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Preface

This volume presents the proceedings of COOP 2016, the 12th International Confer-
ence on the Design of Cooperative Systems. COOP 2016 has marked an important
milestone for the European community of researchers who embrace the idea that
the design of cooperative systems requires a deep and contextualised understanding
of collective activities, involving both artefacts and social practices. While moving
to Italy, COOP 2016 opened up to the topic of collaborative design, with a special
emphasis on “Making Together”. This widening interest from research to design is
evident in this volume.

The book is articulated in three main sessions. The papers were selected from
40 submissions following a process of blind review. They cover various and
interconnected themes: grounding reflections in CSCW, research in the workplace,
studies of collaborative working practices and analysis of formal and informal care
relationships. The emphasis towards design increases towards the end of the book
with studies on collaboration in design and design as reflective practice. The focus
on design becomes central in the Interactive Experiences section.

The programme was supplemented by four thought-provoking workshops organ-
ised by leading experts in their fields and a symposium. The first workshop
“Contextual Collaboration Where Automation and People Meet” investigated the
emerging challenges of collaboration with autonomous systems and in automated
environments. The second workshop “Infrastructuring Collaboration” addressed the
issue of how to support collaboration in design. The third workshop “Exploring
Data-Work in Healthcare: Making Sense of Data Across Boundaries” discussed how
to increase the reuse of data for clinical, governance and research purposes. The
fourth workshop “Making Laboratories” focused on the topic of “Workshopology”,
engaging experts from different fields of research and practice – from academia to
fablabs – in the co-creation of guidelines for workshops and physical prototypes of
educational activities. Finally, the symposium was titled “Challenges and Experi-
ences in Designing for an Ageing Society. Reflecting on Concepts of Age(ing) and
Communication Practices”: it addressed issues of design for an ageing population
in two parallel tracks that reflected on images of age and ageing from a meta-
perspective and focused on communication practices in UCD and PD projects.
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vi Preface

COOP 2016 was possible thanks to the help and enthusiasm of many people
whom we would like to briefly acknowledge: all the authors who submitted high-
quality papers, the participants to the workshops and the doctoral colloquium, the
artists who submitted their interactive exhibitions, the members of the conference
and programme committees, the student volunteers who provided support to the
event and the sponsors.

Trento, Italy Antonella De Angeli
Siena, Italy Patrizia Marti
Limerick, Ireland Liam Bannon
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Chapter 1
Six Issues in Which IS and CSCW Research
Communities Differ

Arto Lanamäki and Karin Väyrynen

Abstract Computer-Supported Collaborative Work (CSCW) has become increas-
ingly positioned as a subfield of human-computer interaction (HCI). Earlier,
CSCW has had a closer connection to the Information Systems (IS) field, but this
relationship has seemed to become more distant. In this paper we reflect on the
distinct characteristics of the research communities of CSCW and IS. We identify
similarities, but also stark differences between the two. The six identified issues of
difference are the roles of theory, context, methodology, organizational layer, socio-
technicality, and power-alignment. Our contribution is in making these differences
visible. We hope this paper will promote diplomacy and understanding between
these research communities, so that scholars may consider cross-disciplinary IS-
CSCW publication strategies.

1.1 Introduction

In its 30 years of history, Computer Supported Cooperative Work (CSCW) has been
positioned in several different ways. First, it has been viewed as a unique, self-
standing research community. Greif [1], who coined the CSCW moniker in mid-
1980s, provided a vision for CSCW as “distinct from any of the fields on which it
draws” (p. 9). Twenty-five years later, Schmidt and Bannon [2] assessed that CSCW
had indeed become “an established field of research” (p. 345).

Another way of positioning has been the paradigmatic view. Here, CSCW is
neither a discipline nor a field. Instead, CSCW is seen as tentacles spread in
several existing fields simultaneously. In 1991, Hughes, Randall, and Shapiro [3]
envisioned how “CSCW can be placed on the boundaries of computer science,
sociology, organisational and management studies, perhaps even anthropology;
not to mention older HCI concerns which already place it on the boundaries of
psychology, linguistics and ergonomics” (p. 310). Similar view was held by Grudin
in 1994 [4] (p. 25).
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4 A. Lanamäki and K. Väyrynen

The third position is to label CSCW as a subfield to human-computer interaction
(HCI). This interpretation has seemed to become a dominant view during the last
15 years [5–7]. For instance, Rogers [8] has stated that HCI is now “generally
accepted as the umbrella term” for various subfields, including CSCW (p. 2).

In this essay, we argue that CSCW and Information Systems (IS) have had a
close relationship, but somehow the mutual comradeship has withered. Between
these two communities, we identify common history and mutual interests. Our
core message is that six differences separate these communities. However, once the
differences are acknowledged, these can be bridged. We encourage agility between
the communities, to make use of each other’s findings, with researchers traveling
back and forth.

This article is structured as follows. Section 1.2 presents methodological notes,
in which we discuss the approach we took in this article. In Sect. 1.3 we discuss the
common ground between the two. Subsequently, we elaborate on the six differences
we have identified. We discuss the implications in Sect. 1.5, and finally conclude
the article in Sect. 1.6.

1.2 Methodological Notes

This essay was initiated from our personal interest in trying to understand the
European CSCW community in more depth. Both of us authors come from an
Information Systems background. While we have read some CSCW studies, we had
never participated in any CSCW forums. As we participated in the EUSSET CSCW
Summer School in August 2015 in Como, Italy, we saw that as an opportunity
to increase our own understanding of the positioning between the IS and CSCW
communities. The foundation of this essay is the coursework that each of the
summer school participants had to write. In this exercise, both of us authors chose
to reflect on the differences we noticed between IS and CSCW based on the glimpse
into the European CSCW field that we gained during the summer school.

Eventually, we realized this is a possibility to be develop a more carefully
examined analysis of the two research communities. We started elaborating on
our coursework and reviewed much literature. We figured out that if we write a
publication out of this, others can read it. That way, this would not remain as our
proprietary learning exercise. The present paper is a result of this process.

We acknowledge that our comparative discussion between the two research
communities has required some stereotyping. Both of these research communities
are quite large, have a long history, and have their internal tensions of what
constitutes proper research and what does not. Our depictions of both of these
communities thus reflect a version of them. Not everyone will agree with these
versions we have offered. However, we think and hope that these characterizations
will help both camps to understand the other’s point of view. Additionally, we hope
that our analysis will facilitate a fruitful discussion in and between both camps.
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1.3 The Common Ground Between CSCW and IS

CSCW and IS had a close comradeship before the turn of the millennium. In this
section we prove examples to demonstrate how several prominent researchers had a
strong foothold in both camps. For example, Liam Bannon published his “CSCW:
An Initial Exploration” article in the Scandinavian Journal of Information Systems
in 1992 [9]. In that same year, Wanda Orlikowski won the best paper award at the
CSCW conference with her paper Learning from Notes [10]. She later published
that paper in The Information Society journal [11]. Star and Ruhleder published
the initial version of “Steps Towards an Ecology of Infrastructure” in the CSCW
conference [12]. Two years later in 1996, an improved version of that paper got
published in Information Systems Research [13]. In early 1990s, Kalle Lyytinen was
writing about CSCW topics in journals such as Computer Supported Collaborative
Work [14] and in Accounting, Management and Information Technologies (now
Information and Organization) [15]. Another prominent dual-contributing scholar
was Rob Kling [16, 17]. Similarly in 1993, Heinz Klein – an influential IS scholar
[18] – coauthored an article for the CSCW journal [19].

We could provide numerous other examples, but we think our point is made
clear. IS and CSCW had close unity back then, and for good reasons. Both IS and
CSCW emphasize the use of computer applications. In contrast to computer science,
both share an interest on the social aspects related to technology. For instance,
communication, cooperation, and coordination are mutually relevant keywords.
However, there are areas in which IS and CSCW clearly differ. CSCW focuses,
among other topics, on the integrity of work situations, mediation between tools, the
worker, and the object of the work. IS has developed to focus on the macro level, on
the organizational level, with less consideration for actual work processes, whereas
CSCW specifically focuses on the moment-by-moment work processes [20].

One central uniting notion is practice. Many CSCW scholars consider ‘practice’
as a central concept in CSCW research [21, 22], and the CSCW journal nowadays
wears the tagline “The Journal of Collaborative Computing and Work Practices”.
Similarly in IS, practice approaches have a long history and a strong position [23–
26].

We have observed that several institutional developments have made these com-
munities more distant from each other. For example, the ACM CSCW conference
was rebranded as “CSCW and Social Computing” [27]. As a consequence, the
conference attendance has grown tremendously, while at the same time it has
assimilated a similar profile as many HCI conferences. Meanwhile in IS, from 2007
onwards the field has featured a shared journal publication standard of “basket of
eight” e.g. [28]. Eight elite journals have become central in tenure and promotion
decisions in the IS field [29]. As a consequence, there are now less incentives for
IS researchers to publish outside these eight journals. As an additional example of
this division, Group Support Systems (GSS) researchers had close ties with CSCW
in the 1980s, but divergent views caused a chasm in early 1990s [30]. GSS later
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transformed into an IS orientation called Collaboration Engineering [31]. In sum,
many contributing factors have caused separation between IS and CSCW.

We will next discuss six areas of difference between IS and CSCW in more detail.

1.4 The Six Areas of Difference

In this section, we will present the six areas of difference between IS and CSCW
research. These differences root in our observations during the EUSSET summer
school, and in our reflections afterwards. We outline these differences with help of
supporting literature from IS and CSCW.

1.4.1 Theory

The role of theory is a major difference between the two communities. IS is very
theory-obsessed, and has been characterized to have a “theory fetish” [32]. The
top journals in IS devote much space for conceptualizations of theory [33, 34]. For
example, in a central IS design science article, Gregor and Jones [35] call for a
“more rigorous” approach to design, aiming towards “cumulative design theory : : :

raising our discipline above the craft-level” (p. 331).
To us it seems that CSCW is perfectly happy with the craft-level, and is not

concerned with high abstractions, and boxes and arrows. CSCW researchers are
committed to the particular level instead of the abstract. Meanwhile, Seddon and
Scheepers [36] outline how IS research “actually has very little interest in the
samples studied, per se”, but in “lessons that are applicable in other settings” (p. 6).

While IS has been questioned for its obsession with theory [32, 37], some
commentators have seen CSCW as under-committed to theory [38]. Yet, as the 2004
CSCW theory panel [38] outlined, assessments of over/under-commitment depend
on what is counted as theory. In addition, it also depends whether we are satisfied
that theory works as a tool in a particular study, or if we also wish to work towards
a cumulative theory that has been tested and had predictive power. The famous Kurt
Lewin quote “nothing so practical as a good theory” is often quoted in these kinds of
discourses, though the truth value of this anecdotal one-liner largely relies on what
we mean with “practical”, “good”, and “theory” [39].

CSCW clearly puts more emphasis on descriptive accounts of how practice looks
like in a specific context, without much attempt to generalize. In the information
systems field there are numerous papers that are concerned with the nature of
theory in IS (e.g., [33, 35]) and the development of theory in IS (e.g., [40, 41]).
Meanwhile, the CSCW field has theoretical concepts that are applied in research.
For instance, Blomberg and Karasti [42] conducted a literature review of 25 years
of ethnography in CSCW. They identified the concepts of situated action, situated
awareness, articulation work, invisible work, and so on.
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One of the more widely used theories in CSCW is the activity theory [43,
44]. Activity theory is a descriptive framework, or a sensitizing lens, instead of
a causal model. This theory helps consider the entire work and activity system
beyond individual users. To us it seems that the key theoretical difference between
IS and CSCW is the ideal of causality. This is strongly present in IS in statistical and
theoretical causal models. In turn, Christensen and Bertelsen [45] recently argued
that the CSCW view of causation concerns manipulation as accomplished in work
practices. For instance in chemotherapy, manipulation of causal relationships occurs
“between drugs and cancer cells in an effort to destroy the latter” (p. 168).

