a perceptible but invisible link between the two. Put differently, 
the networked (smart) artefact captures/generates and transmits a 
continuous stream of data once connected, that is represented over 
remote interfaces. By a stream, we refer to a continuous flow (of 
data) that is transmitted or received over the network connection. 
For example, a smart camera streams its captured/tracked video 
or image while an activity tracker tracks and transmits different 
data-points about the body, the thermostat senses and streams 
temperature data and smart speakers and TVs stream content and 
sometimes represent data from other smart artefacts. 

These representations lead to the emergence of diverse 
connected material forms (or material forms emerging out of 
a continuous data stream) that mediate how we perceive and 
experience aspects of everyday life. The smart camera makes 
both live and recorded camera feeds remotely available over 
the internet allowing a monitored space to be remotely present 
on demand across time and space. Similarly, a smart thermostat 
makes the ambient temperature of a house available to remote 
apps. Therefore, while each artefact gets activated by being 
powered on, it depends on continuous data streams to mediate 
action and perception in different ways. Actions and controls that 
can manipulate the data, or in some cases reconfigure the artefact, 
are also presented along with the representations. For instance, an 
activity tracker allows the user to set thresholds for different kinds 
of activity goals and to change the nature of activity that was 
tracked. A smart thermostat allows the user to alter the temperature 
remotely through the mobile app interface. But even though smart 
artefacts are continuously powered-on and connected, interaction 
with them tends to be driven primarily through notifications to us 
when important/noteworthy events have occurred. For example, 
thermostats do not require continuous interaction to function and 
are usually designed to blend into the background of the user’s 
home. Activity trackers do not need constant monitoring since 
they can notify us when their battery is low or if we have walked 
the pre-set number of steps. 

The Intelligent (Smart) Artefact 

On reflectively considering the nature and experience of the 
connected material forms made available by networked (smart) 
artefacts, we are presented with a third variation of smart consumer 
technology. We note that the representations and notifications 
presented to users are not the direct/raw captured data stream. 
Rather they contain interpretations and visualizations that are 
intended to help users make sense of the data. For example, a smart 
thermostat co-relates temperature data to power consumption over 
time, to infer if the power consumption is within an ideal range 
or not. Here the ideal range is also inferred from historical trends 
and factors like time of day, weather, season, location and so on. 
The artefact notifies the user about inferred patterns of interest 
within the streaming data, usually with recommended actions 
that they could take. It invites a form of selective and on-demand 
involvement by amplifying information through notifications 
and events. For instance, an activity tracker does not require any 
interaction unless the user has been in a sedentary position for 

a long period. The tracker then sends a notification to the user 
either directly or using its remote interfaces with suggestions for 
taking a break or moving around. A smart camera can notify the 
user when an unexpected presence is detected in the space being 
monitored while a thermostat can identify excessive power usage 
and suggest lowering the temperature. 

Along with recommending actions, patterns and meanings 
inferred from the streaming data, this data also enables the artefact 
to act autonomously, further reducing notifications and active 
involvement with it. For example, smart thermostats monitor 
patterns of use and ambient temperature data to predict our 
requirements and automatically alter the temperature. Activity 
trackers infer the nature of our activity by monitoring and sensing 
data-points about our body like movement and heart-rate, etc. 
The passive/notification driven nature of interaction with smart 
artefacts further reduces the perception that they are continuously 
capturing, streaming, and interpreting the world around them. 
Lastly, intelligence can also be perceived in the way that 
artefacts invite different ways of accessing information and the 
way in which they manipulate connected material forms. For 
instance, voice-based speakers intelligently recognise voice and 
understand our intent (to a certain degree) while generating and 
communicating a response with relevant information through an 
artificially synthesised voice.

To summarise, through our analysis, we have uncovered 
three variations of smart consumer technology, based on the 
ways in which smart consumer technology mediates human 
perceptions and actions. Within each variant, we have articulated 
aspects of technological mediation using multiple examples of 
transformations of perception and translations of action caused 
by concrete smart consumer technology artefacts. Through 
these variations, we have attempted to develop a polymorphic 
understanding of technological mediation by smart consumer 
technology in everyday domestic settings. At this point we 
would like to re-emphasise that neither do these variations exist 
in a hierarchy nor are some of the variations more real/complete 
than others. Rather, as Ihde (1986) argues, all of these variations 
co-exist, simultaneously, within our understanding. We summarise 
our initial analysis in Table 1 and in the following section use this 
understanding to reflectively unpack the material composition and 
materiality of smart consumer technology.

Material Composition 

The polymorphic understanding of smart consumer technology 
(see Table 1), suggests that its material composition should also 
be considered as a hybrid of physically and remotely present 
materials (Knutsen, 2014). Besides the artefact’s form and 
interface elements, the smart artefact consists of computational 
materials (Vallgårda & Redström, 2007), like sensors, actuators, 
processors, radio transmitters, and local storage, to generate, 
connect, transmit/receive, and optionally, locally store snapshots 
of data streams. Further, machine learning algorithms are used 
to analyse the streaming data to infer patterns of use, meaning, 
and intent. Machine learning algorithms are also used to infer 
opportunities for automation, based on patterns of use. However, 
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due to their computationally intensive nature, they are usually 
run on servers located in remote data-centres. Therefore the 
remotely located data-centres and networking infrastructures, 
the data streams, and the algorithms involved, form an integral 
yet invisible part of the material composition of smart consumer 
technology. For instance, a smart camera’s networked service 
analyses and interprets the data stream using machine learning 
algorithms to infer details such as unexpected presence in the 
room or activity detected. 

The material composition of the physical, networked, and 
intelligent smart artefact, considered together, mediates perception 
and actions in two different ways, 1) situated in and directed at 
a specific aspect of everyday experiences and 2) in the context 
of general aggregation, representation and control of multiple 
aspects of everyday experience. Using an analogy from network 
systems, we refer to them as endpoints and hubs respectively. 
As endpoints, the artefacts tend to be focused on capturing or 
tracking a specific aspect of everyday life, like generating activity 
and movement related data in the case of activity trackers and 
spatial and visual data in the case of cameras, which are then 
streamed over a network connection. User interaction primarily 
happens via their remote interface while the physical artefact 
is mainly present in the background. Hubs, on the other hand, 
primarily play representational and control related roles, in that 
they aggregate endpoints’ interpreted data streams and represent 
their remote interfaces. They also allow endpoints to be controlled 
through these interfaces. The connected material form presented 
by hubs is also  extendable in nature, which allows endpoints to 
make interpreted and streaming data available as visual (in the 
case of smartphones or TVs) or voice-based apps (in the case of 
speakers). However, this difference should be understood from 
the point of view of mediation and material composition and 
not as a discrete typology of smart artefacts themselves. In fact, 

due to the generative nature of endpoints and the aggregational 
nature of hubs, their connected material forms can potentially 
be complementary in nature. Consequently, an artefact can be 
designed to be both an endpoint and a hub, as in the case of a 
smart-watch which can also act as an activity tracker. This 
highlights how smart artefacts can be designed to be directed at a 
specific aspect of experience while also playing the aggregational 
role of a hub. Our intent behind highlighting this difference is to 
underline the different ways in which the material composition of 
smart consumer technology manifests itself in everyday life. 

Materiality

Based on our analysis of the technological mediation and the 
material composition of smart consumer technology, we reflectively 
highlight important aspects of its materiality. 

Continuous

Continuous sensing and connectedness is an integral element 
of the materiality of smart consumer technology. It is through 
continuous sensing and network streaming (transmission and 
reception) that smart artefacts deliver most of their functions 
and, often, parts of their interface. Consequently, the material 
composition of smart artefacts assumes constant connectivity, 
sensing, and streaming. Once configured, the artefacts do not 
require any human interaction to remain connected and to 
continue streaming. However, a connected smart artefact can get 
disconnected, either by the user, or unintentionally, due to network 
or power outages. Once disconnected, the tracked data stream 
becomes unavailable for transmission and/or for aggregation and 
control. Therefore, we can observe that the continuous nature of 
materiality is temporal, and to a certain degree, controllable. We 

Table 1. Summary of technological mediation by smart consumer technology.

Variations
Translation of actions Transformation of perception

Invite Inhibit Amplify Reduce

Physical (smart)  
artefact

• Situated and oriented in a 
physical space

• Minimal physical control 
and interaction 

• Extended and active 
engagement and 
interactions

• Awareness of functional 
state

• Physical presence once 
initially situated

Networked (smart) 
artefact

• Accesses remote interface 
for initial configuration

• Manipulates represented 
data

• When Situated in areas 
with weak/no network 
coverage

• Configures network 
connectivity from artefact

• Provides extended and 
active engagement and 
interactions

• Provides  representations 
of captured data

• Provides specific aspects 
of everyday life 

• Provides  important/
noteworthy events within 
captured data

• Presence of network link

• Perception of continuous 
capture and streaming

Intelligent (smart) 
artefact

• Selective and on-demand 
involvement 

• Acts through suggested 
actions

• Suggests new ways 
of accessing and 
manipulating information 

• Provides extended and 
active engagement and 
interactions

• Provides selective 
information about important 
events (notifications)

• Represents data with 
inferred meanings

• Perception of automated 
actions and meaning 
making

• Perception of the extent of 
involvement in everyday 
life
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can connect, disconnect, and re-connect smart artefacts, switch 
them on and off, and control their continuity in some cases by 
altering the rate at which the artefact captures and streams data 
(like controlling the frame-rate of a smart camera). 

Moreover, smart consumer technology tends to be situated 
in the background of human experience and perception. Activity 
trackers are worn on the body while smart thermostats are situated 
in a central area of the home, but in both cases, their sensors, 
transceivers, and network services and algorithms work in the 
background, implicitly enabling the remote monitoring and control 
of fitness information, and the monitoring and manipulating of 
ambient temperature respectively. Generally speaking, this is 
what Ihde (1990) refers to as a present absence of technology or 
a background relationship between humans and smart consumer 
technologies. However, in the absence of streaming data and 
network connectivity we directly experience both the physical 
and remotely available material elements of smart artefacts and 
their foundational significance in delivering functions that may 
otherwise be taken for granted.

Absent Presence

While smart artefacts and their material composition have 
a present absence in use, the connected material forms they 
generate have an absent presence instead. The physical artefact 
usually has minimal or no interface and is controlled, configured, 
and monitored over a remote interface. This allows an artefact’s 
material composition to be absent from direct perception and 
yet be remotely present and controllable by a user. The remotely 
present materials are also configured in a kind of absent presence. 
While physically absent, the remotely present materials need 
to be present and available for the artefact to function. A smart 
camera’s feed can be viewed remotely from its smartphone app, 
but it depends on network services to stream and deliver its 
tracked feed and may stop operating if it gets disconnected. The 
absently present nature of connected material forms and remotely 
present materials highlights new ways in which we relate to 
smart consumer technology and how it mediates our relations 
with the world. On the one hand, it allows for the possibility 
of extending our reach and availability along with that of our 
environment across space and time, but on the other it also results 
in the creation of black-boxed artefacts which depend on absent 
(remote) materials. For instance, a smart camera makes our 
lived environment available to us remotely and gives us a sense 
of security. However, if the networked services transmitting the 
data stream become unavailable, it can render the (otherwise 
functional) physical artefact unusable as well. Moreover, since 
the remotely present materials are largely unseen and proprietary 
in nature, they result in a general lack of understanding of smart 
consumer technology. This may create issues relating to repair 
and long-term durability, since an artefact may stop functioning 
if its absent remote materials become unavailable. Moreover, the 
absently present materiality of the connected material forms may 
situate the physical artefact as a utilitarian carrier of function—
that of creating data streams, limiting its psychological durability 
(Van Hinte, 1997; Verbeek, 2005b) and engagement. 

Represented Interpretations

The materiality of smart consumer technology is representational 
and contextually interpreted, since it involves the presentation 
of the data stream from the artefact in very specific ways along 
with contextual inferences drawn from the data. An activity 
tracker tracking heart-rate data streams it to its network service 
which situates it in a health and activity related context. It infers 
contextual cues about the nature of activity and approximate 
calorie burn. The data, along with the inferred cues, is represented 
back to the user using an interface language that is situated in the 
same health related context. Therefore, the activity tracker app 
uses language and visual cues from the health and fitness domain 
to present comparative and time-based views of activity using 
metrics like ideal and target calorie burn. However, a different 
service could potentially situate the same data in an entirely 
different context and consequently infer different meanings 
out of it as in the case of pplkpr (http://pplkpr.com/), an artistic 
project that uses heart-rate data to infer and quantify the quality 
of interactions between people. The fact that different meanings 
can be deduced from data dependent on the context in which that 
data is situated highlights the importance, while designing, of 
exploring potential alternative contexts for the interpretation and 
representation of data streams, in order to be able to understand 
their affordances, possibilities and challenges. 

Encoded Subjectivities 

Reflecting on the inferences which can be drawn from intelligent 
(smart) artefacts, (and especially the recommendations which 
they make) we can start to see hints of underlying subjective 
meaning making mechanisms. For example, consider a smart 
thermostat that recommends lowering the temperature to a green, 
environment-friendly zone, or an activity tracker that suggests 
moving more during the day to be healthier. The algorithms 
involved in identifying these patterns and making these suggestions 
are doing so based on general patterns of environmentally 
friendly energy consumption or healthy amounts of movement 
during the day. However, phenomenologically speaking, there 
are no absolutely or universally true representations of reality. 
Therefore, such interpretations and recommendations are 
indicative of subjective meaning making that gets encoded within 
machine learning algorithms. We also observe how some forms of 
machine learning outcomes can potentially be easier to quantify 
and interpret than other, more subjective ones. For instance, 
depending on the cultural context, emotions, expressions and 
gestures can have very different interpretations and meanings.

The conceptual understanding, developed in this section, 
can be used to critique smart consumer technology and the 
current state of interactions with it. However, it can also be used 
as a basis for exploratory and critical designerly engagement. 
Such design work would not only be informed by this conceptual 
understanding but could also expand and evolve it. In the following 
sections we describe such a design artefact, that combined our 
conceptual understanding with a material centric speculative 
research-through-design process. Methodologically, it underlines 
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can connect, disconnect, and re-connect smart artefacts, switch 
them on and off, and control their continuity in some cases by 
altering the rate at which the artefact captures and streams data 
(like controlling the frame-rate of a smart camera). 
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in the background of human experience and perception. Activity 
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in a central area of the home, but in both cases, their sensors, 
transceivers, and network services and algorithms work in the 
background, implicitly enabling the remote monitoring and control 
of fitness information, and the monitoring and manipulating of 
ambient temperature respectively. Generally speaking, this is 
what Ihde (1990) refers to as a present absence of technology or 
a background relationship between humans and smart consumer 
technologies. However, in the absence of streaming data and 
network connectivity we directly experience both the physical 
and remotely available material elements of smart artefacts and 
their foundational significance in delivering functions that may 
otherwise be taken for granted.

Absent Presence

While smart artefacts and their material composition have 
a present absence in use, the connected material forms they 
generate have an absent presence instead. The physical artefact 
usually has minimal or no interface and is controlled, configured, 
and monitored over a remote interface. This allows an artefact’s 
material composition to be absent from direct perception and 
yet be remotely present and controllable by a user. The remotely 
present materials are also configured in a kind of absent presence. 
While physically absent, the remotely present materials need 
to be present and available for the artefact to function. A smart 
camera’s feed can be viewed remotely from its smartphone app, 
but it depends on network services to stream and deliver its 
tracked feed and may stop operating if it gets disconnected. The 
absently present nature of connected material forms and remotely 
present materials highlights new ways in which we relate to 
smart consumer technology and how it mediates our relations 
with the world. On the one hand, it allows for the possibility 
of extending our reach and availability along with that of our 
environment across space and time, but on the other it also results 
in the creation of black-boxed artefacts which depend on absent 
(remote) materials. For instance, a smart camera makes our 
lived environment available to us remotely and gives us a sense 
of security. However, if the networked services transmitting the 
data stream become unavailable, it can render the (otherwise 
functional) physical artefact unusable as well. Moreover, since 
the remotely present materials are largely unseen and proprietary 
in nature, they result in a general lack of understanding of smart 
consumer technology. This may create issues relating to repair 
and long-term durability, since an artefact may stop functioning 
if its absent remote materials become unavailable. Moreover, the 
absently present materiality of the connected material forms may 
situate the physical artefact as a utilitarian carrier of function—
that of creating data streams, limiting its psychological durability 
(Van Hinte, 1997; Verbeek, 2005b) and engagement. 

Represented Interpretations

The materiality of smart consumer technology is representational 
and contextually interpreted, since it involves the presentation 
of the data stream from the artefact in very specific ways along 
with contextual inferences drawn from the data. An activity 
tracker tracking heart-rate data streams it to its network service 
which situates it in a health and activity related context. It infers 
contextual cues about the nature of activity and approximate 
calorie burn. The data, along with the inferred cues, is represented 
back to the user using an interface language that is situated in the 
same health related context. Therefore, the activity tracker app 
uses language and visual cues from the health and fitness domain 
to present comparative and time-based views of activity using 
metrics like ideal and target calorie burn. However, a different 
service could potentially situate the same data in an entirely 
different context and consequently infer different meanings 
out of it as in the case of pplkpr (http://pplkpr.com/), an artistic 
project that uses heart-rate data to infer and quantify the quality 
of interactions between people. The fact that different meanings 
can be deduced from data dependent on the context in which that 
data is situated highlights the importance, while designing, of 
exploring potential alternative contexts for the interpretation and 
representation of data streams, in order to be able to understand 
their affordances, possibilities and challenges. 

Encoded Subjectivities 

Reflecting on the inferences which can be drawn from intelligent 
(smart) artefacts, (and especially the recommendations which 
they make) we can start to see hints of underlying subjective 
meaning making mechanisms. For example, consider a smart 
thermostat that recommends lowering the temperature to a green, 
environment-friendly zone, or an activity tracker that suggests 
moving more during the day to be healthier. The algorithms 
involved in identifying these patterns and making these suggestions 
are doing so based on general patterns of environmentally 
friendly energy consumption or healthy amounts of movement 
during the day. However, phenomenologically speaking, there 
are no absolutely or universally true representations of reality. 
Therefore, such interpretations and recommendations are 
indicative of subjective meaning making that gets encoded within 
machine learning algorithms. We also observe how some forms of 
machine learning outcomes can potentially be easier to quantify 
and interpret than other, more subjective ones. For instance, 
depending on the cultural context, emotions, expressions and 
gestures can have very different interpretations and meanings.

The conceptual understanding, developed in this section, 
can be used to critique smart consumer technology and the 
current state of interactions with it. However, it can also be used 
as a basis for exploratory and critical designerly engagement. 
Such design work would not only be informed by this conceptual 
understanding but could also expand and evolve it. In the following 
sections we describe such a design artefact, that combined our 
conceptual understanding with a material centric speculative 
research-through-design process. Methodologically, it underlines 
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a movement from a descriptive to a constructive mode of 
engagement and highlights how these seemingly different modes 
of engagement can be utilized in concert in order to critically 
develop an evolving understanding of smart consumer technology.

Expanding Understanding through 
Design Exploration

Approach

Methodologically, our design exploration is framed as 
research-through-design, and conjoins a material centric process 
(Wiberg, 2014) with speculative design (Auger, 2013; Dunne & 
Raby, 2013). A material centric design research process works 
through deep and reflective engagement with the materials 
in design to understand them better and how they might co-
shape a design process and its outcomes (Wiberg, 2014). In our 
design process, we worked back and forth between materials 
and materiality (Wiberg, 2014), and considered the materials 
being explored as conversational objects that talk back to the 
designer (Schon, 1992). Wiberg argues that such an engagement 
changes our relationship to, and experience of, these materials. 

This helped develop an understanding of the way that intelligent 
materials, like machine learning algorithms, are (and can be) used 
in smart consumer technologies, through hands on exploration. 
We complemented the material centric process with speculative 
design, to critically engage with the conceptual understanding 
of smart consumer technology developed previously. Auger 
(2013) describes speculative design as a practice-based design 
methodology that exists free of commercial constraints and 
uses design artefacts both as the means of enquiry and as points 
of departure for narratives describing alternate systems and/
or worlds. From our perspective, the discursive, experiential, 
and narrative driven nature of speculative design allows us to 
explore alternate forms of technological mediation and material 
composition, and to critically expand our understanding of smart 
consumer technology as a material that designs. However, in our 
process and account, we do not address concerns and problematics 
related to purposefulness, user needs, and requirements along 
with conducting formal evaluations and user studies. The 
importance and role of such exploratory research intents has been 
highlighted in prior interaction design research such as (Arnall, 
2014; Auger, 2013; Backlund et al., 2007; Hallnäs & Redström, 
2002; Knutsen, 2014; Wiberg, 2014). 

Figure 1. Hearsay—a smart voice activated lamp: Material elements and functional states. Top: Uncovered state; Bottom: Covered state.
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This section is structured around a speculative design 
artefact—Hearsay (Figure 1). We briefly introduce it and present 
its formal and material composition. We then articulate its 
technological mediation using a short phenomenological analysis. 

Design Exploration: Hearsay

Hearsay is the outcome of a material centric speculative 
design process that is situated within the domain of a specific 
kind of smart consumer technology-intelligent voice-based 
smart artefact, like the Amazon Echo (https://www.amazon.
com/Amazon-Echo-Bluetooth-Speaker-with-WiFi-Alexa/dp/
B00X4WHP5E) and Google Home (https://madeby.google.com/
home/). At its core Hearsay is a smart voice activated lamp that is 
always in conversation. It generates quirky and whimsical (rather 
than efficient and functional) responses while incorporating 
transparency (rather than obscurity) in its aesthetic, interaction, 
and mediation (Figure 1). We explored alternate, non-utilitarian 
design possibilities and oppositions (DiSalvo, 2012; Pierce & 
Paulos, 2014) to mass market products in our design process. 
Pierce and Paulos (2014) describe this design strategy as one that 
employs functional oppositions and leads to counter-functional 
things as outcomes. Conceptually, counter-functional things, are 
artefacts that figuratively counter some of their own essential 
functionality. Hearsay is a counterfunctional thing that employs 
oppositions to highlight alternate possibilities in the design space 
for smart consumer technology. Additionally, through narratives 
of its use, we present a brief phenomenological analysis of its 
technological mediation. The variations outlined in this analysis 
can be referred to as designed variations (Pierce & Paulos, 2013), 
since they describe phenomena related to a concretely designed 
artefact but use conceptual or potential narratives of use as a 
way of highlighting alternate possibilities within a design space. 
Ihde (1986) also discusses the use of story devices as a way of 
uncovering variations within phenomena, suggesting that within 
the context set by the story, experience takes shape. He argues that 
stories derive their power of suggestion from familiarity or from 
elements of ordinary experience. Generally, Hearsay demonstrates 
how engaging with exploratory research through design can help 
expand and evolve our initial conceptual understanding.