IS is fascinated with theorizing theory, for example through propositions of
taxonomies [33, 46]. In the words of Kincheloe and Tobin [47], IS has adopted a
somewhat “crypto-positivist” ethos, signaling the values of positivism in the post-
positivist era. However, critique towards theory-obsession and lack of practical
relevance has emerged in IS [37, 48]. Iivari [49] states that “the dominant research
philosophy has been to develop cumulative, theory-based research to be able to
make prescriptions. It seems that this ‘theory-with-practical-implications’ research
strategy has seriously failed to produce results that are of real interest in practice.”
(p. 40)

One difference between CSCW and IS seems to be the role the existing body of
knowledge and the type of contribution sought in the different disciplines. In IS one
has to show the contribution by first arguing what the existing body of knowledge
is (so, what is known so far about this), and how one’s own research extends,
confirms, and/or disputes previous findings. This requires one to be familiar with
what has been done before, and implicitly assumes that what has been found before
is also relevant and applicable to what one wants to study in a maybe different
context (as studying the same thing in the same context is not seen to give new
insights). Then, in order to show that one actually has made a contribution, the
findings of one’s own study have to be critically analyzed in the light of previous
research, and it has to be clearly indicated how ones findings differ from or build
on previous research and theory. New research has to be novel, and novelty can be
shown towards the existing body of knowledge. In CSCW, however, the building
on existing theory and findings seem to play a smaller role. Already in 1995,
Plowman et al. [50] discussed “the tension between providing explanatory accounts
and usable design recommendations” in workplace studies in the CSCW field.
They discussed how many of the CSCW studies they reviewed did not offer clear
design recommendations, thus not translating the descriptions of field studies into
something that designers of IT systems could make use of.

1.4.2 Context

Related to the discussion of theory, we arrive to the topic of context. As mentioned
in Sect. 1.2, IS research is seen to levitate in abstractions that are detached from any
practical relevance. In European CSCW, the focus of interest seems to be on work
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practices mostly in a very local context, on the micro-context, on body language,
interaction order and the coordination of action. In IS research, the context often is
somewhere in the background, not receiving much attention.

When reviewing previous research, we found support for this impression both
in IS and CSCW research. In a recent IS paper by Davison and Martinsons [51],
the authors problematize how IS research often falsely implies universalism, relies
on convenient samples, or ignores indigenous constructs. As a solution, they call
to pay more attention to the context at hand. On the other hand, Monteiro et al.
[52] argue that CSCW is too focused on “localist studies” which are restricted to
particular settings and timeframes. There are also several studies in the IS field
where the context plays a strong role in the analysis of the results and development
of implications. For example, work by Schultze [53] and Alvarez [54], provide
thick descriptions of the study context. However, admittedly these are the exception,
not the rule. The majority of IS research is rather detached, and prefers to employ
survey research designs and large samples [55]. As such, the focus or non-focus on
context is also strongly related to the prevalent research methods in the two research
fields, where certain types of research methodologies on purpose abstract the context
away (e.g., quantitative research), and other types of research methods put specific
emphasis on the context (e.g., ethnography). We will discuss these research methods
in more detail next.

1.4.3 Methodology

A clear difference between IS and CSCW research are the research methods
employed. Many of the CSCW classics adopt ethnographic fieldwork as the pre-
ferred method [42]. The researchers are interested in how things actually work in the
real world. In other words, the study concerns actual practices. In Information Sys-
tems there are fieldworkers as well, but they are in the minority. The IS mainstream –
particularly in North America – is oriented towards quantitative variables-centric
research that is based on survey responses. Ethnographic fieldwork can provide a
deeper floor-level moment-by-moment insight of the role of technology in actual
use settings.

This impression is supported when studying the CSCW and IS literature. Chen
and Hirschheim [56] conducted a methodological examination of information
systems research from 1991 to 2001. They studied eight major IS outlets and dis-
tinguished between positivist and interpretive research paradigms. They classified
those studies as interpretive articles that do not involve any positivist indicators, no
deterministic perspectives imposed by the researchers), where participants’ perspec-
tives are the primary sources of understanding and investigating the phenomena,
and where the phenomena are examined with respect to cultural and contextual
circumstances. Therefore, we see that interpretive studies in IS research are very
close to the research methods preferred by CSCW research. In their analysis of IS
outlets, Chen and Hirschheim [56] found that US outlets are dominated by positivist,
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quantitative studies (58 % positivist vs. 7 % interpretive), whereas the difference in
Europe is less striking (23 % positivist vs. 12 % interpretive). Later, Palvia et al. [55]
conducted a meta-review of around 2400 papers published in 8 major IS journals
between 2004 and 2013. They found that 72.3 % of the studies were positivist,
and only 21.7 % were interpretive. Survey research was the dominating research
methodology in IS research between 2004 and 2013.

In turn, Jacovi et al. [6] conducted a citation graph analysis of all papers
published at the CSCW conference between 1986 and 2004. They wanted to find out
which were the main topics or trends at the CSCW conference, and identified eight
main clusters, each of which contained 5–83 papers. One of these smaller clusters
(five papers) is “management of computing and information systems”. On the other
hand, the two biggest clusters, “theory and methods ethnography, user studies” (83
papers) and “computer science papers” (82 papers) represent the majority of CSCW
papers.

In an interview Liam Bannon gave recently for the Italian Tecnoscienza journal
[57], he commented on the “ecological validity” that is strong in ethnographic
field studies. He argued for the importance to study “the world of work in which
these systems are used” (p. 138). In his view, participatory design has become a
somewhat devalued concept, seen as just people “participating in our surveys” (p.
143). Instead, Bannon called for an emphasis on the “very issue of participation:
what do we mean by it, what are we participating in, and under what conditions?”
(p. 146).

Generally, IS prefers a broader view and uses a lot of survey studies. Meanwhile,
CSCW is adopting a deeper analytic interest in which surveys do not fit.

1.4.4 Organizational Layer

As mentioned in Sect. 1.3 when discussing the historical roots of IS and CSCW,
one major difference between CSCW and IS research concerns the organizational
layer that is studied. CSCW seems to focus on workers and work groups on the
“end user” level. IS has been traditionally concerned with Management Information
Systems, engaged with Chief Information Officers (CIOs) and Chief Executive
Officers (CEOs), and is detached from the factory floor activities.

However, Neale et al. [58] point out that “the individual, group (team), organiza-
tion, and industry are common levels of analysis for CSCW systems”. One example
for CSCWs interests in organization-level issues is Pipek and Wulf’s [59] paper on
Infrastructuring, where they look at organizational IT as work infrastructure and
describe the challenges of designing within and for this type of infrastructure.

When talking about the organizational layer and focusing on different layers, it
also implies looking at interdependencies from different perspectives. Both CSCW
and IS look at interdependences. CSCW looks at interdependence of work (Schmidt
and Bannon [60], p. 13): “at the core of this conception of cooperative work is
the notion of interdependence in work”. CSCW also focuses on interdependence
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between single persons when doing the work, some examples being the application
of conversion and interaction analysis, studying gestures and body configurations
(e.g., [61]). This perspective was applied by, for example, by the CSCW senior
scholar Ina Wagner. Analysis on this level is rather uncommon in IS research.
On the other hand, also IS research look at interdependencies, but with a stronger
focus on interdependencies between different organizations and departments: how
do departments cooperate and how does an IT system support that (e.g., [62]), and
how do different companies cooperate (and how do IT systems support that) (e.g.,
[63]).

Of course the difference between IS and CSCW research is not black and white.
Some of the IS research also focuses on interdependence between different groups
of workers (e.g., [64]), whereas we can also find examples of CSCW studies
of cooperation and interdependence between different organizations. One such
example is Pipek’s [65–67] studies of a crisis management system prototype, which
was built to help coordination in situations of crisis between different governmental
organizations (e.g., firemen, police, hospital, etc.). Fitzpatrick and Ellingsen [68]
argue that in the past 25 years of CSCW in healthcare, the majority design
prototypes focused on smaller-scale interactions, which is problematic because also
Western European healthcare-systems are moving towards large-scale integrated
systems.

1.4.5 Socio-technicality

Even though both IS and CSCW research have a common interest in social aspects
related to technology [20], there still exist differences in how both communities
approach the issue. In the CSCW community, IS research is confronted with the
critique that IS researchers tend to be oriented towards technological determinist
thinking. In other words, that IS seems to assume that IT artifacts have certain
consequences, and the role of users is just to “accept” technology. We somewhat
agree that this tends to be the underlying assumption in much of the technology
acceptance studies [69, 70]. CSCW research, on the other hand, is seen to emphasize
that the user will use local rationality when using IT. The user will appropriate the
IT artifact in a way that the artifact fits the actual practices of the user, or disregard
the technology when it does not support local practices. When trying to pinpoint
the difference between IS and CSCW concerning socio-technicality, which is rather
difficult, we came to the conclusion that the main difference seems to be the way
IS and CSCW look at the relationship between IT (systems) and humans. Here,
we make a broad generalization of “what is seen as the problem” in each of these
camps.

In CSCW, the attitude seems to be that the problem is in the technology, and
therefore technology has to be developed in a way that supports the current work
practices of real-life people. In IS, in contrast, a large stream of research seems
to have the general attitude that the problem are the people who use IT systems,
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and therefore we have to find out how to make people adapt to the IT. This point
of view is also known in CSCW research. Ackerman [71] argues that this view of
humans having to adapt themselves efficiently and effectively to the machine can
be seen as new-Taylorism. A prime example for this view in the IS community is
the technology acceptance model (TAM) [69]. TAM proposes that a technology’s
perceived usefulness and perceived ease of use positively affect attitude towards
using the technology, which positively affects behavioral intention to use the
technology, which in turn affects actual system use. In this line of research, the
focus is on what things affect a person’s behavior in an IT use setting. In addition,
packaged software applications require the user to adapt to the system, as Strong
and Volkoff [72] pointed out: “Packaged software applications such as enterprise
systems are designed to support generic rather than specific requirements, and hence
are likely to be an imperfect fit in any particular instance.” However, also within the
IS field there has been critique towards predictive models, particularly towards TAM
(e.g., [73, 74]).

Ackerman [71] discusses the gap between social requirements and technical
feasibility. He argues that much of CSCW research argued that one problem is that
system designers do not sufficiently understand the social world. This is then taken
as a reason for the fact that IT systems are not supporting real work efficiently.
Cabitza and Simone [75] discuss computational coordination mechanisms and
discuss the need for control the system keeps about how work is coordinated, versus
the flexibility the system can give to the users in making adaptations of the system
to their own needs, to create deviations from how the system designer originally
intended the system to be used. They introduce seven levels of flexibility and argue
that most systems combine several levels of flexibility in different parts of the
system. Also Cabitza and Simone’s [75] paper concerns this struggle between the
user following exactly the work process the system has outlined, versus the system
being adaptable to different users and different situations of use.