A Note on Material Exploration

While the entire design process is not the explicit focus of this 
article (see Pandey & Culén, 2017), reflections from material 
explorations (Hallnäs, Melin, & Redström, 2002) of machine 
learning, conducted as a part of the process are important in order 
to understand Hearsay’s designed interactions. In our explorations, 
we used open source software rather than cloud-based machine 
learning services to better understand the internal mechanics and 
complexity of machine learning algorithms. Within the context 
of smart consumer technologies, machine learning usually takes 
the form of supervised learning. Supervised learning algorithms 
learn from labelled data-sets that consist of pre-selected inputs 
and their true (or correct) output labels. Multiple supervised 
machine learning algorithms were explored, both with audio and 

visual data like speech, image capture and live video. Two specific 
examples are, neuraltalk (Karpathy, 2016) to generate textual 
interpretations of images and video streams, and the seq2seq 
conversation modelling algorithm (Sutskever, Vinyals, & Le, 
2014), used to generate textual responses to snippets of speech. 

The interpreted outcome from all the explorations was 
highly generative in nature. For instance, new sentences were 
generated during image interpretation using neuraltalk that were 
not present in the training data-set. This highlights the fact that 
the algorithm does not merely remember the image descriptions 
from the training data but infers the relationship between the 
description and the objects in an image. Second, rather than 
remembering specific outputs correlating to the inputs in the 
training data-set, the algorithms infer relationships at a granular 
level, like the relationship between the words in a sentence (to 
be able to construct new and meaningful sentences). This allows 
algorithms to reasonably adapt to a wide variety of new inputs 
that share some patterns of similarity with the training data set. For 
example, seq2seq was able to create new responses to completely 
new and arbitrary input dialogs. Adaptability meshes well with 
the continuous nature of smart consumer technology discussed in 
the previous section, where the input data-stream, being situated 
in everyday life, may be quite unpredictable and varied. 

In the following section, we describe Hearsay’s formal, 
functional, and material composition.

Formal, Functional, and Material Composition

Hearsay’s physical form draws inspiration from the playful 
yet striking aesthetic of Italian radical design (Malpass, 
2017), specifically that of the Memphis-Milano design group 
(http://memphis-milano.org) and Studio Alchimia (http://www.
alchimiamilano.it/). The removable cover (lampshade) is 
translucent and shows a faint outline of an evocative physical 
form inside. The evocative form contrasts with the minimal cover, 
giving Hearsay a layered aesthetic. Functionally, Hearsay is a 
lamp, which can be switched on and off using voice commands. 
If the removable cover of the lamp is kept on (covered state), the 
audible responses are muted (but are still generated and saved) 
and the interactions are limited to controlling the lamp. Removing 
the cover, un-mutes the artefact and reveals the evocative form 
(uncovered state). The form is used to highlight the artefact’s 
material composition, like the speaker, microphone, network 
connection, and a transcript of all the conversations and responses 
(captured both while muted and unmuted). In the uncovered 
state, the light from the lamp is also dimmed to create a soft and 
intimate environment for conversations. Hearsay connects to 
the internet using a pre-configured wireless router that needs to 
be attached to the user’s modem via an Ethernet cable. Hearsay 
automatically connects to the internet once the router is attached. 
Once connected, Hearsay is always listening and responds as soon 
as it detects audible and discernible voices. This is in opposition 
to most voice-based interfaces, that get activated using a hotword 
[a particular keyword like Alexa (https://developer.amazon.com/
alexa), OK Google (https://madeby.google.com/home/), etc.]. 
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This section is structured around a speculative design 
artefact—Hearsay (Figure 1). We briefly introduce it and present 
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technological mediation using a short phenomenological analysis. 
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form inside. The evocative form contrasts with the minimal cover, 
giving Hearsay a layered aesthetic. Functionally, Hearsay is a 
lamp, which can be switched on and off using voice commands. 
If the removable cover of the lamp is kept on (covered state), the 
audible responses are muted (but are still generated and saved) 
and the interactions are limited to controlling the lamp. Removing 
the cover, un-mutes the artefact and reveals the evocative form 
(uncovered state). The form is used to highlight the artefact’s 
material composition, like the speaker, microphone, network 
connection, and a transcript of all the conversations and responses 
(captured both while muted and unmuted). In the uncovered 
state, the light from the lamp is also dimmed to create a soft and 
intimate environment for conversations. Hearsay connects to 
the internet using a pre-configured wireless router that needs to 
be attached to the user’s modem via an Ethernet cable. Hearsay 
automatically connects to the internet once the router is attached. 
Once connected, Hearsay is always listening and responds as soon 
as it detects audible and discernible voices. This is in opposition 
to most voice-based interfaces, that get activated using a hotword 
[a particular keyword like Alexa (https://developer.amazon.com/
alexa), OK Google (https://madeby.google.com/home/), etc.]. 
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From a material standpoint, Hearsay generates a data 
stream through a microphone that is activated whenever audible 
voices are detected. The microphone is connected to a portable 
computer that streams the captured audio to a speech to text 
network service, which transcribes and streams the text back to 
the artefact. A response to the transcribed text is generated locally 
on the computer using a seq2seq machine learning algorithm 
(Sutskever et al., 2014) trained on a dataset consisting of movie 
subtitles (Danescu-Niculescu-Mizil & Lee, 2011). The program 
also infers the user’s intent related to switching the lamp on or 
off. However, machine learning is not just used for utilitarian 
purposes, like interpreting commands and playing confirmations 
as responses. Rather, it enables on-going, continuous and, being 
trained on movie subtitles, at times surprising and intriguing 
conversations (see Figure 2). It incorporates generativity and 
adaptability to allow for always-on interactivity and open-ended 
(and non-utilitarian) conversations. Additionally, Hearsay 
is designed to be experienced like an endpoint, directed at 
conversations and voices in its vicinity. However, it does not 
have a remote interface, like a smartphone app, and its interface 
elements, like volume and display control knobs, are located on 
the artefact itself. It is designed to work only with voice detected 
from within a close proximity, making it a self-contained or 
standalone counter-functional smart artefact from an interaction 
design perspective. 

Technological Mediation by Hearsay

The phenomenological analysis of Hearsay’s technological 
mediation is developed by describing snapshots of narratives 
of use highlighted in Figure 2. The narrative is based on real 
responses from the artefact in use. Throughout our analysis, we 
allude to the different functional states presented in the narrative.  

Hearsay is situated at a particular location within the house 
based on expected use and the network coverage afforded by its 
dedicated router unit. As a physical (smart) artefact, it invites the 
user to choose its operational state (uncovered or covered). By 
leaving the lampshade on, the artefact presents itself as a smart 
lamp that invites the user to use voice-based commands to switch 
it on and off (functional intelligence). However, Hearsay does 
not depend on a hotword to begin listening. Hence, it listens 
continuously and generates responses anytime it captures audible 
and discernible voices. Even so, since Hearsay is muted, and the 
internal display is not visible in the covered state, the perception 
of generated responses is reduced. Therefore, as such, the covered 
state positions the artefact in a background relationship with 
the user, while being continuously connected and implicitly 
involved in everyday life. It streams and implicitly responds to 
captured bits of conversation in its vicinity, although these are 
not made explicit to the user (implicit participation). However, 
since Hearsay is a lamp, the lampshade needs to be periodically 
removed, like during initial configuration (when the bulb is 
fitted in) or for maintenance (like changing the bulb). Through 
these mundane actions, the otherwise hidden evocative physical 
form and material elements are introduced to the user. Due to 
the vibrant colours of this form and the light from the display 
seeping through the translucent lampshade, the artefact amplifies 
the form’s presence and invites exploration. The minimalistic 
covered and the evocative uncovered state of the artefact create 
a contrasting aesthetic that invites curiosity and exploration (see 
Figure 1). 

The uncovered state physically amplifies the connected 
material form that Hearsay makes available—the captured 
conversations and their generated responses. These are displayed 
in a small screen, on the artefact. Captured conversations are not 
deleted, and so the user can explore them using a physical control on 

Figure 2. Hearsay in possible scenarios/narratives of use. Top: examples of real responses from the artefact.
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the artefact. This state physically presents Hearsay as a networked 
and intelligent (smart) artefact. The playful and often surprising 
nature of the generated responses invite greater engagement and 
exploration of the conversations from the past. During exploration, 
the user may also serendipitously discover implicitly captured 
conversations from the past (serendipitous surprise and implicit 
participation). The uncovered state also creates opportunities 
for the artefact to implicitly capture conversations and audibly 
play the generated response along with presenting it on the 
screen (serendipitous surprise). Hearsay inhibits being remotely 
controlled since the controls are only accessible on it. This reduces 
the absently present perception of its connected material form. 
The artefact invites physically situated and present interactions 
and involvement with its material composition and its connected 
material form, by requiring the user to be in the close vicinity. 
Engagement with the artefact and its material composition can 
also invite the user to keep it in the uncovered state along with 
positioning it in a much more accessible and closer location, like 
their desk (explicit participation).

Critical Reflections

Hearsay encapsulates the polymorphic variations of smart 
consumer technology in its physical form, aesthetics and 
interactions. Hence, it presents an opposition to existing forms 
of smart consumer technology physically (through its form and 
aesthetic), conceptually (through narratives of technological 
mediation), and functionally (through layered interactions). While 
it presents a minimal aesthetic in its covered state, comparable to 
existing smart consumer technology, the uncovered state presents 
a uniquely vibrant form that separates it from the background. 
Further, the form also communicates the artefact’s networked, 
computational and intelligent material composition, rather than 
rendering it invisible/inaccessible. It highlights the implicit 
involvement of smart consumer technology in everyday life, 
while also making gaps in machine learning and interpretation 
more transparent by presenting unintentional and erroneous 
transcriptions and responses. The material centric exploration 
leads to reflections relating to the generative and adaptable nature 
of machine learning algorithms. Because it can generate responses 
for a wide variety of conversation snippets, it allowed us to define 
a continuous listening and response based interaction for Hearsay. 
A rule-based system, on the other hand, could only respond to 
pre-configured commands and would throw an error message in 
other cases. Moreover, it would generate predictable responses, 
thereby reducing the serendipitous nature of the interaction. 
The nature of the responses generated through the use of a 
non-utilitarian movie subtitle dataset, helped frame the surprising 
and casual nature of the interaction. While the conceptual 
speculations affected the choice of algorithms explored, they 
in turn were also informed by the material exploration. The 
generative nature of machine learning implied that we could not 
predict Hearsay’s responses. Therefore, we needed to implement 
the algorithms and experience the responses generated ourselves, 
to be able to speculate on the narratives of possible use. Hearsay 
is an example of framing smart consumer technology as a material 

for design while also engaging critically with its design space, 
leading to outcomes that question dominant design paradigms, 
like invisibility and absent presence (in this case). The design 
exploration also shows new possibilities of interaction and 
technological mediation through a combination of conceptually 
and materially grounded design processes.

Discussion 
In this section, we present reflections from the activity areas of 
design studies and design explorations while also highlighting 
the movements between them. However, rather than being 
comprehensive or conclusive, the discussion is intended to be 
inspirational and suggestive for future interaction design research. 

Design Studies: A Conceptual Understanding

Starting from experiences with concrete artefacts allowed us 
to conceptualise smart consumer technology in terms of its 
technological mediation, material composition, and materiality, 
rather than criteria related to its utilitarian functions. Even though 
smart consumer technology consists of diverse artefacts, we have 
shown that it is possible to conceptually understand it in terms 
of concrete examples of technological mediation. From a design 
perspective, we think that a utilitarian understanding reduces 
the role of technological artefacts to just their instrumentality. 
Consequently, we see designed interactions with smart consumer 
technology mostly being directed towards automation and 
efficiency, with limited attention to the wider possibilities and 
problematics that might arise as can be seen in a BBC news story 
about cayla dolls (“German parents told to destroy cayla dolls”, 
2017); Finley, 2016; Kastrenakes, 2016)]. We instead argue that 
a conceptual understanding, developed in terms of technological 
mediation, is useful within interaction design research for a 
nuanced and polymorphic articulation of the multistable nature 
of smart consumer technology (as physical, networked, and 
intelligent artefacts). First, it allows designers to question existing 
design paradigms, and explore and envision alternate possibilities 
of interaction, experience, and use. An example of a dominant 
interaction design paradigm can be seen in most smart artefacts 
not having manual controls and depending on smartphone 
applications for control and configuration. While these artefacts 
do incorporate the functional criteria for smart technology, such 
criteria do not help us to critically examine the continued use of 
prevalent design paradigms. Next, we think that an absence of 
critiques or exploration of alternatives can potentially reinforce 
existing interaction paradigms and make them seem fundamental 
to the smartness of a consumer technology. For instance, 
smartphone applications may seem fundamental to making a 
technological artefact smart. However, oppositions, in terms of 
material compositions and interactions, as are found in Hearsay, 
can be explored. Lastly, it also allows designers to think about 
the materiality and mediation of smart consumer technology in 
conjunction with other materials to shape better composites in 
terms of their aesthetics, form, and interaction (Redström, 2005; 
Vallgårda & Redström, 2007). 
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the artefact. This state physically presents Hearsay as a networked 
and intelligent (smart) artefact. The playful and often surprising 
nature of the generated responses invite greater engagement and 
exploration of the conversations from the past. During exploration, 
the user may also serendipitously discover implicitly captured 
conversations from the past (serendipitous surprise and implicit 
participation). The uncovered state also creates opportunities 
for the artefact to implicitly capture conversations and audibly 
play the generated response along with presenting it on the 
screen (serendipitous surprise). Hearsay inhibits being remotely 
controlled since the controls are only accessible on it. This reduces 
the absently present perception of its connected material form. 
The artefact invites physically situated and present interactions 
and involvement with its material composition and its connected 
material form, by requiring the user to be in the close vicinity. 
Engagement with the artefact and its material composition can 
also invite the user to keep it in the uncovered state along with 
positioning it in a much more accessible and closer location, like 
their desk (explicit participation).

Critical Reflections

Hearsay encapsulates the polymorphic variations of smart 
consumer technology in its physical form, aesthetics and 
interactions. Hence, it presents an opposition to existing forms 
of smart consumer technology physically (through its form and 
aesthetic), conceptually (through narratives of technological 
mediation), and functionally (through layered interactions). While 
it presents a minimal aesthetic in its covered state, comparable to 
existing smart consumer technology, the uncovered state presents 
a uniquely vibrant form that separates it from the background. 
Further, the form also communicates the artefact’s networked, 
computational and intelligent material composition, rather than 
rendering it invisible/inaccessible. It highlights the implicit 
involvement of smart consumer technology in everyday life, 
while also making gaps in machine learning and interpretation 
more transparent by presenting unintentional and erroneous 
transcriptions and responses. The material centric exploration 
leads to reflections relating to the generative and adaptable nature 
of machine learning algorithms. Because it can generate responses 
for a wide variety of conversation snippets, it allowed us to define 
a continuous listening and response based interaction for Hearsay. 
A rule-based system, on the other hand, could only respond to 
pre-configured commands and would throw an error message in 
other cases. Moreover, it would generate predictable responses, 
thereby reducing the serendipitous nature of the interaction. 
The nature of the responses generated through the use of a 
non-utilitarian movie subtitle dataset, helped frame the surprising 
and casual nature of the interaction. While the conceptual 
speculations affected the choice of algorithms explored, they 
in turn were also informed by the material exploration. The 
generative nature of machine learning implied that we could not 
predict Hearsay’s responses. Therefore, we needed to implement 
the algorithms and experience the responses generated ourselves, 
to be able to speculate on the narratives of possible use. Hearsay 
is an example of framing smart consumer technology as a material 

for design while also engaging critically with its design space, 
leading to outcomes that question dominant design paradigms, 
like invisibility and absent presence (in this case). The design 
exploration also shows new possibilities of interaction and 
technological mediation through a combination of conceptually 
and materially grounded design processes.

Discussion 
In this section, we present reflections from the activity areas of 
design studies and design explorations while also highlighting 
the movements between them. However, rather than being 
comprehensive or conclusive, the discussion is intended to be 
inspirational and suggestive for future interaction design research. 

Design Studies: A Conceptual Understanding

Starting from experiences with concrete artefacts allowed us 
to conceptualise smart consumer technology in terms of its 
technological mediation, material composition, and materiality, 
rather than criteria related to its utilitarian functions. Even though 
smart consumer technology consists of diverse artefacts, we have 
shown that it is possible to conceptually understand it in terms 
of concrete examples of technological mediation. From a design 
perspective, we think that a utilitarian understanding reduces 
the role of technological artefacts to just their instrumentality. 
Consequently, we see designed interactions with smart consumer 
technology mostly being directed towards automation and 
efficiency, with limited attention to the wider possibilities and 
problematics that might arise as can be seen in a BBC news story 
about cayla dolls (“German parents told to destroy cayla dolls”, 
2017); Finley, 2016; Kastrenakes, 2016)]. We instead argue that 
a conceptual understanding, developed in terms of technological 
mediation, is useful within interaction design research for a 
nuanced and polymorphic articulation of the multistable nature 
of smart consumer technology (as physical, networked, and 
intelligent artefacts). First, it allows designers to question existing 
design paradigms, and explore and envision alternate possibilities 
of interaction, experience, and use. An example of a dominant 
interaction design paradigm can be seen in most smart artefacts 
not having manual controls and depending on smartphone 
applications for control and configuration. While these artefacts 
do incorporate the functional criteria for smart technology, such 
criteria do not help us to critically examine the continued use of 
prevalent design paradigms. Next, we think that an absence of 
critiques or exploration of alternatives can potentially reinforce 
existing interaction paradigms and make them seem fundamental 
to the smartness of a consumer technology. For instance, 
smartphone applications may seem fundamental to making a 
technological artefact smart. However, oppositions, in terms of 
material compositions and interactions, as are found in Hearsay, 
can be explored. Lastly, it also allows designers to think about 
the materiality and mediation of smart consumer technology in 
conjunction with other materials to shape better composites in 
terms of their aesthetics, form, and interaction (Redström, 2005; 
Vallgårda & Redström, 2007). 
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Design Exploration: 
Critical and Constructive Engagement

Hearsay’s material centric speculative design process critically 
engaged smart consumer technology as a material for design. 
The material exploration expanded on the understanding of smart 
consumer technology as a material in design. The speculative and 
conceptual exploration, critically engaged with it as a material 
that designs. Together, they helped frame the design concept in 
terms of its material composition, aesthetic, interactions, and 
narratives of technological mediation. Its material composition 
and layered interaction, (covered and uncovered state), scaffolds 
a polymorphic understanding of it as a physical, networked, and 
intelligent (smart) artefact. However, rather than emerging from 
an analytical reflection on absently present interfaces of smart 
consumer technology, these variations can be experienced in 
interactions with the physical artefact itself. Moreover, while we 
recognise that multistability is a natural outcome of technological 
artefacts in use, we think the layered nature of interaction and 
material composition scaffolds a polymorphic understanding 
through the emergence of multiple stabilities (see Figure 2). The 
layered and contrasting nature of its physical form and interaction 
is intended to invite exploration and physical engagement while 
the lack of a remote interface is intended to inhibit absently 
present interaction and involvement. Moreover, it amplifies the 
physical presence of the artefact in everyday life by requiring 
interactions to take place from within a close vicinity. Enabling 
interactions solely through the physical controls is also meant 
to involve the user in the artefact’s function while also inviting 
exploration and amplifying an understanding of the extent of 
the artefact’s implicit and explicit participation in everyday 
life. Therefore, from a mediation centric perspective, Hearsay 
presents an opposition to  the background, and absently present 
nature of human-smart consumer technology relations, by being 
an example of an artefact that asks for involvement with itself 
(Verbeek, 2005b). We think that the absently present nature of the 
materiality of smart consumer technology has wider implications 
for other areas of consideration such as privacy, product 
durability, and obfuscated understanding of its functionality. As 
with Hearsay, an understanding of smart consumer technology as 
a material for design allows for the exploration of design concepts 
that explicitly consider these issues and presents alternate forms 
of technological mediation and material composition.

Movements: Framing Speculations—Critically 
Evolving Understanding

Movements from the conceptual understanding of smart consumer 
technology to design exploration can help frame designers’ intent 
and encourage thought which converges on areas for material and 
conceptual exploration. We have also argued that understanding 
smart consumer technology as a material for design, helps in 
framing clearer critical, reflective, and exploratory engagements 
with its design space. For instance, during Hearsay’s design 
process, our thinking converged on designing oppositions to 
the absently present/background nature of smart consumer 

technology, through physically situated, discovery-centric, and 
layered interactions. Additionally, we argue that our conceptual 
understanding also allows for more meaningful readings 
(Bardzell, Bardzell, & Stolterman, 2014) of design proposals—
in terms of their technological mediation, material composition, 
and materiality. For example, we describe narratives of use for 
Hearsay, and use them to speculate on the potential forms of 
technological mediation in a domestic context. 

At the same time, our work also underlines the importance 
of movements from design exploration to design studies as a 
way of critically engaging with, expanding, and evolving the 
existing understanding of smart consumer technology. For 
instance, describing Hearsay’s material composition, interactions, 
and mediation in terms of oppositions to our conceptual 
understanding, highlights possibilities different from the status 
quo. Moreover, movements from material centric exploration 
can be formulated as reflexive insights about the materiality of 
the emergent materials of smart consumer technology. We argue, 
considering the evolving nature of the material composition of 
smart consumer technology, such movements are crucial for a 
continuously expanding understanding of this technology. 

Conclusion 
“To the things themselves!” Verbeek (2005b) re-framed Husserl’s 
(1970) famous quote while calling for a material turn in 
phenomenology. In a similar vein, our work echoes the significance 
of focusing on the (existing and future) artefacts of smart 
consumer technology in interaction design research. Artefacts 
form the centrepiece of both our conceptual understanding 
and designerly exploration along with the mutually informing 
movements between them. We have highlighted how designerly 
engagement can lead to outcomes that can evolve and expand the 
current state of our understanding. We see a lot of potential in 
future design research in this space that poses different questions, 
explores diverse forms of material composition, interaction, and 
technological mediation, and continues challenging and evolving 
our understanding of smart consumer technology.
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 [

13
],

 o
r 

co
nc

er
ns

 r
el

at
ed

 t
o 

to
ta

liz
ed

 
m

on
it

or
in

g,
 t

ec
hn

ol
og

ic
al

ly
 d

et
er

m
in

ed
 b

eh
av

io
rs

 a
nd

 
so

ci
al

 s
tr

uc
tu

re
s 

[5
],

 t
hr

ou
gh

 a
 c

on
jo

in
ed

 m
at

er
ia

l-

ce
nt

ri
c 

an
d 

sp
ec

ul
at

iv
e 

re
se

ar
ch

 t
hr

ou
gh

 d
es

ig
n 

pr
oc

es
s 

[2
,1

8,
19

].
 W

e 
ex

pl
or

ed
 m

ac
hi

ne
 le

ar
ni

ng
 f

or
 v

is
ua

l 
in

te
rp

re
ta

ti
on

 a
s 

a 
m

at
er

ia
l i

n 
de

si
gn

 [
18

] 
an

d 
co

nc
ep

tu
al

ly
, 

re
fr

am
ed

 t
he

 ‘p
re

se
nt

-y
et

-a
bs

en
t’
 [

8]
 

ex
pe

ri
en

ce
 o

f 
th

e 
ph

ys
ic

al
 a

rt
ef

ac
t 

an
d 

th
e 

da
ta

 it
 

ca
pt

ur
es

, 
tr

an
sm

it
s,

 a
nd

 in
te

rp
re

ts
. 