In summary, it seems that whereas IS has a focus on “processes will follow IT”,
CSCW puts more emphasis on “IT need to adapt to social practices”.

1.4.6 Power-Alignment

Those aspects of computer science that are concerned with designing systems for users
have also an ideology of service: contributing to the capacity for creation and production
(and sometimes – in terms of funding rather often – for destruction). For HCI such a notion
is necessarily central. Sometimes that involves a more critical notion of service which is
concerned about who benefits from systems and what uses they are put to; others are content
to follow a market-led notion of utility. When systems seem to be failing, that is a problem
for either version. (Hughes et al. [3], p. 317–318)

We have observed that the European CSCW community has a strong sensitivity
to emancipatory and even contrarian discourses. Not only is CSCW research
committed to issues of collaborative work, but it is also concerned with the worker.
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We say this that much of CSCW research shares the acknowledgement that the
worker – as the end user of technological systems in organizations – is much affected
by those systems while often has little to say about the design and implications of
the systems. This has been addressed especially in the participatory design angle of
CSCW research, aiming to give users a voice in systems development projects.

In turn, IS research tends to be more conformist towards power [20]. Manage-
ment Information Systems – as the field used to be called – traditionally takes an
organization-level focus rather than that of the worker. As such, IS research tends
to adopt the management’s perspective. Competitive advantage and profit thinking
is a major feature of IS research. In turn, this is fairly absent in CSCW research.
Strategic thinking is also not present in CSCW research, while in IS research it is.
There is, for example, a whole journal dedicated to strategy among the top 8 journals
in the IS field – the Journal of Strategic Information Systems.

In Europe, IS is located in many kinds of faculties and schools (for example,
engineering, information, social sciences, etc.), while in North America it is mostly
within business schools. The institutional positioning of CSCW is trickier, as it is
a smaller and more scattered movement. CSCW seems to be a loose network of
intrinsically motivated scholars who have found unity with likeminded scholars.
This unity seems to be founded partly on what CSCW is not. It seems that a driving
force of CSCW has often been to act as an opposition to a common “enemy”. For
example, the social psychological experiment research in HCI seems to be one such
target.

In addition, it seems CSCW scholars, and particularly those oriented towards
activity theory, seem to be influenced by Marx. That is a rare source of inspiration
in North American business schools where IS departments are located.

1.5 Discussion

In this paper, we have presented six aspects in which CSCW research and IS
research differ. These six aspects are theory, context, methodology, organizational
layer, socio-technicality, and power-alignment. While the presentation of these six
issues has required some stereotyping – a necessary precondition needed in talking
about a whole research community as a single unit –, we have grounded our
arguments in examples from literature.

In this analysis, we have attempted to promote interdisciplinarity between IS and
CSCW. Regardless of interdisciplinary intent, all research communities struggle to
balance between two dynamics: how to strengthen its own identity, versus how to
interact outside of its boundaries. In the contemporary academia where researchers
are pressured to publish constantly, the first dynamic tends to get served rather than
the second [76]. For example, Barley [77] recalled how he received early-career
advice to “establish a solid stream of research that built on itself” (p. 67).

Alvesson and Sandberg [78] name this mindset as “boxed-in research”, in
which specialization in one topic, method, and/or theory, within a single research
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community, is seen to provide the best ROI, return-on-investment. In a quest to serve
a single audience with an abundance of “ROI-search” [79], research communities
tend to become self-serving and inbred. Alvesson and Sandberg [78] present several
guidelines for conducting and assessing box breaking research and present three
possible versions of box-breaking research: box changing, box jumping, and box
transcendence. We will discuss each of these versions in the light of differences
between CSCW and IS research, and what each of these strategies would mean for
a box-breaking CSCW researcher and a box-breaking IS researcher.

Box changing means that a researcher’s primary reference point is a specific box,
but that the box changer “reaches outwards for new ideas, theories or methods that
can be used to change the box in some significant way.” [78] For an IS researcher
who would want to employ in box changing making use of CSCW, for example a
focus on the specific work practices employed in the use of a specific MIS could be a
possible approach. For a CSCW researcher, box changing could mean, for example,
to write a meta-analysis of the research methods and paradigms prevalent in CSCW
and publish is in a CSCW outlet. As we pointed out in Sect. 1.4.3, this type of
studies is common in the IS field, but rather rare in the CSCW field.

Box jumping, on the other hand, means that a researcher is able to embrace
a number of different research identities, and involves some significant thematic,
methodological or theoretical variation. For a CSCW researcher, box jumping
could mean, for example, that s/he conducts a positivist comparative case study,
employing an ethnographic field study as data collection method, but trying to
compare several different of these field studies to make some generalization. For an
IS researcher it could mean to conduct an ethnographic field study on, for example,
cooperative work activities between outsourcer and service provider. As Fitzpatrick
and Ellingsen [68] argue, it would be important for CSCW to move into the direction
of large-scale systems as well.

Box transcendence means that a researcher has a commitment to more than
one box with distinct characteristics, and aims to make broader connections and
framings of phenomena, opening up new ways of seeing things and acting. One
way of achieving this in the context of IS and CSCW research could be to aim
at the intersection between the management and user perspectives, which to date
is largely missing in both IS and CSCW research. Let us take as an example a
company that produces IT systems to support collaboration. From an IS perspective,
the purpose is to deliver some added value to a customer (which in fact is the
purpose of any business), and the focus might be on how to organize and manage
the processes that enable the delivery of that added value. For CSCW, the focus in
this example would be to design the system in a way so that it would support the
collaboration practices of the workers, of those who actually use the system, in the
best possible way. This, again, can be seen as the added value to the customer (or
worker). Thus, both IS and CSCW actually look at the same thing (added value
to the customer – and this customer can be the future user of the system), but
from different perspectives. In order to be able to develop the system in a way that
maximizes both the added value the customer will gain through the system and the
profit the organization will gain with this system, it requires an understanding of
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strategic/management/organizational requirements, user requirements, and system
designer requirements. Thus, the focus of such box transcending research could be
the intersection in which the management’s strategy and requirements, and the work
practices of those who actually develop and use the systems meet.

Another approach would be to choose a research topic that is common to
both research communities. We now discuss two research themes that have strong
foothold in both communities: engaged research and information infrastructures.
These two topics are just some of the potential ones that are accepted among both
fields. With engaged research, we refer to approaches in which the researcher has a
proactive role in affecting change in a real-life context; for example, participatory
design and action research. These approaches have a long history in Scandinavian
research in IS [80, 81], as well as in CSCW [82], and is still a thriving research
stream [83, 84]. Similarly, information infrastructures is a central topic in CSCW
[85, 86] as well as in IS [87, 88]. The recent interest in infrastructuring originates
from participatory design in CSCW [89, 90], and has informed recent research in
top IS outlets [59, 91, 92]. We also note that infrastructure researchers at University
of Oslo have been able to build a successful research stream that contributes in both
communities [52, 88, 93].

Overall we feel that the differences between IS and CSCW are bigger in North
America than what they are in Europe. The European IS community is well familiar
with qualitative and interpretive research methods which take the context into
account, even though the main source of data still seems to be interviews. The
CSCW way of data collection and analysis is not as “strange” for European IS
researchers as they most likely are for quantitative-oriented US researchers in the
IS field. Our observation is also that the North American CSCW scene, particularly
when observed from the studies published in the ACM CSCW conference, is more
similar to those published in HCI venues such as the premier CHI conference.

In this paper, we have presented differences between IS and CSCW. In addition,
we have provided examples of research that bridges gaps between IS and CSCW.
We believe there is even more potential to combine “the best of both worlds”, by
building on research topics that are relevant in both research communities. Thus we
encourage researchers to engage in both the IS and CSCW communities. In that
task, we believe the identified six differences will be revelatory.

1.6 Conclusion

In this paper, we discussed similarities between IS and CSCW, but more importantly,
six areas of difference between the two. We hope that this will help researchers
in understanding the perspectives of both of these communities. The differences
should not be barriers to participation, but seen as strengths of pluralism. These are
the characteristics to be taken into account when making publication roadmaps, and
drafting individual manuscripts. In such, this is a practical contribution that supports
CSCW’s foundational ethos of interdisciplinarity [3].
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Finally, let’s take a railway station metaphor to consider the positioning between
an individual researcher and a research community. At first glance it seems that one
can either enter a station, stay in it, or leave it. We suggest a fourth option: scholarly
commuting. We encourage scholarly diplomacy and mutual informing. A win-win
situation will be reached when researchers travel back and forth, in our case between
IS and CSCW.
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Chapter 2
Computational Artifacts: Interactive
and Collaborative Computing as an Integral
Feature of Work Practice

Kjeld Schmidt and Jørgen Bansler

Abstract The key concern of CSCW research is that of understanding computing
technologies in the social context of their use, that is, as integral features of our
practices and our lives, and to think of their design and implementation under that
perspective. However, the question of the nature of that which is actually integrated
in our practices is often discussed in confusing ways, if at all. The article aims
to try to clarify the issue and in doing so revisits and reconsiders the notion of
‘computational artifact’.

2.1 Introduction

The key concern of CSCW research (and arguably of HCI too) is that of
understanding computing technologies in the social context of their use, that is,
as integral features of our practices and our lives, and to think of their design
and implementation under that perspective. As Lucy Suchman expressed it in a
programmatic article from 1993 to 1994:

Our efforts to develop a work-oriented design practice are based in the recognition that
systems development is not the creation of discrete, intrinsically meaningful objects,
but the cultural production of new forms of material practice. Our agenda [ : : : ] is to
bring developing objects out into the environments of their intended use, such that their
appropriability into those environments becomes a central criterion of adequacy for their
design. An implication of this agenda is that in place of the vision of a single technology that
subsumes all others [ : : : ], we assume the continued existence of hybrid systems composed
of heterogeneous devices. [39, p. 34]. (Cf. also [36, p. 99]).
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In fact, there has, over many years, been a wide range of attempts to
conceptualize, in Suchman’s words, the ‘appropriability’ of such ‘objects’ into
‘the environments of their intended use’ so as to facilitate their ‘artful integration’.
Noteworthy examples of such attempts are notions such as ‘artifacts in use’
[1], ‘appropriation’ of interactive artifacts [6, 49], ‘coordination mechanisms’ [27],
‘ordering systems’ [28], ‘socially embedded technologies’ [12], ‘artifact ecologies’
[2], and ‘practice-oriented’ or ‘practice-based’ computing [18, 29, 30]. However,
it seems fair to say that the large variety of proposed conceptions, and the obvious
fact that nothing even remotely akin to consensus has emerged, indicates that the
whole issue is still wide open.