C
on

se
qu

en
tl
y,

 o
ur

 
de

si
gn

 p
ro

ce
ss

 t
oo

k 
th

e 
fo

rm
 o

f 
ex

pl
or

in
g 

op
po

si
ti
on

s 
[1

6]
 t

o 
do

m
in

an
t 

fo
rm

s 
of

 in
te

ra
ct

io
n 

w
it
h 

m
as

s 
m

ar
ke

t 
su

rv
ei

lla
nc

e 
ca

m
er

as
 (

or
 (

un
)d

es
ig

ni
ng

 [
15

])
 a

nd
 w

as
 

in
fo

rm
ed

, 
in

 p
ar

t,
 b

y 
st

ud
ie

s 
of

 t
he

 m
un

da
ne

, 
ev

er
yd

ay
 

us
e 

of
 s

m
ar

t 
su

rv
ei

lla
nc

e 
ca

m
er

as
 t

ha
t 

po
in

te
d 

to
 t

he
ir

 
re

cr
ea

ti
on

al
 a

nd
 ‘s

oc
ia

l’ 
na

tu
re

 [
13

].
 I

t 
re

su
lt
ed

 in
 a

 
‘c

ou
nt

er
fu

nc
ti
on

al
’ t

hi
ng

, 
or

 s
om

et
hi

ng
 t

ha
t 

fig
ur

at
iv

el
y 

co
un

te
rs

 s
om

e 
of

 it
s 

ow
n 

es
se

nt
ia

l f
un

ct
io

na
lit

y 
[1

6:
37

7]
. 

C
ou

nt
er

fu
nc

ti
on

al
 t

hi
ng

s 
[1

6]
 b

ri
dg

e 
th

e 
po

la
ri

ty
 o

f 
cr

it
iq

ui
ng

 t
ec

hn
ol

og
y 

an
d 

af
fir

m
at

iv
el

y 
de

si
gn

in
g 

it
, 

in
 a

lig
nm

en
t 

w
it
h 

sp
ec

ul
at

iv
e 

an
d 

cr
it
ic

al
 

de
si

gn
 [

2,
3]

. 
Th

e 
la

tt
er

 is
 e

xe
m

pl
ifi

ed
 b

y 
w

or
k 

su
ch

 a
s 

th
e 

Fa
ra

da
y 

ch
ai

r 
[3

],
 w

hi
ch

 p
ro

vi
de

s 
a 

gl
im

ps
e 

of
 a

 
he

te
ro

to
pi

c 
w

or
ld

 [
6]

, 
a 

w
or

ld
 n

ei
th

er
 in

 t
he

 f
ut

ur
e 

no
r 

in
 t

he
 p

re
se

nt
, 

bu
t 

ra
th

er
 o

ne
 in

 w
hi

ch
 t

hi
ng

s 
ar

e 
di

ff
er

en
t.

 T
he

 c
ha

ir
 c

an
 a

ls
o 

be
 s

ee
n 

as
 a

 
co

un
te

rf
un

ct
io

na
l d

es
ig

n,
 p

ur
po

se
fu

lly
 s

up
pr

es
si

ng
 t

he
 

fa
m

ili
ar

 (
si

tt
in

g)
 a

nd
 in

tr
od

uc
in

g 
th

e 
un

fa
m

ili
ar

 a
nd

 
of

te
n 

co
ns

id
er

ed
 u

nn
ec

es
sa

ry
 (

th
e 

ne
ed

 f
or

 c
ha

ir
s 

to
 

pr
ot

ec
t 

fr
om

 h
ar

m
fu

l e
nv

ir
on

m
en

ta
l f

ac
to

rs
).

 I
ts

 
fe

at
ur

es
 r

ai
se

 q
ue

st
io

ns
 a

bo
ut

 t
he

 p
re

se
nt

 a
nd

 s
ug

ge
st

 
po

ss
ib

le
 f

ut
ur

es
 in

 w
hi

ch
 s

uc
h 

a 
ch

ai
r 

m
ay

 b
e 

ne
ed

ed
. 

O
ur

 c
ou

nt
er

fu
nc

ti
on

al
 d

es
ig

n 
co

nc
ep

t,
 E

ye
sp

y,
 is

 
ex

pr
es

se
d 

as
 E

ye
sp

yI
, 

an
 in

te
ra

ct
iv

e 
in

st
al

la
ti
on

, 
an

d 
as

 E
ye

sp
yT

V
, 

a 
de

si
gn

 p
ro

be
 f
ra

m
ed

 a
s 

a 
do

m
es

ti
c 

ob
je

ct
 (

a 
po

rt
ab

le
 T

V
).

 W
hi

le
 b

ot
h 

ex
pr

es
si

on
s 

ar
e 

te
ch

no
lo

gi
ca

lly
 s

im
ila

r,
 t

he
y 

di
ff

er
 in

 t
he

ir
 f

or
m

, 
in

te
nd

ed
 c

on
te

xt
, 

an
d 

na
tu

re
 o

f 
us

e 
(F

ig
ur

e 
1 

an
d 

2)
. 

 

Fi
g

u
re

 1
. 

Ey
es

py
I 

(I
ns

ta
lla

ti
on

) 

 

Fi
g

u
re

 2
. 

Ey
es

py
TV

 (
Pr

ob
e)

 

 

Fi
g

u
re

 3
. 

Te
xt

ua
l i

nt
er

pr
et

at
io

ns
 

ov
er

la
id

 o
n 

th
e 

vi
de

o 
fe

ed
 

 



 Fu
nc

ti
on

al
ly

, 
Ey

es
py

 c
ap

tu
re

s 
an

d 
di

sp
la

ys
 n

et
w

or
ke

d 
ca

m
er

a 
fe

ed
s 

fr
om

 a
cr

os
s 

th
e 

w
or

ld
, 

in
te

rc
ut

 w
it

h 
a 

lo
ca

l c
am

er
a 

fe
ed

 t
ha

t 
ca

pt
ur

es
 t

he
 v

ie
w

er
 (

Fi
gu

re
 4

).
 

In
 a

dd
it
io

n,
 a

n 
al

go
ri

th
m

ic
al

ly
 g

en
er

at
ed

 t
ex

tu
al

 
in

te
rp

re
ta

ti
on

 o
f 
th

e 
ac

ti
vi

ti
es

 a
nd

 in
te

ra
ct

io
ns

 in
 t

he
 

fe
ed

 is
 o

ve
rl

ai
d 

on
 t

he
 d

is
pl

ay
ed

 f
ee

d 
(F

ig
ur

e 
3 

an
d 

4)
. 

Fr
am

ed
 in

 a
 ‘c

ou
nt

er
fu

nc
ti
on

al
 s

ch
em

at
ic

’ [
16

:3
77

],
 

Ey
es

py
 c

an
 b

e 
de

sc
ri

be
d 

as
: 

N
or

m
al

ly
, 

o
n

e 
ca

n
 m

on
it
or

, 
id

en
ti
fy

, 
an

d 
co

m
m

un
ic

at
e 

po
te

nt
ia

l t
hr

ea
ts

 t
o 

th
e 

se
cu

ri
ty

 o
f 
liv

ed
 

sp
ac

es
 a

nd
 t

he
 s

af
et

y 
of

 lo
ve

d 
on

es
 (

w
it
h 

sm
ar

t 
su

rv
ei

lla
nc

e 
ca

m
er

as
).

 
N

ow
, 

on
e 

ca
n

n
ot

 m
on

it
or

, 
id

en
ti
fy

, 
an

d 
co

m
m

un
ic

at
e 

po
te

nt
ia

l t
hr

ea
ts

 t
o 

th
e 

se
cu

ri
ty

 o
f 

liv
ed

 s
pa

ce
s 

an
d 

th
e 

sa
fe

ty
 o

f 
lo

ve
d 

on
es

, 
bu

t 
ca

n 
on

ly
 s

ee
 t

he
m

se
lv

es
 

in
te

rc
ut

 w
it
h 

ot
he

r 
(u

nr
el

at
ed

 b
ut

 m
on

it
or

ed
) 

pe
op

le
 

an
d 

pl
ac

es
 f
ro

m
 a

cr
os

s 
th

e 
w

or
ld

 a
lo

ng
 w

it
h 

a 
te

xt
ua

l 
de

sc
ri

pt
io

n 
of

 t
he

ir
 a

ct
iv

it
ie

s 
(E

ye
sp

y)
. 

B
u

t 
n

o
w

 o
n

e 
m

ig
h

t 
un

de
rs

ta
nd

 a
nd

 r
ef

le
ct

 o
n 

th
e 

pe
rv

as
iv

e 
pr

es
en

ce
 o

f 
sm

ar
t 

su
rv

ei
lla

nc
e 

ca
m

er
as

 a
nd

 
th

ei
r 

ac
ti
ve

 in
vo

lv
em

en
t 

in
 e

ve
ry

da
y 

liv
es

 a
nd

 e
xp

lo
re

 
al

te
rn

at
e 

re
la

ti
on

s 
an

d 
fo

rm
s 

of
 u

se
 f

or
 t

hi
s 

te
ch

no
lo

gy
. 

 

N
ex

t,
 w

e 
di

sc
us

s 
th

e 
de

si
gn

 p
ro

ce
ss

 a
nd

 r
at

io
na

le
, 

fo
llo

w
ed

 b
y 

a 
br

ie
f 

de
sc

ri
pt

io
n 

of
 E

ye
sp

yI
 a

nd
 

Ey
es

py
TV

. 
W

e 
co

nc
lu

de
 w

it
h 

re
fle

ct
io

ns
 f

ro
m

 t
he

 
pr

oc
es

s 
an

d 
de

si
gn

ed
 e

xp
re

ss
io

ns
. 

  

P
ro

ce
ss

 a
n

d
 R

at
io

n
al

e 
W

e 
ai

m
ed

 t
o 

cr
ea

te
 a

 d
es

ig
n 

co
nc

ep
t 

th
at

 w
ou

ld
 

en
ga

ge
 t

he
 v

ie
w

er
 in

 c
on

ti
nu

ou
s 

an
d 

ph
ys

ic
al

ly
 p

re
se

nt
 

in
te

ra
ct

io
ns

, 
co

nt
ra

st
in

g 
th

e 
sp

or
ad

ic
, 

‘p
re

se
nt

-y
et

-
ab

se
nt

’, 
an

d 
no

ti
fic

at
io

n-
dr

iv
en

 in
te

ra
ct

io
ns

 t
ha

t 
ar

e 
co

m
m

on
 f

or
 s

m
ar

t 
su

rv
ei

lla
nc

e 
ca

m
er

as
 a

nd
 m

an
y 

sm
ar

t 
co

ns
um

er
 d

ev
ic

es
. 

Th
is

 r
eq

ui
re

d 
us

 t
o 

co
nt

in
uo

us
ly

 o
sc

ill
at

e 
be

tw
ee

n 
th

e 
m

at
er

ia
l a

nd
 t

he
 

co
nc

ep
tu

al
 b

y 
ex

pl
or

in
g 

em
er

gi
ng

 m
ac

hi
ne

 le
ar

ni
ng

 
al

go
ri

th
m

s 
fo

r 
vi

su
al

 in
te

rp
re

ta
ti
on

 a
nd

 t
he

 d
at

a 
ge

ne
ra

te
d 

by
 s

m
ar

t 
ca

m
er

as
, 

an
d 

cr
it
ic

al
ly

 r
ef

le
ct

in
g 

on
 

th
ei

r 
po

te
nt

ia
l f

or
 f

ra
m

in
g 

ne
w

 c
on

ce
pt

ua
l d

es
ig

n 
pr

op
os

al
s 

an
d 

po
te

nt
ia

l e
xp

re
ss

io
ns

. 
N

ew
 c

on
ce

pt
ua

l 
pr

op
os

al
s 

in
 t

ur
n,

 le
ad

 t
o 

ne
w

 m
at

er
ia

l e
xp

lo
ra

ti
on

s.
 

Th
er

ef
or

e,
 o

ur
 a

pp
ro

ac
h 

in
vo

lv
ed

 a
 c

on
jo

in
ed

 m
at

er
ia

l-
ce

nt
ri

c 
[1

8]
, 

an
d 

sp
ec

ul
at

iv
e 

de
si

gn
 p

ro
ce

ss
 [

2]
. 

 

O
ur

 d
es

ig
n 

pr
oc

es
s 

w
as

 a
ki

n 
to

 s
ke

tc
hi

ng
 w

it
h 

co
de

 
[1

7]
, 

in
 t

ha
t 

it
 in

vo
lv

ed
 r

ef
le

ct
iv

e 
ex

pe
ri

m
en

ta
ti

on
 w

it
h 

m
ac

hi
ne

 le
ar

ni
ng

 a
s 

a 
m

ea
ns

 o
f 

ex
pl

or
in

g 
it
 a

s 
a 

m
at

er
ia

l [
18

] 
an

d 
in

fo
rm

in
g 

po
te

nt
ia

l d
es

ig
n 

co
nc

ep
ts

. 
W

it
hi

n 
th

e 
co

nt
ex

t 
of

 s
m

ar
t 

su
rv

ei
lla

nc
e 

ca
m

er
as

, 
m

ac
hi

ne
 le

ar
ni

ng
 a

lg
or

it
hm

s 
ca

n 
br

oa
dl

y 
be

 u
se

d 
in

 t
w

o 
w

ay
s 

– 
id

en
ti
fy

in
g 

an
d 

cl
as

si
fy

in
g 

ob
je

ct
s,

 p
eo

pl
e,

 a
nd

 
pl

ac
es

 (
su

ch
 a

s 
[9

])
, 

or
 g

en
er

at
in

g 
vi

su
al

 d
es

cr
ip

ti
on

s 
(s

uc
h 

as
 [

10
])

. 
C
la

ss
ifi

ca
ti
on

 e
nt

ai
ls

 id
en

ti
fy

in
g 

an
d 

di
ff
er

en
ti
at

in
g 

be
tw

ee
n 

di
ff

er
en

t 
ki

nd
s 

of
 e

nt
it
ie

s 
su

ch
 

as
, 

ob
je

ct
s,

 a
ni

m
al

s,
 a

nd
 p

eo
pl

e,
 w

hi
le

 a
lg

or
it
hm

s 
fo

r 
vi

su
al

 d
es

cr
ip

ti
on

s 
ge

ne
ra

te
 t

ex
tu

al
 d

es
cr

ip
ti
on

s 
w

it
h 

va
ry

in
g 

le
ve

ls
 o

f 
de

ta
il 

ab
ou

t 
th

e 
ac

ti
vi

ti
es

 a
nd

 
in

te
ra

ct
io

ns
 in

 a
n 

im
ag

e 
or

 v
id

eo
. 

W
hi

le
 c

la
ss

ifi
ca

ti
on

 is
 

m
or

e 
ac

cu
ra

te
 a

nd
 r

el
ia

bl
e,

 w
e 

fe
lt

 t
ha

t 
it
 r

ep
re

se
nt

s 
an

 
es

se
nt

ia
l f

un
ct

io
n 

of
 s

m
ar

t 
ca

m
er

as
. 

V
is

ua
l 

de
sc

ri
pt

io
ns

, 
on

 t
he

 o
th

er
 h

an
d,

 in
vo

lv
e 

a 
tr

an
sl

at
io

n 
fr

om
 t

he
 v

is
ua

l t
o 

th
e 

te
xt

ua
l a

nd
 t

he
re

fo
re

, 
by

 t
he

ir
 

ve
ry

 n
at

ur
e,

 a
re

 im
pr

ec
is

e 
an

d 
am

bi
gu

ou
s.

 A
s 

co
un

te
rf

un
ct

io
ns

, 
th

ey
 c

ou
ld

 a
ls

o 
en

ab
le

 p
eo

pl
e 

to
 

cr
ea

te
 t

he
ir

 o
w

n 
na

rr
at

iv
es

 a
nd

 r
ef

le
ct

 o
n 

th
e 

ga
ps

 in
 

th
e 

m
ac

hi
ne

 in
te

rp
re

ta
ti
on

 o
f 
th

e 
vi

su
al

 f
ee

d 
fr

om
 a

 
su

rv
ei

lla
nc

e 
ca

m
er

a.
 

U
su

al
ly

 s
m

ar
t 

su
rv

ei
lla

nc
e 

ca
m

er
as

 a
re

 d
es

ig
ne

d 
to

 b
e 

po
in

te
d 

ou
tw

ar
ds

, 
to

 t
he

 w
or

ld
, 

an
d 

re
m

ai
n 

‘p
re

se
nt

-

 

Fi
g

u
re

 4
. 

Te
xt

ua
l i

nt
er

pr
et

at
io

ns
 

of
 t

he
 v

ie
w

er
s’

 a
ct

iv
iti

es
 a

nd
 

in
te

ra
ct

io
ns

 



 ye
t-

ab
se

nt
’ i

n 
ev

er
yd

ay
 e

xp
er

ie
nc

e.
 E

ye
sp

y 
re

po
si

ti
on

s 
th

e 
ca

m
er

a,
 t

ow
ar

ds
 t

he
 v

ie
w

er
, 

an
d 

si
tu

at
es

 it
 n

ex
t 

to
 

th
e 

ca
pt

ur
ed

 f
ee

ds
 a

nd
 t

he
 v

ie
w

er
. 

B
ei

ng
 p

hy
si

ca
lly

 
pr

es
en

t 
w

it
h 

th
e 

ca
m

er
a 

m
ak

es
 it

s 
us

e 
fo

r 
m

on
it
or

in
g 

liv
ed

 s
pa

ce
s 

an
d 

lo
ve

d 
on

es
 [

13
] 

re
du

nd
an

t.
 I

ns
te

ad
, 

it
 

cr
ea

te
s 

a 
co

nt
in

uo
us

 in
vo

lv
em

en
t 

w
it
h 

th
e 

or
di

na
ry

 a
nd

 
th

e 
m

un
da

ne
 b

y 
ju

xt
ap

os
in

g 
it
 w

it
h 

al
go

ri
th

m
ic

al
ly

 
ge

ne
ra

te
d 

te
xt

ua
l i

nt
er

pr
et

at
io

ns
. 

In
 c

on
tr

as
t,

 t
he

 
re

m
ot

el
y 

ca
pt

ur
ed

 v
is

ua
l d

at
a 

fr
om

 s
ur

ve
ill

an
ce

 
ca

m
er

as
 c

om
es

 in
to

 f
oc

us
 o

nl
y 

w
he

n 
so

m
et

hi
ng

 o
ut

 o
f 

th
e 

or
di

na
ry

 is
 d

et
ec

te
d.

 F
in

al
ly

, 
by

 a
gg

re
ga

ti
ng

 a
nd

 
in

te
rp

re
ti
ng

 g
lo

ba
l c

am
er

a 
fe

ed
s 

th
at

 h
av

e 
no

 p
er

so
na

l 
co

nn
ec

ti
on

 t
o 

th
e 

vi
ew

er
s,

 it
 c

on
ce

pt
ua

lly
 in

ve
rt

s 
th

e 
in

te
ra

ct
io

n 
fr

om
 m

on
it
or

in
g 

th
e 

fe
ed

 t
o 

w
at

ch
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COMMODIFIED 
SURVELLIANCE
Surveillance doesn’t just mean security anymore. 
Its a commodity.

JANUARY 2025

WHO OWNS 
YOUR FACE 

NOW?

Plus

The SMART 
MONITORED 

HOME p.9

p.13

MY WEEK AS A 
HUMANIZR p.11

The 
JANUARY 
ISSUE

A Brief History of Video Surveillance p.9 p.7Powers of 10 “What’s watching”



We see (and interact with) them 
everyday. Silently watching in the 
background, their involvement in 
our lives has never been greater. 
They watch and interpret, our 
identities, motives, emotions, 
credibility, relationships; in other 
words, us. Networked cameras, in 
different shapes and sizes, have 
become a central feature of our 
urban fabric, homes and lately, 
our bodies as well. Their presence 
is so prevalent that its almost an 
afterthought. Initially designed to 
keep us and our loved ones safe in 
public spaces, and later our 
homes, the networked video feed 
has become almost a commodity 
now - bought, sold, manipulated 
and consumed. 

Illustration by Jane Mitchell
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Google HomeSense
$329

Criblo 2
$429

HikVision Simple-Cam
$199

Humanizr XD1
‘Free’

Apple EyeSight 3S
$599

Are we heading 
toward a hybrid 
Blade Runner-

Nineteen Eighty 
Four reality?

      Is universal monitoring and interpretation making 
us into a homogenised species with no cultural 
peculiarities and biases, striving for the perfect Apple 
or Karma credit score while consuming algorithmically 
tuned viral worthy content and personalised 
advertising? Are we heading toward a hybrid Blade 
Runner-Nineteen Eighty Four reality? Is human 
intuition and the subtleties and nuance of everyday 
interactions a thing of the past? It does not instil a lot of 
confidence when one of the leading minds in AI 
research, Ben Wyatt, proclaims, “the human mind is a 
disaster at logical decision making. The way it forms 
opinions has many flaws which will probably never get 
patched.” 

    But if we take a deep breath and take a few steps 
back, reality never seems to be the clean and bright 
spectacle that the tech industry promises, or the dark 
and gloomy disaster, featured in the latest “reality 
uncovered” viral video. Reality, more often than not, 
manifests itself in running out to get diapers, 
commuting to work, a lazy evening, window shopping 
for shoes, deciding on dinner, postponing that 
workout, making travel plans, and making and 
unmaking life plans. Its a precarious balance of 
choices, understanding, and thought. So rather than 
letting fears and grand visions drive the narrative 
forward, we take a closer look at the reality of 
commodified surveillance and what it means for us, 
using the past as a compass to orient ourselves. 
– THE EDITORS

In a world defined by an ironic duality 
between post truth politics and data-driven 
quantified wellness lifestyles, its hard not to 
be suspicious, and even fearful, of 
something that is so commonplace and 
mundane. 

Sturdy all aluminum 
body, enchanted 
FacePresence, Home 
Bridge compatible,  
whats not to like? 
OK, maybe the price tag.

Forget the morning rush 
and wondering what to 

watch next. HomeSense 
does this and more 

automagically. 

One of the first enchanted 
crib presence cameras in 
the market, and still one 
of the finest. It might look 
like a child’s toy, but it 
projects your virtual 
likeness in crisp 8K.

True to its name, this no-
nonsense outdoor threat 
monitoring camera does 

one thing and does it 
better than most. 