Now, a strong contender in the competition to conceptualize the ‘artful integra-
tion’ of computing is the broad tradition that attempts to conceive of computing from
an ‘infrastructure’ perspective [cf., e.g. 9, 13, 14–17, 21, 24, 34, 35]. But again the
conceptions are hugely variegated if not contradictory. On one hand, Rob Kling and
others introduced and have used the term ‘infrastructure’ to denote ‘all the resources
and practices required to help people adequately carry out their work’ [15, 17]. On
the other hand, Ole Hanseth and others use the term ‘information infrastructures’
to denote large-scale ‘computer networks with associated services’ [13, p. 409],
not in the sense of ‘some kind of purified technology, but rather in a perspective
where the technology cannot be separated from social and other non-technological
elements, i.e. as an actor-network’ [14, p. 349]. And finally, Leigh Star and Karen
Ruhleder have argued that the concept of ‘infrastructure’ should not simply be
understood as a notion of large-scale technical structures but as a ‘fundamentally
relational concept’:’It becomes infrastructure in relation to organized practices’, that
is, in as much as ‘it’ from the point of view of a particular ‘organized practice’
‘sinks into the background’ and thus is treated as infrastructure [35]. In line
with this rather boundless notion of ‘infrastructure’, ‘information infrastructures’,
according to Star and Bowker, ‘provide the tools – words, categories, information
processing procedures – with which we can generate and manipulate knowledge’
[34]. While the notion of ‘infrastructure’, like the range of other notions mentioned
above, does serve to frame and focus on the issue of understanding computing
technologies in the social context of their use, the disparities in its use are a source
of immense confusion: In a given study, what is ‘the infrastructure’? A complex
of interconnected technical artifacts or the social context in which it functions
or even organizational arrangements that make it work? When talking about an
‘information infrastructure’, what is the ‘technology’ that ‘cannot be separated from
social and other non-technological elements’? Is the ‘information infrastructure’ the
underlying system of networked computers with associated software and protocols,
or is it the applications or services running on that platform, or is it the network and
services in use? Is it the artifact or the practice?

Moreover, what are the ‘heterogeneous devices’ that form the ‘hybrid systems’
of our work settings? Applications of computer technologies are surely used, often
artfully, in conjunction with a host of other kinds of artifact, from pen and paper
to tables and chairs, but does it make sense to create an abstract category of
‘heterogeneous devices’ and conceive of the motley of artifacts and materials of
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our lives as instances of such an all-encompassing category? While it certainly
makes sense to point to the heterogeneity of our settings, distinctions are surely
required.1 In short, in order to overcome our bewilderment, not to mention to be able
to compare findings from our studies, we need to be able to talk systematically about
the entities that are to be ‘appropriated’ or ‘infrastructured’ or ‘artfully integrated’
into the manifold material settings of our practices.

Now, that is not as trivial a question as one might imagine. And this is probably
one of the sources of our embarrassment. A simple question should illustrate
our problem: What is it that is an application of the technical knowledge in
computing? A ‘computer’, ‘a program’, a ‘system’? Do users actually ‘interact’
with a ‘computer’, and, if so, in which sense of ‘interaction’? With the computer
‘as a whole’, perhaps, but what would that mean? With the ‘application program’
and only now and then with ‘programs’ that are part of the operating system? With
all these ‘programs’ as a whole or also with the ‘programs’ in conjunction with
the CPU? With the ‘program’ as conceived by the developers, with the ‘program’
as compiled and installed, or with the ‘program’ as instantiated as live circuits of
running code? Or do users rather ‘interact’ with the objects of their work, whether
digitally represented or not? Consider for example an ordinary digital calendar. It
provides representations of categories such as ‘year’, ‘month’, ‘week’, ‘day’, ‘hour’,
‘day type’, ‘event’, and ‘event type’) as well as a set of operational primitives (e.g.,
‘create event’, ‘set alarm’). It may also subscribe to data from services such as
weather forecasts, national holidays, etc., just as it will exchange information such
as event invitations, contacts, maps, etc. with other application programs. So far, it
is straightforward to conceive of it as an application program with its specific data
structure (in the form of one or several interconnected files). But when working
with multiple devices (laptop, smartphone, tablet), what is displayed as one’s
calendar may be distributed data structures that are continually and automatically
synchronized via some cloud service. It is now no longer simply an identifiable
application program with its files. One will nevertheless routinely use ‘it’ as a
unitary calendar by virtue of the dependable and uniform replication of events in
their relation to the generic data structure (a set of files, reciprocally synchronized).
Now, a ‘shared’ calendar (shared by members of a project or a department) is not
merely a stable set of files replicated across multiple devices. It is rather a composite
of multiple individual calendars, partly intersecting, continually changing. And still,
while distributed over myriad devices, it is routinely used as a unitary calendar. One
is confident that what one sees in one’s calendar app is the ‘shared’ calendar. How
do we systematically conceive of this?

These issues are more than technical: they are conceptual. This paper is an
attempt to address these issues. We do not aim to develop a conceptual framework;
we merely attempt to clarify the issue. In doing so, we are in the fortunate situation
that the issue of what it is we ‘interact’ with when working with digital devices has

1Similarly, what are the artifacts that make up ‘artifact ecologies? Are they devices, or apps, or
services, or network protocols, or all of the above [2, p. 457]?
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been addressed before, 30 years ago in fact, under the label ‘computational artifact’
(or ‘interactive artifact’). This seems a good place to begin, not because what was
achieved then solves our problems, which it does not quite do, but because the issue
was raised and addressed squarely.

2.2 A Logico-Grammatical Preamble

First, however, in order to steer clear of the metaphysics of computing, let us begin
by making the conceptual observation that a bathtub is only a bathtub to a form of
life for which taking a bath is an established practice. To an ant it is just a barren
surface. Similarly, a technical artifact (a tool, a machine) is only a technical artifact
by being a complement of a practice in which it is appropriated and routinely used.
Or as Samuel Butler (1835–1902) wrote in his notebooks:

The very essence of a tool is the being an instrument for the achievement of a purpose. [ : : : ]
Therefore the word “tool”, implies also the existence of a living, intelligent being capable
of desiring the end for which the tool is used, for this is involved in the idea of a desired
end. [4, p. 19].2

An artifact such as a calculating machine may be able to perform ‘automatically’,
i.e., proceed causally (for a period of time and under certain operational conditions)
and without human intervention, but it does not make sense to say that it ‘calculates’
in and of itself. In the words of Ludwig Wittgenstein, in critical remarks aimed at
Alan Turing:

Does a calculating machine calculate? Imagine that a calculating machine had come into
existence by accident; now someone accidentally presses its knobs (or an animal walks over
it) and it calculates the product 25 � 20.

I want to say: it is essential to mathematics that its signs are also employed in mufti.
It is the use outside mathematics, and so the meaning of the signs, that makes the sign-

game into mathematics. [47, V §2].

The point is that to calculate is a normatively constituted activity; it is an activity
governed by rules of what amounts to correct procedure and correct result: it is a
practice. Wittgenstein again:

Turing’s “Machines”. These machines are humans who calculate. [48, §1096].

That is, it is we who, by manual control of tools and instruments or by the use of
more or less automatic machines, do the work. Sure, the use of automatic machinery
as part of our practices may have implications for these practices (educational,
organizational, etc.), but they are nevertheless just that: technical complements of
our practices. It only makes sense to talk about this mechanical (or causal) regularity
from the point of view and in the context of the normative regularity of our practices
in which these artifacts are integral technical complements [29, Chap. 13; 30,

2We are indebted to Bannon and Bødker for bringing Butler’s astute remarks to our attention [1].

http://dx.doi.org/10.1007/978-3-319-33464-6_13
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32, 46]. In other words, it is we who engage in normatively constituted practices, by
using rulers, compasses, and by using machines, computational artifacts included.

This should be clear enough. It is we who, in using computational (or interactive)
artifacts, do the work. In that respect they are like any other kind of technical artifact:
complements of our practices. This is not an issue here. The issue is rather that this
class of artifact, computational artifacts, has some very special characteristics that
are smothered when we, without further distinction, conflate them with other kinds
of artifact or infrastructure.

2.3 The Notion of ‘Computational Artifact’ in Suchman

The notion of ‘computational artifact’ was originally introduced by Lucy Suchman3

in 1985 in a PhD-dissertation based on empirical studies at Xerox PARC and
published as a technical report by Xerox PARC [37, pp. [iii], 1–12].4 The notion
of ‘computational artifact’ occupies an important place in the foundations of HCI,
CSCW, and related fields of computing technology research, not because it is widely
used, far from it, but because it figured prominently in the incontestably most
influential attempt to formulate a conceptual foundation for this kind of research,
namely, Lucy Suchman’s Plans and Situated Actions: The Problem of Human-
Machine Communication. She introduced and used it in her pathbreaking attempt
to give a principled and clear articulation of what was to be addressed and explored
in the research program of ‘human-machine communication’ or ‘interaction’: it was
suggested as the term for that with which humans were supposedly ‘interacting’
or ‘communicating’. By virtue of that role, and although the notion quickly all
but dropped from circulation in HCI and neighboring fields, it was a cornerstone
concept of her argument.

To understand Suchman’s notion of ‘computational artifact’ it is important to
keep in mind the context in which it was hatched. From 1979 to 1984, she was
employed as a research intern at Xerox Palo Alto Research Center (PARC) in

3The term ‘computational artifact’ is of course also used in methodological discourse in the
completely different sense of contamination of data caused by the computational procedure.
‘Artifact’ in this derived sense generally means ‘something observed in a scientific investigation or
experiment that is not naturally present but occurs as a result of the preparative or investigative
procedure’ (Oxford Dictionary of English). To make matters even more confusing, the exact
same term is also being used in recent literature on the foundations of computer science [e.g.,
45], without any reference to Suchman’s work whatsoever and in a very different sense, namely
‘the entities that computer scientists construct, the artifacts of computer science’ (ibid., §1). And
computer science is defined as what? The science of computational artifacts?
4The dissertation was later published in a revised edition [38]. The two editions differ somewhat,
most importantly in that the concluding chapter is greatly elaborated in the 1987 version. In this
version the book has become a classic in CSCW and HCI. Suchman later republished the 1987 text
with a lengthy introduction and under another title [41]. – The different editions of the book have
together received almost 10,000 citations.
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California, and upon having received her PhD degree in Social/Cultural Anthro-
pology in 1984 she became a member of PARC’s research staff, ultimately to be
appointed Principal Scientist.5 The point of this piece of biographical information is
that she was working as a researcher at Xerox PARC when and where the ultimate
conceptual development of the ‘interactive computing’ paradigm took place.

The ‘interactive computing’ paradigm was initially conceived in the early years
of the Cold War in the course of the development of the Whirlwind computer (the
key computer system for a new US air defense system, SAGE, which became oper-
ational in 1958 [23]). It received important further developments in the following
years, with the early development of Computer-Aided Design at MIT [25, 42] and
with the NLS (‘oN-Line System’) created in the 1960s at Douglas Engelbart’s
Augmentation Research Center at SRI International [11]. But the step that was
decisive for establishing the paradigm was taken at Xerox PARC in the development
in 1972–1973 of an experimental computer ‘workstation’ with a ‘graphical user
interface’, dubbed Xerox Alto [19, 43]. Based on the Alto concept, a more viable
interactive computer named Xerox Star was developed (at PARC as well as the
Xerox lab in El Segundo, California); it was introduced in 1981 [33]. That is,
Suchman started working at PARC while the development of the Star was ongoing
and finished her PhD dissertation at PARC only months after the ultimate exemplar
of the interactive computing paradigm, the Apple Macintosh, was released up the
road in Cupertino. Her dissertation was produced in the very epicenter – temporally,
spatially, institutionally, culturally, and socially – of a technological upheaval of the
first order.

The notion of ‘computational artifact’ was developed in order to be able to
subject the ‘interactive computing’ paradigm that was then taking shape to critical
examination.

Suchman was explicit about the context in which she developed the notion of
‘computational artifact’ and described it as follows:

we now have a new technology which has brought with it the idea that rather than just using
machines, we interact with them. In particular, the notion of “human-machine interaction”
pervades technical and popular discussion of computers, their design and use. Amidst
ongoing debate over specific problems in the design and use of interactive machines,
however, no question is raised regarding the bases for the idea of human-machine interaction
itself. [37, p. 3; cf. 38, p. 1].