One of the only cameras 
built out of open source 
hardware, its almost 
infinitely customisable. 
Too bad its only available 
for Humanizr workers. 

WISH
LIST

THE
BEST 
CAMERAS 
FOR 
YOUR 
HOME

2



A BRIEF 
HISTORY OF 
VIDEO 
SURVEIL
-LANCE

19
70

19
80

1972/UK 
Philips develops Video 
Cassette Recording (VCR) 
format, allowing CCTV feeds 
to be recorded.

Video surveillance 
became popular with 
businesses for security 
and monitoring. VCRs 
used to record. Still, they 
were rarely used at 
home.

1973/US
NYPD installs CCTV cameras in 
Times Square. Taken down after 
two years and few arrests.

1913: Halloway Prison photographs - the 
first example of photographic surveillance

1949: DARPAnet, the predecessor 
to internet developed

1949: George Orwell's 1984 
published, set in London

1942/Germany 
The earliest known CCTV 
(Closed circuit television) 
system was used to see the 
launch of V2 rockets. 

19
40

LEGEND

STAGES OF THE DOMESTICATION 
OF TECHNOLOGY

JA
M

ES
 AU

GE
R -

 W
HY

 RO
BO

T?
 (2

01
2)

EVENT

YE
AR

CONTEXTUAL
EVENT

TECHNOLOGICAL DREAM
Invention with promise of 
usefulness

UTILITARIAN STAGES
Exploration of use

DIRECTED ACTIVITY
Deliberate shift towards 
domestic use

APPROPRIATION
Moving beyond features 
and use



1996/Sweden
Axis Communications invents 
the IPCamera/networked 
camera

2008/Los Angeles/US
LAPD, the Bureau of Justice 
Assistance (BJA), and the 
National Institute of Justice 
(NJI), start exploring predictive 
policing for crime prevention.

19
50

19
60

19
90 20

10

1956/Hamburg/Germany 
Demonstration of a trial CCTV 
system. The feed was seen on a 
TV called “Zauberspiegel”, or 
magic mirror.

1960/London/UK 
CCTV is used temporarily to 
monitor crowds during the 
arrival of the Thai Royal Family.

1967/UK
Photo-Scan markets a CCTV 
system for catching shoplifters.

1969/US
Patent filed for a video based home 
security surveillance system by 
Marie Van Brittan Brown and Albert 
Brown.

1959/Hanover/Germany
CCTV used to temporarily monitor 
traffic for a trade fair.

1992/
The nanny cam is invented and is 
successfully adopted by families for 
monitoring their homes in their 
absence. 

1994/UK
The UK government publishes CCTV: 
Looking Out for You. 

1956: Philip K. Dick’s short story ‘The 
Minority Report’ published

1991: The world wide web

2007: Wired coins the term ‘quantified self’
2002: Minority Report (the movie), is released

Prime Minister John Major 
comments, "I have no doubt we 
will hear some protest about a 
threat to civil liberties. Well, I 
have no sympathy whatsoever 
for so-called liberties of that 
kind."

4



20
18

2015 
AI Enhanced cameras appear on 
the market.

2011
Low cost consumer networked 
cameras introduced, leading to an 
uptake in home video surveillance 
systems. 

2014
Networked camera sales overtake 
analog cameras. More than 100 
million cameras installed worldwide.

2016
Very long range and high resolution 
(4K) networked cameras are 
introduced, capable of viewing 
objects that are miles away in total 
darkness.

2018/Dubai/UAE
Dubai airport introduces ‘security 
tunnels’ for security check.  While 
passengers see advertisements, 
hidden cameras scan, index and 
save their face and identity, and 
determine a threat score.

20
15

2011: TIME Magazine named predictive 
policing as one of the 50 best inventions
2013: Quantified infant/baby, coined for 
monitoring infants
2015: Alipay launches Zhima Credit/
Sesame Credit

2016: Consumer grade omnidirectional/
360 degree and drone cameras launched

2016: ‘Post-truth' named word of the year 
by Oxford Dictionaries

2017: Facebook creates the world's largest 
database of biometric identity through 
nonconsensual facial-recognition on all 
users’ photos.

2020:Government operated social credit 
system operationalised in China

2019: Google develops machine learning 
algorithms that can classify and predict 
human interactions.

2022: AirBnB virtual travel starts using 
KamGrid
2022: Youtube RED launches everyday 
reality TV

2021:First Self Driving car hits the road

2019: Humanizr, the world’s largest on 
demand dataset creation and curation 
workforce, comes out of stealth.

2020:Hikvision Drone cams appear in 
London and NYC

2020: First consumer surveillance cameras 
with enchanted presence and HomeBridge 
support.

20
20

20
25 2021/Oslo/Norway 

Oslo Municipality, in collaboration with 
NVidia, sets up KamGrid, offered to 
residents as a paid utility through their cable 
providers. 

2023
Microsoft launches bing world - a live search 
engine for the ‘real world’. It indexes 
worldwide public networked camera feeds 
and identifies places, activities and 
emotions within them.

5



Secure living used to require effort,
create paranoia and often, 

a very particular set of skills,
skills acquired over a very long time.

Now, secure living will be a way of life.

Forget “what was that?” and “who was 
that?”.

Just remember to breathe.

Suggest
creating secure lifestyles.
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WHAT’S WATCHING
POWERS OF TEN

— RONIT CHADHA
7

 ‘The best camera is the one you have with you’. More often than not, its on 
your wrist/neck/arm as a ‘wellness’ wearable. An almost obsolete
technology, that has made a comeback due to micro-360 degree cameras, 
cellular connectivity, and a growing interest in quantified wellness. This 
generation of wearable cameras can simultaneously track your environment 
along with your body. They are capable of automatically alerting the 
authorities if you might get into danger, telling you who/what makes you
nervous, worried, angry, satisfied, or happy and more recently, also show 
and help ‘manage’ your cultural biases. Avoiding past biases earns what can 
generally be understood as ‘culture credits’. We find the notion of culture 
credits really problematic and for us, the devices in general just seem a little 
too intrusive by design. We wish we could go back to a time when a racing 
pulse just meant we were burning more calories.



YOUR 
LOCALITY

10/ 2

            

 

         
YOUR 
CITY

If you have heard of enchanted presence, 
auto content, biographi-cams, 
HomeBridge/Android Home/Echo Dwell, 
chances are, you own or have 
encountered an indoor camera in some 
shape or form. All cameras offer auto 
family identification and security alerts by 
default, and then based on the price point 
and supported ecosystem (Apple/Google/
Amazon), you get slightly different 
variations of social and biographical 
logging features. All other cameras range 
from semi-automated to fully automated 
NoUI cameras. Amazon exclusively offers 
a free (also known as ad supported) range 
of cameras. Besides the privacy issues 
inherent in these cameras, the experience 
is also clunky and feels almost like living 
in a spyware infested home. We 
recommend paying to get a semi-
automated version. 

If your town is a KamGrid partner, you 
can probably get away with just a 
subscription, without having to buy a 
camera. If not, you can either get a basic 
and sturdy wireless and weatherproof 
camera with family identification and 
security alerts or the higher end emotion 
and gesture tracking variants. Walled 
communities in some cities, particularly 
in Asia, are also experimenting with 
shared drone cameras. Although they 
might be a little tedious to set up initially, 
mainly due to the large number of 
residents typically needing to be 
identified, they present an interesting de-
centralised alternative to the KamGrid 
service in Europe. 

YOUR 
HOME

10/ 

10/ 3

8

Macro-monitoring – here is a word you don’t hear often, unless 
you are in the tax department or work with urban planning. Like 
the name suggests, macro-monitoring, is literally ‘high’ level 
monitoring of urban areas using high flying drone cameras. Also 
dubbed sim-gentrification, they were initially used for urban 
planning simulations to predict the effects of public parks, 
transport services, and zoning allowances on the quality of life 
and desirability of neighbourhoods. Now it is an important part 
of infrastructure management, like regulating tra�c, routing 
emergency services and generally monitor outlier patterns in the 
city like smoke or road accidents. The tax department routinely 
uses the feed to determine outliers as well, namely people 
seemingly living beyond their means. You might want to wear 
urban camouflage clothing if you are planning to organise an 
unlicensed protest or a flash mob.



Home smart home. The elusive promise of connected, 
seamless, and automated living is always on the edge of 
becoming truly real. Technology breaks down, it 
misunderstands, networks falter and the illusion vanishes. Are 
intelligent cameras the missing piece of the puzzle? With visual 
monitoring (through cameras), the smart home is poised to 
become a space that can truly understand and perceive your 
needs before you even realise them. Only time can tell for sure, 
but in the meantime, there are some truly promising ideas 
buried amongst all the marketing and technical jargon. A word 
to the wise: like everything else so far, monitoring cameras are 
bound to break down and create a bit of friction. But thats what 
keeps things interesting, isn’t it?

THE MONITORED 
SOCIAL HOME

DEEP DIVE

— JEFF BRIGHT
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Or Humanizr cameras, are 
the rare single function 
cameras on the market. They 
come with a range of auto-
configured lenses that are 
selected based on the task at 
hand. Humanizr has 
released an open software 
development kit (SDK) that 
lets you create and add 
social features to it without 
having to jailbreak the 
camera.

WORK CAMERAS
If you are interested in 
quantified wellness, these 
apps will monitor your bodily 
reactions and expressions 
using wearables, indoor 
cameras, and recently, the 
KamGrid to identify and show 
your cultural biases and how 
you could be more mindful of 
them. 

CULTURE TRAINING

A recent service from AirBnB and 
KamGrid that allows you to share 
your real time city presence with 
others as a customised VR feed. 
City presence is an existing 
KamGrid feature that captures 
you as you move through the city 
by identifying the closest camera 
to your position. AirBnb and 
KamGrid hope it will increase 
traveller interest in cities by letting 
them experience the non-touristy 
parts of the city, ‘like the locals’. 

VIRTUAL TRAVEL Indoor cameras and KamGrid 
can identify and capture 
‘interesting’ and ‘memorable’ 
moments featuring you and 
your loved ones that are 
periodically published as 
personal and family 
biographies. Just make sure you 
point them away from shiny 
objects since it throws off their 
depth sensor and creates wonky 
images and videos. 

BIOGRAPHI-CAMS

If you own two/more 
connected/smart anythings, 
its probably smart (pun 
intended) to look into which 
ecosystem(s) your devices 
can connect to, for 
communicating with one 
another. For instance, most 
HomeBridge indoor cameras 
can auto tune your Netflix 
feed based on your mood 
and auto route your Tesla self 
driving car based on your 
morning routine. 

HOMEBRIDGE/ANDROID HOME/
ECHO DWELL

Depth sensing Biographi-cams are 
also capable of creating your 
(computer generated) likeness and 
short voice samples after tracking 
you for a couple of weeks. Its only 
available to you by default (for 
obvious security reasons) and 
compatible cribs can project it and 
play your voice to soothe your infant 
and you can use it in role playing 
games. You can also choose to share 
it with your family and close friends. 
In this case, your likeness will show 
up periodically for them 
automatically when appropriate or 
on demand. This stuff is still pretty 
expensive and new so we 
recommend waiting to let the tech 
mature a bit. 

ENCHANTED PRESENCE

A
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D

E

F

10

B



“Were you up till late again, Liam?”, Dana asked me a third time, 
this time wondering why I was not paying attention. On the 
contrary attention was what was keeping me from replying. I was 
trying to be super observant of the mannerisms my girlfriend, 
Dana, was exhibiting due to worry and concern. Dana threw a 
coffee stained paper napkin on my face and exclaimed, “you 
better start confessing, whats up, Liam. You have been acting 
weird all week.” I had to smile my way back into the conversation, 
“well, its part of this project I am doing, but let me give you a small 
gift first.” I handed the postcard to her and added, “weirdly its 
more fascinating than I expected, I have started to feel a sense of 
responsibility now.” 

This was one week into my experiment 
with being a Humanizr dataset creator. 
It was for my article for this featured 
section. Since emotion tracking and 
prediction algorithms surfaced a few 
years ago, and the rising popularity of 
the (editor’s note: ugh) quantified 
wellness, the demand for subjective 
datasets has gone through the roof. 
Now everyone’s a Humanizr of some 
sort, labelling their interactions with 
their kids, grandparents, partners, and 
even dogs. Even old uncle Jeff was 
roaming around with a HumanizrCam 
on his prescription glasses, cataloguing 
whatever is happening in his store. My 
dataset choice might annoy Dana, once 
she finds out. I was asked to prepare a 
dataset to identify if someone truly 
cares for you. It is  strange and 
somewhat amusing how machines 
have suddenly become popular for 
legitimising human instincts. Can 
machines smell instincts? Can I even 
teach them how to smell? 

Once ver ified, Humanizr 
promised to ‘appropriately anonymise’ 
all the gathered data, unless you had 
consented to share your identity. It was 
no surprise that Humanizr was 
becoming so popular, it of course paid 
quite well, and you got to keep the 
camera. However, a side effect of their 
popularity is the recent dearth of good 
quality free and open datasets. 
Universities are the only sources of free 
and open datasets and with continuous 
cuts in funding, machine learning 
research is slowly becoming a closed 
and privately run affair. 

CONFESSIONAL

MY WEEK AS A 
HUMANIZR DATASET 
CREATOR — LIAM CARTER
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I got an autonomous wearable camera 
for documenting my interactions with 
Dana. The camera automatically 
captured my interactions with her and 
at the end of the day, I had to label them 
on my phone. It felt wrong on so many 
levels but I trusted her to understand. 
By the end of the week, I have found 
myself uncomfortably and habitually 
fixated on Dana’s mannerisms (and she 
hates me for it). 

The guidelines tell you that its best 
if the ‘subject’ is unaware of the 
documentation for a ‘cleaner’ dataset. 
But I would be very surprised if the 
‘subject’ does not suspect they are 
being captured. Dana was very sure 
that something weird was going on. I 
wonder if the suspicion contaminates 
the data or makes it more authentic? 
Once I captured a moment where Dana 
painstakingly re-united one of my socks 
with its pair, and sat there wondering 
why I never noticed it before. By the end 
of the one week I am feeling conflicted. 
Humanizr made me more aware of my 
partner but left me troubled about 
labelling and categorising each 
interaction. The human condition for a 
machine seems to be neatly and 
discreetly classifiable. But at the end of 
the week, I am left struggling to classify 
‘hitting your partner with a coffee 
stained paper napkin’, in any of those 
categories. 
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A handmade and personal version of the 
same data, inspired by Dear Data by 

Giorgia Lupi and Stefanie Posavec



Who owns your face now?

COUNTERPOINT
Our faces get captured, scanned, and indexed, tens or 
even hundreds of times and saved in different 
databases, everyday. An article with the same title in 
The Atlantic reported about the extensive and implicit 
use of facial recognition by police and law enforcement 
agencies ten years ago. It warned us that “people might 
not want to think about or talk about it, but we’re going 
toward a state of constant surveillance.” That state is 
pretty much here, and its not just law enforcement 
agencies that have access to your face. While watching 
Youtube or Netflix, your TV/Phone or an indoor cam is 
tracking your face and registering your emotional 
response. This data helps Google or Apple figure out 
exactly what makes killer content. If enough people do 
it multiple times, a note might appear on a scriptwriter’s 
screen, prompting them to write certain kinds of 
interactions in the story. Its not just about killer content 
though; when unlocking your phone with your face, 
your facial expression (along with other details like 
your age, gender, probable profession, and sexual 
orientation) is correlated with what you end up doing 

on your phone. This gives advertising platforms like 
Google, Facebook, Apple, and Amazon, valuable 
information about identifying which ad to show and 
personalising its content and feel. If you are a Humanizr 
dataset creator, your know you voluntarily added your 
face to multiple training datasets. These are just some of 
the many ways in which your face shapes everyday 
experiences for you (and often for others). Needless to 
say, your face is incredibly valuable, almost a form of 
currency. Only its not just you who owns it. 

ADVERTISERS
CONTENT PLATFORMS

DESIRABILITY

DATASET OWNERS
AD PLATFORMS
PROFITABILITY

YOUR 
FACE

GOVERNMENT
SECURITY

PERSONALISED 
CONTENT
VIRTUAL TRAVEL
QUANTIFIED 
WELLNESS

KAMGRID FEED

PREDICTIVE 
CRIME 

NOTIFICATIONS

AIRPORT 
ADVERTISEMENTS

ENTITIES AND SERVICES SHARING 
YOUR FACE
PRIMARY INTENT

Needless to say, your 
face is incredibly 
valuable, almost 
a form of currency. 
Only its not just you 
who owns it. 
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Adrienne LaFrance. 2017. Who Owns Your Face? The Atlantic. link: https://
www.theatlantic.com/technology/archive/2017/03/who-owns-your-face/
520731/.

1

1



        

       

 
           

  

KAMGRID
TECH IN FOCUS

       

        

        

           
         

          

           
         

Image credits: user - nolifebeforecoffee (link - https://flic.kr/p/c1UTf)
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— VOSS BERG

Oslo, the first city to fully network and smartify CCTV 
cameras in all public spaces and public transport, 
opened up a filtered version of its networked CCTV and 
Drone camera feeds in 2021. The service, maintained 
and run by an independent entity called KamGrid, 
integrated with all major cable and internet providers, 
and began offering this service as a paid utility in 2022. 
By 2024, KamGrid had expanded to 25 cities in Norway 
and entered into strategic sharing partnerships with 40 
cities in other Nordic nations and Germany. KamGrid 
enables users to browse CCTV feeds from within a 3KM 
radius (of either their phones or their home) with a 10s 
delay, get predictive crime notifications, and download 
auto tagged and 'interesting' video captures from 
across a city's KamGrid from the last 5 days. While 
machine learning processing times are being cited as 
the reason behind the 10s delay, some sources suggest 

that it may be due to the city wanting to pre-emptively 
censure or block 'unwanted' or 'inappropriate' content 
from being broadcast on the grid. KamGrid CEO Knut 
Jansen rejects such claims and maintains that the 
service has enabled its partner cities to improve the 
robustness and reliability of their CCTV networks by 
creating additional funds for upgrades and repairs. 
“It represents a new form of crowdfunding and 
transparency for city infrastructure. By making 
the data available and open, we hope to make 
the city safer and reduce citizen’s fear of 
surveillance. If you have done nothing wrong, 
the KamGrid feed is almost a form of 
entertainment or even meditation.” We 
recommend checking to see if people or 
machines decide the norms for ‘nothing wrong’ 
in your city.
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How to plan a Flex session

Option 1
1–Day
Workshop

Option 2
2–Day
Workshop

Option 3 
Lengthy
Project



Using this Flexbook / p.1
Frilux for Librarians / p.3
The Frilux Approach / p.5
Issues / p.7
The SMA=RT Model / p.9
Space / p.11
Materials / p.13
Actions / p.15
Problem / p.16
Ecosystem / p.18
Design Ethnography / p.20
Affinity Mapping / p.22
Personas / p.24
Sketching / p.26
Brainstorming  / p.28
Storyboarding / p.30
Teams, Roles and Competencies / p.38
Planning / p.39
SMA=RT Metrics / p.40
Worksheet / p.41
Field Guide / p.42

Order of concepts





Using this Flexbook

It’s semi-structured

It’s modular

It’s adaptable

It’s diverse





Frilux for Librarians

Frilux is a design approach for librarians to enhance 

services in their own context. We don’t expect 

librarians to be designers as they only need to be 

in a UX state of mind. By applying Frilux approach 

in any kind of library setting, librarians can deliver 

knowledge, which has wider impact on culture. 

Frilux aims to deliver value to Libraries by making 

UX an important tool to solve problems.





The Frilux Approach

It’s open

It’s participative

It’s iterative

It’s adaptable





Issues: Describe issues at your 
library and prioritize them





The SMA=RT Model

Frilux is a SMA=RT way to:
1. Create an open Space.
2. Provide variable Materials.
3. Perform participative Actions.
4. Initiate Reflexive thinking.
5. Sustain flexible Transformation.

SMA=RT



Element 1: Rediscover Space.



Space: Create an open space for 
free movement with access to 
personal and shared surfaces?



Element 2: Redefine Materials.



Materials: Provide access to a 
variety of materials for use as 
catalysts during exploration?



Element 3: Introduce Actions.



Actions: Encourage active 
collaboration and participation 
within and across groups?



Collage

Problem Vision



Problem

Inspire Imagine

Identify



Map your understanding of the 
problem area before discussing it 
with the team.



Ecosystem: Map your 
understanding of the problems 
collectively with your team

PROBLEM
AREA



Write down some things about 
the user you’d like to find out

Write down some things you 
think that you most definitely 
know about the user



Design Ethnography

Perspectives

People Possibilities

Methods

Checklist

A
E
I

O
U



Head to a board/wall! Pick up 
some post-its and felt pens. Jot, 
sort and map data.

Where else do you think 
you could use this mapping 
technique?



Affinity Mapping

Jot Sort Map



Build User Personas based on 
your research findings



Personas

Understand
And
Empathize

Describe
Users

Define
who they are

Prioritize

Facts,
Not Assumptions

Who are we designing for?



Sketch your teammates



Sketching

Speak with sketches



How to How NOT to

Note down some problem areas 
and opportunities



Brainstorming

is not group 
thinking

Think Discuss Prioritize

is not group 
talking



Sketch the story of your product 
and service in action.



Storyboarding

When  +   Where +   How

does it happen?

Sketch it



Teams, roles and competencies



Findings Assumptions

Worksheet



Field Guide
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Frambook
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RAM



Consider how likely you think 
each of these instances are? 
Why?

Mark instances you would like to 
discuss/detail further.

Write down any thoughts these 
instances trigger.



Instance Database

Platform Partnership

Place



Library as a Platform

Digit-all

Self Publishing



Layers of relationships

Distri-bib

Bib-OER



Copyright and Business Models for Open Access

Open Access Remix

Social and Economic Resilience



Counter-‘Big Five’

Countering Bit-Rot

Lifelong Learning



Digital-Physical Special Collections

Cultural Collections

Multifaceted archives



Searchless access

Museums of knowledge



Crowd sourcing

Crowdfunding

Library as a Partnership



Collaborative Services

Incubators and Residencies

Open Data Partnerships



Research to practice and back

Knowledge and Technology Labs

Research Data Management



Breaking Silos



Cross Collaborative Creative Spaces

A library of experiences

Library as a Place



Pop-up library

Supporting Mental Longevity

Adaptability



Third Places

Knowledge Production and Exchange

Digital Cultural Heritage



Robotics and automation

Digital infrastructure

Information Services



Digestible Critical Information

Library Outposts





Select/Write instance(s)

Translate it to concrete products, 
services, working groups, 
organisations, and businesses.  

Identify the “consequences of 
consequences”. 

Use your understanding of people 
as a guide.



Futures Wheel  
Identify, consider, and map 
consequences.

INSTANCE

PRIMARY 
CONSEQUENCES

SECONDARY 
CONSEQUENCES

qq

Be concrete.



Instance

Primary



Secondary



RAM