She did not cite examples of what she was referring to but did not need to
either: she was referring to an idea that had become pervasive. The pioneers of
the emerging technological paradigm had used different words to express this idea:
‘human-computer team work’ or ‘conversation’ [25], ‘man-computer symbiosis’
[20], ‘human intellect’ ‘augmentation system’ [10], ‘man-machine communication
system’ [42], etc. The terminological variations notwithstanding, the core idea
remained the same, namely that of a symmetrical relationship between human and
machine.

5http://www.lancaster.ac.uk/fass/sociology/profiles/lucy-suchman

http://www.lancaster.ac.uk/fass/sociology/profiles/lucy-suchman
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Suchman’s point of departure was that she found the very notion of ‘interaction’
between computing devices and humans problematic, i.e., in need of clarification.
Thus, in examining the relationship between human and machine any preconceived
notion of the specific nature of that relationship (such as ‘interaction’, ‘communica-
tion’, etc.) would anticipate what was to be investigated. In other words, she could
not use a term like ‘interactive artifact’ in a critical investigation of the nature of that
‘interaction’. The term ‘computational artifact’ was accordingly presented as a key
term in formulating the research problem:

The point of departure for this research is [ : : : ] the apparent challenge that computational
artifacts pose to the longstanding distinction between the physical and the social; in the
special sense of those things that one designs, builds, and uses, on the one hand, versus
those things with which one communicates, on the other. While this distinction has been
relatively non-problematic to date, now for the first time the term interaction – in a sense
previously reserved for describing a uniquely interpersonal activity – seems appropriately
to characterize what goes on between people and certain machines as well. [37, p. 7; cf. 38,
p. 6].6

In short, Suchman introduced the notion of ‘computational artifact’ in the context
of her effort to offer a critical corrective to ‘the emergence of disciplines dedicated
to making [computational] artifacts “intelligent”’ and especially ‘a practical effort’
to subject the ‘interaction between people and machines’ to engineering [37, p. 9; cf.
38, p. 7].

Central to her concern with the notion of some symmetrical ‘interaction’ was
the then much debated idea that computational artifacts might be able to ‘explain
themselves’ and even give advice. She summarized the target idea as follows:

Researchers interested in machine intelligence attempt to make [formal representations of
plans] the basis for artifacts intended to embody intelligent behavior, including the ability
to interact with their human users. The idea that computational artifacts might interact
with their users is supported by their reactive, linguistic, and internally opaque properties.
Those properties suggest the possibility that computers might explain themselves: thereby
providing a solution to the problem of conveying the designer’s purposes to the user, and a
means of establishing the intelligence of the artifact itself. [37, p. [iii]].

To address this ‘problem of human-machine communication’ she conducted and
reported on ‘a case study of people using a machine [a photo copier] designed on
the planning model, and intended to be intelligent and interactive’ (ibid.). From
this she concluded that the ‘access of user and machine to the situation of action’ is
‘asymmetrical’ in that ‘the ordinary collaborative resources of human interaction are

6Suchman’s research problem was articulated in the same terms in 1999 in an article written in
collaboration with Jeanette Blomberg, Julian Orr, and Randy Trigg: ‘A central aim of Suchman’s
project was to suggest that the challenge of interactive interface design is actually a more subtle
and interesting one than it was assumed to be by her colleagues in the field of human-computer
interaction in the 1980s. Basically, their assumption was that computational artifacts just are
interactive, in roughly the same that way persons are, albeit with some obvious limitations [ : : : ].
However ambitious, the problem in this view was a fairly straightforward task of encoding more
and more of the cognitive abilities attributed to humans into machines in order to overcome the
latter’s existing limitations.’ [40, p. 393. – Emphasis added].
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unavailable’ to the machine [37, p. 124]. This insight was elaborated in the extended
concluding chapter in the 1987 version of the text:

Today’s machines [ : : : ] rely on a fixed array of sensory inputs, mapped to a predetermined
set of internal states and responses. The result is an asymmetry that substantially limits the
scope of interaction between people and machines.’ [38, p. 181]. ‘I have argued that there is
a profound and persisting asymmetry in interaction between people and machines, due to a
disparity in their relative access to the moment-by-moment contingencies that constitute the
conditions of situated interaction. Because of the asymmetry of user and machine, interface
design is less a project of simulating human communication than of engineering alternatives
to interaction’s situated properties. [38, p. 185].

That is, the argument offered is that computational artifacts, in spite of ‘their
reactive, linguistic, and internally opaque properties’, are cut off from ordinary
human interaction because the latter is ‘situated’, i.e., ‘essentially ad hoc’.7

Suchman’s conception of ‘computational artifact’ has obvious merits.
First, by opting for the adjectival form ‘computational’ of ‘computer’ she shifted

the emphasis from thing to behavior, from object to functionality. She thereby
did not have to resort to common but notoriously confusing terms such as ‘the
computer’, ‘the technology’, ‘the system’, ‘software’, ‘the program’, etc. For the
problem with ‘interactive computing’ is the same irrespective of whether the device
in question has the form of a permanent ‘hardware’ circuit, a temporary circuit in
the shape of ‘firmware’, an ephemeral circuit in the shape of running ‘software’,
or all of the above in conjunction, or whether the particular circuit is part of a
CPU, the operating system, or some application program running under the control
of the operating system, or whether the circuit resides as ‘embedded code’ in a
photocopier or is a transient circuit distributed over multiple devices connected by
some network.

Second, by using the term ‘artifact’ she was implicitly drawing on a century
of anthropological work. For anthropology as well as archeology, ‘artifact’ is the
standard term for objects designed, manufactured, and used by human cultures. It
suggests that what we have here is comparable to stone axes, earthen pottery, and
rattan baskets. The term ‘artifact’ was used in a similar deflationary way shortly
after, by Pelle Ehn (‘computer artifacts’ [8]) and by Donald Norman and Edwin
Hutchins (‘cognitive artifacts’ [22]).

In sum, the notion of ‘computational artifacts’ was introduced in order to address,
in a principled way, the new phenomenon of humans working with machines that
are highly reactive and malleable. It was introduced in the context of an attempt
to dispel the mythology this new form of machinery had occasioned: the notion
that we now are dealing with material objects imbued with human characteristics
(‘intelligence’, ‘language’, etc.).

7The proposition that situated action is ‘essentially ad hoc’ is deeply problematic (it leads to infinite
regress) but that is not the issue here (for a critical discussion, cf. [29, Chap. 12]).

http://dx.doi.org/10.1007/978-3-319-33464-6_12_12
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2.4 Suchman on the Nature of ‘Computational Artifacts’

According to Suchman’s pioneering analysis, computational artifacts are
characterized by having ‘reactive, linguistic, and internally opaque properties’
[37, p. [iii] and Chap. 2; 38, Chap. 2]. Let us briefly summarize what was meant by
this proposition.

The ‘reactivity’ of computational artifacts: The characterization of compu-
tational artifacts as reactive seems obvious: Electronic computers are several
magnitudes faster than any traditional machines and can react virtually instanta-
neously. However, as argued by Suchman, not all computing devices can be said
to be reactive. As she emphatically points out, the reactivity of computational
artifacts is predicated on ‘the availability of interrupt facilities whereby the user
can override and modify the operations in progress’ [37, p. 10; 38, pp. 10 f.]. By
contrast, computer devices used in batch processing modes (for the calculation
of payrolls, tax returns, or master production schedules, or for the compilation of
source code) are not reactive at all. They run their course. In stressing reactivity, that
is, Suchman explicitly excluded the large body of computer programs used in mass
data-processing from the category ‘computational artifact’. The reason is obvious.
It was the conceptual issues of the very concept of ‘interactive computing’ that were
the target.

The ‘linguistic properties’ of computational artifacts: In elaborating what she
meant by ‘linguistic properties’, Suchman stated that

the means for controlling computing machines and the behavior that results are increasingly
linguistic, rather than mechanistic. That is to say, machine operation becomes less a matter
of pushing buttons or pulling levers with some physical result, and more a matter of
specifying operations and assessing their effects through the use of a common language.
With or without machine intelligence, this fact has contributed to the tendency of designers,
in describing what goes on between people and machines, to employ terms borrowed from
the description of human interaction – dialogue, conversation, and so forth: terms that
carry a largely unarticulated collection of intuitions about properties common to human
communication and the use of computer-based machines. [37, p. 10 f.; cf. 38, p. 11].

It is a source of confusion that Suchman in the quoted passage distinguished
‘linguistic’ from ‘mechanistic’ means of control. Entering a ‘command’ (‘copy’,
say) by typing it or by choosing a menu item or a button-like field on the display
(whether or not labeled ‘Copy’) is not a linguistic act any more than pushing a
tangible button on a dish washer or pulling a lever. They are simply different ways of
activating a mechanism; in the case of computing machinery connecting an electric
circuit, ‘with some physical result’.

This indicates some deep-seated ambiguity, which is unsurprising given the
historical context and the fact that this was a pioneering and hence also tentative
effort. The ‘tendency’, to which Suchman referred, of designers ‘to employ terms
borrowed from the description of human interaction’ that ‘carry a largely unartic-
ulated collection of intuitions about properties common to human communication
and the use of computer-based machines’ was simply not easily overcome.

http://dx.doi.org/10.1007/978-3-319-33464-6_2
http://dx.doi.org/10.1007/978-3-319-33464-6_2
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Anyway, one can certainly say that computational artifacts have ‘linguistic’
(or, rather, semiotic) properties in the very limited sense that we can use them to
manipulate signs, where term ‘manipulation’ is shorthand for various transformative
operations on the physical carriers of signs: Boolean operations as well as composite
operations such as parsing, adding, subtracting, sorting, rearranging, moving,
copying, comparing, etc. such (physical carriers of) signs and collections of signs.

The ability to manipulate (physical carriers of) signs is anyway not at all specific
to or defining of computational artifacts. A mechanical typesetter, a traffic light, a
time piece, or an electromechanical desktop calculator can also – in their own very
limited way – be used to manipulate signs.

The ‘internal opacity’ of computational artifacts: Suchman’s third defining
characteristic, the computational artifact’s being ‘internally opaque’, is prima
facie mystifying. The entire argument is mystifying in that it, with references to
Daniel Dennett [5] and Sherry Turkle [44], presumes that in order to understand a
phenomenon, we have to reduce its behavior to internal mechanisms. But we do not
need to understand the internal mechanism of an artifact in order to make rational
use of it; nor do we in fact normally do that. One doesn’t need, say, to understand
the specifics of the lattice structure of steel alloys causing the operational properties
of one’s damascene kitchen knife: its hardness, its tensile strength, its elasticity.
What one needs to understand is its ‘functionality’. And in the case of machinery,
what one needs to know is the dependable regularity of its behavior. That’s all.
The computational artifact is just a machine: a complex of elemental mechanisms
carefully configured and built to perform with a high degree of predictability and
dependability. And in incorporating it into our practice, we incorporate it as such:
as a complex of causal mechanisms behaving in a highly regular manner which
is useful in that practice. As long as the exhibited mechanical regularity can be
integrated with the normative regularity of our practices, the internal mechanics is
not of interest, except for very specific purposes, such as, for instance, maintenance,
where we of course do take internal mechanisms into account.

Anyway, the point Suchman was trying to make by ascribing ‘opacity’ to
computational artifacts was probably that we, in using a computational artifact,
routinely treat it as a functional unity while disregarding its being an assembly of
myriad computing devices:

The overall behavior of the computer is not describable [ : : : ] with reference to any of the
simple local events that it comprises [ : : : ]. To refer to the behavior of the machine, then,
one must speak of “its” functionality. And once reified as an entity, the inclination to ascribe
actions to the entity rather than to the parts is irresistible [38, p. 15 f.].

Not only ‘irresistible’, we would like to add, but quite unproblematic. A
computational artifact is indeed ‘opaque’, but the opacity is the result of deliberate
design: mechanisms that are irrelevant to users are carefully hidden from view. That
is, what Suchman (with Turkle) calls ‘opacity’ is what may just as well be called
‘transparency’. Something is hidden for others things to be visible. In this case, the
mechanism is hidden (opaque) to make visible what is relevant for the work. That is,
their ‘internal opacity’ is what makes computational artifacts transparent in users’
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terms. What users need to ‘see’ are objects and operations pertinent to the practice
in which the computational artifact is incorporated, that is, they need to be able to
take for granted that the artifact behaves appropriately from the point of view of that
practice.

In sum, then, on Suchman’s conception, computational artifacts are designed
to react in step with the activities in which they are used, to be incorporated in
sophisticated semiotic practices, and to exhibit functional unity irrespective of its
shifting internal constitution.

The notion of ‘computational artifact’ was introduced in order to address the
nature of the ‘interaction’ in the then emerging ‘interactive computing’ technology
and to do so in a way that did not subscribe, implicitly, to the then prevailing
presumption of some kind of ‘symmetry’ between human and machine. By doing
so, it oriented HCI and CSCW research towards the practices in which the artifacts
are incorporated. This makes it an indispensable concept for technological research
oriented towards developing applications for our work practice. The notion of
‘computational artifact’ has considerable merit.

2.5 Computational Artifacts: A Reconstruction

Let us first briefly reconstruct the conception of ‘computational artifact’, that is, try
to clarify its rational core while avoiding the ambiguities and logical mistakes that
were probably unavoidable birthmarks.

Just as we do not live in the blueprint of a house but in the building specified
in the blueprint, when we talk about ‘computational artifacts’ (e.g., a ‘shared
calendar’) we are not talking about ‘computer programs’, or the various stages of
program specification as expressed in diagrams and code; we are rather talking about
programs as running code (in conjunction with one or more CPUs and assorted other
computing components), that is, we are talking about programs as live electronic
circuitry, be it permanent or ephemeral. It is that with which we interact when using
computing devices.

A key feature of computational artifacts is their capacity to react to and thus be
an integral part of unfolding events. Several architectural features are required to
afford this.

1. For the reactions of the device to be experienced as immediate and the device to
be experienced as ‘interacting’, reactivity presumes a response-time that is less
than (what in the context of a given practice is considered) state-changes in the
environment, i.e., they must be able to execute in ‘real time’. This is elementary.

2. In the stored-program architecture originally devised by Alan Turing and John
von Neumann, programs in the compiled form of binary code are treated
as data and, when launched, reside in the computer’s storage as – invisible
and transient but no less physical – electronic circuits that can be activated
virtually instantaneously. The advantage of this architecture was originally that
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the program only has to be launched once and that the computing device does not
have to spend time to access external input devices to obtain the next command.

3. The reactivity of computational artifacts is not afforded by the stored-program
architecture in itself but presumes the very specific mode of operation classically
referred to as ‘manual intervention’ [26] or, in Suchman’s words, ‘the availability
of interrupt facilities whereby the user can override and modify the operations
in progress’ [37, p. 10; 38, p. 11]. Under this paradigm, the computing device
does not simply run through a prespecified set of ‘commands’ in a prespecified
sequence; rather, a program launched into working storage and activated awaits
the occurrence of certain external events to execute a ‘command’ (in source code
expressed as, for example, ‘on mouse-up, do X’).

4. By virtue of their reactivity, as well as high-capacity gigahertz storage media,
computational artifacts are used to manipulate signs (letters, numerals, geometric
elements, patterns of imagery and sound) in step with external events. They
are used as complements of semiotically constituted practices (calculating,
computing, drafting, planning, writing, searching, etc.). It is this that occasions
some to ascribe normative behavior (‘rule-following’) to automatic machinery,
others to latch on to a mechanical model of the mind to account for rational
conduct, and others again to cover-up their embarrassment by conceiving of
‘interactive computing’ (or ‘human-machine systems’) as a symmetrical relation-
ship. The source of the befuddlement lies in the confusion of the ‘grammatical’ or
conceptual distinction between normative and mechanical regularity. We should
not allow ourselves to be misled by the apparent ability of computing devices
to react usefully to written or spoken instructions or provide results in similar
modalities.8 We should remember that computing machines do not use signs any
more than Tibetan prayer mills engage in praying. What makes computational
artifacts different from classical-mechanical and electromechanical machinery
in regard to their ability to manipulate (physical bearers of) signs is strictly their
speed of operation together with the fact that they can manipulate vast amounts
of data in real-time, because of related features such as high-speed inexpensive
random-access storage technologies (RAM, flash storage, harddisks).

5. A computational artifact is constituted by a structured set of ‘object classes’ and
‘objects’ (i.e., data structures with associated elementary operations). Accord-
ingly, a computational artifact is inherently bound to a practice from which the
categories represented by these objects and classes are derived and to which they
are indigenous. It is within such practices, and only there, that the objects of the
computational artifact have meaning.

8It is of course common for computer scientists and engineers to refer to the highly regular
patterns of behavior of computational artifacts, that are the hallmark of their art, as ‘rules’ or
‘procedures’ (just as they speak of ‘programming languages’, etc.). This is an unavoidable feature
of the natural attitude of these professions. Within the bounds of the practices of devising and
building computational devices, it is as harmless as when we in ordinary language use expressions
like ‘sunrise’ and ‘sunset’. Damage only arises when this innocently convenient language is
incorporated into systematic conceptualizations.
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An electronic calendar, for example, is bound to our institutionalized practices
of time measurement for purposes of planning and organizing events such as
harvesting, meetings, deadlines, travels, and is constituted by object classes
such as ‘time’, ‘event’, and so forth, as well as the associated operations. The
functional unity of the digital calendar is a manifestation of the dependable
reproduction of this structure, irrespective of the distribution of objects and
operations, and the circuitry in which they are realized, across computer entities
and devices. Only the objects are made visible, the internal mechanics are not
(they are transparent or opaque).

A CAD system similarly offers a family of elemental object classes (such as,
in architecture, ‘wall,’ ‘door’, ‘window’, etc.) and complex object classes (such
as ‘floor plan’, ‘elevation’, ‘cross section’, ‘building’), and requisite operations
on these types (such as ‘locate’, ‘copy’, ‘move’, ‘group’, etc.). Modern CAD
systems furthermore offer the advanced functionality of abstraction called
‘overlay drafting’ in which the representation of a composition is divided
conceptually into layers such that objects and object complexes can be separated
according to, for example, the material involved (brick, concrete), the type of
object (walls, doors, plumbing), or author, while the geometric projection is
rigorously maintained across layers (cf. [7, §2; 28, 31].). This enables architects
and engineers to work with discrete digital representations of different aspects of
the overall composition in a manner such that the parts created or amended by
each of them are immediately available to any other, in various combinations, by
direct projection between or superimposition of their respective layers. That is,
they interact by making state changes to a set of (digital) representations while
at the same time ensuring overall consistency of their distributed activities by
means of the functionality of an associated assembly of computational artifacts
carefully designed to perform the projection calculus in real time.

Thus, although a computational artifact incorporates the behavior of multi-
tude, physically distinct, elemental entities, perhaps distributed over multiple
devices, it exhibits functional unity over these myriad events without necessarily
involving users in its intricate ‘internal affairs’, and it does so by virtue of
its being bound to a practice. The functional unity exhibited by computational
artifacts-in-use is the manifestation of just that – a design feat of the highest
magnitude.

6. When a program, under the stored-program paradigm, is compiled and stored
in RAM and thus exists as live circuitry, the device can not only react but
may – in response to (determinate) environmental conditions, especially to
actions users might take – change behavior (within the determinate but vast,
in practice perhaps incalculable, solution space constituted by the totality of
possible combinations). It may also modify its own ‘code’ or regular behavior
(or that of another running program) and do so in ‘real time’.9 Accordingly, the
reactivity of computational artifacts obtained under the interactive computing

9This is what makes hacking possible.
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paradigm is afforded by far more than simple operational speed; computational
artifacts may change behavior quasi-dynamically as environmental conditions
change. Reactivity thus also implies behavioral flexibility and variability.

7. In an operating environment facilitated by the stored-program architecture,
‘programs’ no longer necessarily exist and act in splendid isolation. When active,
a program may ‘call’ another program, even a program residing on a remote
device, to execute a given ‘command’ (e.g., perform a specific process and return
a data string) before it proceeds, or it may simply, under certain (determinate)
conditions, hand over ‘control’ to another program (which operating systems do
all the time). This is of course elementary. The point, however, is that in this
environment, running programs may be made to combine and recombine to form
large but often ephemeral machine systems. Multiple computational artifacts
can be combined and recombined in real time, just as they can form more or
less stable machine systems through remote resource calls or linking. Just think
of a trivial browser operation involving preference files, java applets, browser
extensions, queries to remote database system facilitated by CGIs, etc., and the
invocation of other applications to handle special file types (such as PDF) – not
to mention the OS level machinery making all this possible.

2.6 Computational Artifacts in Practice

The point of the concept of ‘computational artifact’ is to enable us to conceive of its
dynamically accomplished functionality as integral to a work practice.

As with any technical artifact, a hammer, a power loom, or a computational
payroll calculation, computational artifacts are complements of our work practices;
beyond that, they would be merely evanescent electromagnetic pulses. A compu-
tational artifact is bound to the practice of which it is a technical complement by
being used – routinely, competently, repeatedly – to process signs (in the form of
object classes and objects) inherent to that practice. But computational artifacts are
also complements of our practices in a different and stronger sense. As technical
accompaniments of interactive computing, and even more so as collaborative
computing applications, their overall behavior is determined in the course of the
activities in which they are incorporated. Now, a computational artifact is of course
a material artifact, an assembly of live electronic circuitry. It is carefully designed
to behave in a highly regular way. When not in use, i.e., in the absence of ‘manual
intervention’, while in the ‘wait loop’, it is like an idling car engine, and in this
state its behavior is well defined: it does nothing but ‘wait’. However, in use its
behavior is determined by the pattern of activity of which the interventions are
part. For each intervening act, its behavior (its response to each ‘command’ or
‘mouse-up’ or ‘swipe’: the ‘subroutines’ activated, the data exchanged, the remote
calls, etc.) is of course strictly mechanically determined. For each state in the
process of its dynamic execution there is a finite set of possible moves, but once a
move has been made (a key is pushed, a button tapped, a dial turned) the artifact
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undergoes an ‘automatic’ (highly regular causal) process. And so on. However,
the overall pattern of behavior of the artifact-in-use is not one of mechanical
regularity (in contrast to a computational payroll calculation); the overall behavior
is a manifestation of the normative regularity of the practice in which it is used as
a material artifact. When integrated into our practices, the causal regularities of the
enacted computational artifacts – the shifting electronic circuitry – are interwoven
into the patterns of the normatively regulated activities of these practices. It is
this fine-grained interweaving of normatively regulated activities and mechanical
regulation that is specific to computational artifacts.

The conception of computational artifacts outlined here may also help clarify the
notion of ‘infrastructure’: (a) There is first ‘infrastructure’ in the sense of a technical
complement of a given cooperative work practice or family of practices: an assembly
of computational artifacts constituted by object classes conceptually indigenous
to that practice or family of practices. Obvious examples are the ‘information
infrastructures’ provided by what in CSCW is often termed ‘coordination tech-
nologies’: large-scale collaborative applications such as CAD systems, electronic
patient records, document management systems, workflow management systems
(and of course also group calendar systems). These are assemblies of computational
artifacts that exhibit functional unity in use by virtue of the complex of domain-
specific object classes (workflows, classification schemes, etc.) they all embody. (b)
Then there is ‘infrastructure’ in the sense of (more or less stable) patterns of live
circuitry, established dynamically, typically by cascades of automatic connections
unleashed by manual intervention in the use of the practice-bound infrastructures,
and facilitated by the ‘information super-highway’ or ‘infrastructure’ of the multi-
tude computer devices (servers, laptops, smartphones), network facilities (routers,
fiber-optic cables, electromagnetic fields), and the multitude network protocols and
APIs by means of which the formation of the former are controlled and mediated.
Infrastructures, in this second sense, are facilities that enable ‘infrastructures’ in
the first sense to form; the infrastructure of the infrastructure, if you will. (c) And
of course, there is also, to make the picture complete, ‘infrastructure’ in sense of
the ‘work to make the network work’ [3]: the organized practices through which
‘infrastructures’ in the second sense are constructed and maintained.

In sum: in the design of computational artifacts for the purpose of serving
in a regulating capacity in coordinative practices (a group calendar, a workflow
system, a document management system), we construct a repertoire of potential
electronic circuitry that can be activated and combined in multiple but determinate
ways and that then, in step with the unfolding actions of the cooperating actors,
are used in the coordination of interdependent activities. In other words, what is
designed are mechanisms that function in a strictly causal manner but interactively:
step by step, move by move. A major challenge in this, if not the challenge,
is the following: (a) to identify, analytically, not only the governing schemes of
the coordinative practice in question (categories, principles) but also the spectrum
of variations, contingencies, routine troubles, etc. that practitioners have to deal
with, as well as the sources of these variations, etc., the probabilities of their
occurrence, and the ways in which they deal with these variations: contingency
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measures, improvisations, and workarounds; (b) to devise computational artifacts
with a corresponding space of possible moves – including, of course, a repertoire of
means of improvisation enabling workers to temporarily circumvent or respecify the
behavior of computational artifacts; and (c) to devise means for workers to express
the categories and principles of their coordinative practices in the behavior of
computational artifacts, and so on. In short, the real challenge is that of developing
machinery designed to be an integral part of our normatively constituted but
contingent cooperative work practices: the challenge of meeting the requirements
of normatively constituted practices by means of mechanical machinery while at
the same time dealing with the contingencies of our work.
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Chapter 3
“The Device Is Not Well Designed for Me”
on the Use of Activity Trackers in the
Workplace?

Cécile Boulard Masson, David Martin, Tommaso Colombino, and
Antonietta Grasso

Abstract The workplace, with its central place in peoples’ lives, can be considered
as a key site for promoting better health practices. From this perspective, companies
are considering providing employees with activity trackers and supportive services
aiming at improving employee health. As an initial exploration of possibilities and
challenges for activity trackers in the workplace we undertook the following study:
a qualitative study of 13 users of activity trackers within our company. Our main
findings are that the successful adoption of activity trackers within the workplace is
not straightforward, unless for short term intervention, since all participants stopped
wearing them within 3 months. In this case we also saw that the use of activity
trackers generated various frustrations and raised a number of concerns around end-
user configurability, usefulness and privacy and control of data. The findings can
have broad implications in designing and developing adequate wellness solutions at
the workplace.

3.1 Introduction

The on-going progress in technology innovation, especially in the miniaturisation
of electronic systems has promoted the growth in development of wearable devices
and pervasive technology. In response to this, research into wearable devices and
their uses has become a significant area of interest within the HCI and ubiquitous
computing communities [e.g. 8]. Wearable devices are also central in other studies
characterised as personal informatics [15], quantified-self [3] or even smart devices
[13]. All these studies focus on the use of devices for the practice of collecting a
great amount of data on oneself for analytical and purposeful reasons.
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The marketing around activity trackers has clearly identified the health and self-
improvement as the positive outcome of their use. The way activity trackers are
marketed promotes a set of assumptions/expectations around their use and who is
targeted as a user. A first assumption is that everyone should be focusing on their
health with the help of this type of tool, meaning that there is a prospective user
base of the whole population. “There’s a Fitbit product for everyone” [7]. Then
there is the notion of a common willingness to change towards a better life. And this
change should be based on a day after day continuous improvement. Finally activity
trackers are good tools to answer those obvious needs. Therefore, to summarise,
the image promoted is that the targeted user of activity trackers is everyone and
that the proper use of the device is long-term to achieve continuous improvement.
These assumptions recall what Morozov describes as “technological solutionism”
[23]. As such, these companies both help define and tap into a moral zeitgeist for
continual self-improvement towards fulfilment, which is questionable, while also
clearly referencing quite legitimate concerns over sedentary life-styles and their
attendant health dangers. For Morozov “what’s contentious, then, is not [just] their
[solutionists] proposed solution but their very definition of the problem itself ” (p6).
Is it really always an issue to improve fitness? It might be for some people but not for
everyone. In fact “what many solutionists presume to be problems in need of solving
are not problems at all” (p6). While we might not think this last quote is appropriate
in relation to the health aspect, when we consider the self-improvement/fulfilment
aspect we might think that the type of discourse around these products is just as
likely to create the problem it seeks to solve rather than having alighted on a pre-
existing one.

In the field of health, the growing problem of sedentary lifestyles is becoming
a real concern. Regular physical activity is valuable for everyone and can help to
prevent health problems from heart disease, to diabetes, colon cancer, depression
and even anxiety [25]. As there is a growing awareness of the importance of
physical activity, people are more aware of a need to nurture healthier habits,
and for this purpose, it is suggested in marketing and other materials that activity
trackers can provide useful support: “The Withings Pulse Ox can help you be more
active and improve your health” [33]. The issue of health promotion within the
workplace environment is not a new one, but with modern offices environments
often considered to be contributory to sedentary life-styles, concerns about the costs
for companies of poor employee health and a new range of wearable technologies
interest is re-focusing on these as a means for health and fitness promotion [35]. In
that context, employers are encouraged to promote “workplace wellness programs”
[21]. Activity trackers seem to offer great potential as part of those programs and
employers have started to promote their use [1, 17]. Studies have already been
conducted in the workplace environment with activity trackers, but the target was
more on the medical efficiency of such devices than on the outcome of use of the
activity tracker within the specific organizational context of the workplace [5] or
providing some initial insight on the way to implement the programs [9].

In this article we want to contribute to this developing body of studies, by exam-
ining the use of activity trackers within the organizational context of the workplace,
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to better understand the real practices around them and discuss the current activity
trackers as solutions to health and fitness issues. From this perspective we will first
try to understand and describe through the related work the underlying logic of this
kind of devices that mainly relies on quantified-self and change management.

3.2 Related Work

3.2.1 Quantified-Self: A Self-Tracking Practice

“The quantified self (QS) is any individual engaged in the self -tracking of any
kind of biological, physical, behavioural, or environmental information” [31].
Technological progress provides us with ways of gathering data through lightweight
inexpensive technologies. A variety of sensors embedded in technologies make it
possible to easily gather a large amount of data automatically. Although, as we
will see, configuring and managing these devices and interpreting the data is not
‘automatic’ nor necessarily simple. These devices represent a major change in the
ability of regular consumers and citizens to gather lots of quantified data on their
practices, habits and physiological readings. Of course, there has long been an
interest amongst various people and groups – such as competitive sportspeople and
technophiles – in gathering data, measuring and quantifying things like performance
that could be considered as practices of the quantified self. However the concept –
often traced to Gavin Wolf and Kevin Kelly (2007) of Wired Magazine [26] – very
much embodies the modern technically supported incarnation where a lot of data
can be gathered very easily. Previously quantified-selfers had to gather their data
through more manual means using a variety of mundane or specialist devices (some
not easily commercially available). Then quantified-self practices required serious
engagement and motivation to collect accurate data over time, meaning it was likely
heavily purpose and goal driven (why go to all that trouble if you do not want to
achieve something in particular?) [6]. Today, with “wearables” gathering data in a
simple sense doesn’t require such an involvement or cost. People can access data on
their own activity easily. This new easy access to data may have an impact on the
use of activity trackers and on the quantified-self practices, i.e. it may well promote
it widely in the population [18].

Rooksby and colleagues suggest that the use of tracking devices is not always
related to a change perspective (i.e. to changing life-style) but also as a means to
understand or to satisfy curiosity [27]. It may even be used because of an interest
in the technology itself – what can it do, how does it work? Or even for status or
fashion. In the uses listed here that are not directed towards self-improvement or
better fitness (in fact they are relatively undirected) there is a discrepancy between
the way marketing presents activity trackers on how they are meant to be used – that
is toward an optimization of the self – and the reality of actual use. The actual use
within an organizational context and the issues raised by its use is what we address
in our study.
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3.2.2 Know Thyself and Change Management

The tracking practices are based on the motto “know thyself” (through the collection
of data on your habits)1 in order to identify whether or not things are going well
and, if necessary, plan and lead the changes needed to be made [14]. The change
is based here on a “holistic engagement” where the user has a whole understanding
or awareness of his/her situation [3]. The central position of the “know thyself”
in the use of wearable devices raises questions about the accuracy of the data
gathered, how well that data may or may not map onto the phenomena it is said to
measure/correspond to, and what is it that you might be finding out about or getting
to know about yourself. If the users focus on the number of steps he/she might get
accurate figures but the estimation of the distance travelled or calories burned is less
accurate [10]. This accuracy relates to the device in itself and is not easy to assess
[34]. Then the use of the device can lead to inaccuracy, for example when the device
is unloaded or when the user forget to wear it. Therefore an on-going engagement
from the user is needed to get accurate data. According to Meyer et al. “There is
an inherent trade-off between quality of data – in terms of precision, reliability and
availability – on the one hand, and usability and user’s effort for data acquisition
on the other” [22].

It is suggested by manufacturers that these are change management devices and
that life-style change will be more-or-less a spontaneous outcome of their use as they
provide an awareness to the users of their ‘to be improved’ behaviours. “There’s a
better version of you out there. Get UP® and find it” [11]. This expected outcome is
a particularly attractive hook for employers with a financial interest in changing
employees’ habits towards healthier ones [17]. Can technology provide a fairly
cheap and simple to implement route through a thorny social issue? To support and
motivate users to adopt better behaviours and change some “bad” habits and also
to maintain good new behaviours, a gamification setup is provided with the smart
device. This is meant to help the user to achieve his goals. Thus, while using the
device, the users receive badges, feedbacks or social support [29].

3.2.3 Difficulties Encountered in the Use of Smart Devices

Studies pinpoint the difficulties encountered in the quantified-self practices or in the
use of smart devices [6, 13]. Having objective knowledge on oneself is not enough
to change in the “right” direction. The use of smart device is strongly impacted at
the beginning by the novelty and the curiosity [20]. It is possible to find people
that use smart devices over a long period of time [6, 8]. But some others identify

1Of course ‘knowing thyself’ through data is something new. Conventionally knowing thyself is
all about, qualitative, critical, moral introspection. We might think about what sort of knowing is
possible through data and measurement on physical activity.
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some reasons why users abandon the use of smart devices. Some feel that the
device does not fit their conception of themselves, others find the data collection
not useful, or the extra work associated too large. The questions raised in this article
are the following ones: Are users unanimous in seeking improvement of the self
in terms of fitness? Are activity trackers well designed for this purpose? How do
people understand and interpret figures provided on their daily activity? The study
presented in this paper is broad, explorative and based on qualitative data which
are interesting to understand deeply the use of activity trackers, the limits of those
devices and the feeling of users [12].

3.3 Methods and Settings

We designed and implemented an exploratory study within the context of the
workplace with 13 participants who used activity trackers such as Jawbone UP,
Pulse or Runtastic, which are all-in-one step, distance, calorie and sleep trackers.
Our study involved minimal direction, simply explaining what the device was for
and how to use it, how to register on-line to look at their data, and then basically
asking the participants to explore usage. After leaving the participants with the
devices for a number of months we arranged debrief interviews particularly to try
to understand their motivations in signing up for the study and using the activity
tracker, how they understood, interpreted and reacted to the device, the data and the
feedback and whether and in what way they had achieved the effective use of the
device. We were also interested in their opinion on the targeted users by the device.
The interviews were semi-structured with a series of topics but the participants were
encouraged to share whatever opinions and insights they had. The qualitative set
up of the study is particularly appropriate to explore the use of activity tracker
as a means of supporting and facilitating change. Interviews are a good means to
gather insights on how the device was used and understood and whether and in what
ways it enabled change [12]. The study was based on voluntary participation. The
participants were recruited in a company performing research and development in
information and communication technology (ICT). Thirteen volunteer participants
agreed to take part of this study. Among the participants, ten were given a Pulse
(branded by Withings) by their employer within an experimental set-up and were
totally free to use it the way they wanted. The three other participants had received
as a gift from relatives an activity tracker (Jawbone or Runtastic).

It’s interesting to notice that none of the participants had bought the activity
tracker for themselves. Ten were volunteers to try out the device as provided by
us and the other three had received their activity trackers as gifts from friends and
family. We can therefore consider that the participants are in a situation of pushed
self -tracking where “the initial incentive for engaging in self-tracking comes from
another actor or agency” (p7) [17], although, of course, all volunteered for this study,
rather than being strong-armed. Lupton underlines that the workplace is a key site
of pushed self-tracking.
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Our key purpose was to understand more deeply what such a device would
bring to participants who were not interested and motivated enough in the use of
an activity tracker to the point of buying one – thus were likely less motivated by
specific personal goals and desires – and therefore to see how they were using the
device and if it had an impact on their habits and behaviour. Following that goal and
in order to not miss interesting aspects of this type of device and its use, impact etc.,
the questions proposed at the interview were broad.

The interviews lasted between 20 and 50 min and were audio-recorded. All the
interviews were entirely transcribed and analysed from an ethno-methodological
perspective – we had no theoretical orientation and were interested in how par-
ticipants expressed their usage, activities, understandings and opinions about the
devices in their own words. The main themes that came out of the analysis centre
around the effective use of the device and the frustrations experienced in its use.

3.4 Findings

3.4.1 The Use of the Device: Adoption and Disappointment

A first result on the use of the device is that for all participants it was a short-term
engagement, less than 3 months. We were able to distinguish two distinct phases in
the use of the device that shows a difference in the involvement of the participants
in the use of the device – a period of discovery marked by curiosity and a period
of attempted instrumental use often marked by some disappointment. The Table 3.1
presents for each participant the type of activity tracker used and the length of use.

The first phase is a period of adoption of the device: participants start to use the
device, the gathering of this type of data is relatively new for all participants and
they demonstrate a strong interest for exploring and using the various features of
the device. For example participant 11 used the feature that calculates the amount
of calories ingested. So each time he ate something, he noted the type of food and
then used the app to calculate the amount of calories. Another participant was really
attracted by the calculation of the amount of steps taken during the day and also

Table 3.1 Length of use of the activity tracker

Id G. Activity tracker Length of use Id G. Activity tracker Length of use

P1 M Pulse Withings 3 weeks P8 M Pulse Withings 8 weeks
P2 F Pulse Withings 4 weeks P9 F Pulse Withings 12 weeks
P3 M Pulse Withings 4 weeks P10 M Pulse Withings 5 weeks
P4 M Pulse Withings 8 weeks P11 M Jawbone UP 4 weeks
P5 M Pulse Withings 12 weeks P12 M Jawbone UP 3 weeks
P6 F Pulse Withings 4 weeks P13 M Orbit Runtastic 6 weeks
P7 M Pulse Withings 8 weeks
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by the sleep analysis, so during this period he carefully notified the device the time
when he was going to bed and when he woke up in the morning so that the device
could identify the periods of different activity and provide accurate data. During
this first period, participants were engaged in discovery, trying out and configuring
in order to “maximize” the use of the device to their own personal preferences and
concerns.

“At the beginning it was motivation. I could walk instead of waiting for the bus
to the next bus stop. But it was at the beginning. Now I don’t care about the steps
I did during the day” (P13). The second time period is marked by disappointment,
frustration or loss of interest, where participants experience the limitations of the
technology and also the limitations of the tracking itself. “The figures in themselves,
it’s not that interesting” (P11). The beginning of that second phase often starts with
a break in the routine. Participants who managed to develop a consistent routine
with the smart device over a number of weeks did not come back to a regular use of
the device after breaking that routine for some reason. Other studies are consistent
with that result [13].

There is also a broad feeling coming out of the interviews that “the device is not
well designed for me” (P4), it cannot represent participants own specific situation in
the right way, with the right granularity, and so it generates frustration. This result
is explained in details in the following part of the paper. In fact this feeling can be
explained by the gap between the actual physical activities undertaken by people
and the figures or models used purported to measure those activities that necessarily
simplifies and abstracts from reality.

All participants stopped using the device within 3 months. This shows that after a
while the users don’t find much of interest promoting further use after approximately
3 months. These results are close to those obtained on the FitBit device [19]. The
core result here is that activity trackers do not seem to be used as long term and
even where they can support any behaviour or habit change this is also of limited
duration.

3.4.2 Outcomes of Using Activity Trackers: Awareness
and Frustration

The use of an activity tracker provides the user with a rough understanding and
awareness of their daily activity in terms of their movements (particularly their steps
and exertion) during the day and duration and quality of sleep during the night. For
5 participants out of the 13, the use of the device encouraged some change in their
habits. P12 expressed that the device helped him to balance his physical activities
more over the week such that he did some physical activity every day. This planning
of his physical activities was still effective, as a legacy of using the device, even
though he didn’t use his tracker anymore. P13 found an interesting use of the device
to help him to follow a precise training regime in preparation for participating to
a half marathon race. Combined with the device, P13 had a specific application on
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the smartphone to plan the training week by week. The wearable device helped him
during his runs to check the distance and the time in order to achieve the proposed
training. P2 declared that the use of the activity tracker made her more conscious
of exercise such that from time-to-time she was motivated to walk instead of taking
the bus, acting as an aide memoire and prompt.

Most participants expressed that they were curious about the amount of steps they
had taken during the day and were pleased to have a broad understanding about their
exercise thanks to the activity tracker. They could compare a “normal” working day
to a non-working day, and they could have a comparison between days when they
use public transport or their car to travel to their workplace. They could identify a
rough baseline of how much they walked on particular ‘types’ of days. However,
some questions were raised around the accuracy of the data, the default milestones
of 10,000 steps and 8 h of sleep, the models undertaken to represent their activity,
the finiteness of the data, the privacy concerns and the change management.

Involvement Required to Get Accurate Data Even though the new wearable
technologies make it easier to track some personal activities such as steps or sleep,
it still requires some degree of involvement from the user to get accurate data.
According to the interviewees this involvement is hard to maintain day after day.
“The worst thing is that I have to activate it and when you wake up you have
to deactivate” (P13). Participant 11 who recorded all his food intake during the
first period stopped because it was highly time-consuming, only approximate in
accuracy, and apparently he did not find any tangible benefits from this, particularly
in trade-off to effort.2 Other participants expressed that when they forgot to charge
the battery, they lost a few hours or even days of activity recorded on their app and
therefore lost accuracy in the figures they obtained. The level of involvement to get
accurate data appears to be an obstacle to use the device “properly” over a long
period of time, particularly when this is off-set against the perceived value that is
produced.

Default Milestones and Side-Effects of Gamification Set-Up All the devices
used in the study suggest default milestones of 10,000 steps per day or 8 h sleep per
night. These milestones are like goals and are bound to a gamification set-up which
aims at supporting change behaviors toward a “better” direction. The initial impact
of the set-up is that participants feel really motivated, at least at the beginning. After
a while, there are some side-effects that in the end discourage participants from
using the device longer. For example, two participants claimed to be bored by the
mechanistic gamification. “Rapidly I got fed up that the device always relaunch
me like you did 10,000 [steps] now your goal is 12,000 and then you did 12,000
now your goal is 14,000” (P5). This type of mechanistic gamification setup seems
to never consider a limit in the activity users can achieve in a day and in the end
participants lost the motivation. It is also clearly very simplistic and does not take

2The device can access calorie counts through product barcodes and doing rough calculations based
on input of self-prepared meals.
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into account user preferences and goals. Another side-effect is for participants who
do a lot of physical activity that the device can’t measure. “I was doing a lot of
workout that the device doesn’t take into account. In the end it demotivated me
because I couldn’t reach the goal proposed even though I was doing far enough
physical activity” (P6). The device sends back to the participant a “bad” image of
her/his physical activity that is further more incoherent with what the participant
feels. This bad experience tends to demotivate them.

Finally there are the participants for who the milestones proposed is too far
from their practices. Some participants were really below the milestones and felt
that these 10,000 steps were completely arbitrary. Others were very close to that
goal of 10,000 steps: “my activity was somehow good enough, actually this is one
of the reason why I didn’t use it [the device] much” (P12) and so didn’t need
any motivation to change something. This feedback questions the meaning of that
milestone and the fact that the milestone is the same for everyone.

Simplistic Models, Limits of Technology and Finiteness of the Data Several
participants expressed that they were disappointed by the simplistic models, espe-
cially with the sleep analysis. For example, P4 had to wake up at night several times
to take care of his children and the device considered that the night ended as the
participant stood up, so it didn’t count the sleeping hours after the brief wake-up at
night. P2 was falling asleep on the sofa before going to bed, “my sleeping hours in
the sofa are not recorded by the pulse, I slept but it’s not recorded”. Before using
the device P3 had strong expectations toward the sleep analysis, “But the device
doesn’t analyse the sleep, only your movements during the sleep”. That is, you need
to tell the device when you are going to sleep and it measures sleep through a crude
indication of deep sleep – the lack of significant bodily movement. The measure
can easily fail to differentiate between sleep and non-sleep and any duration is very
approximate. It cannot tell you in any meaningful way whether you got a good or
bad nights’ sleep, and it certainly can’t help you sleep better.

Participants also realize the limits of the devices through using them. The activity
trackers are sold as devices that can help people in improving their life but “in fact
it’s only a pedometer” (P1).

The distorted picture creates disappointment because it is very far from the
marketing presentation of activity trackers. “When I go to the swimming-pool
with the kids, the device doesn’t consider the activity of swimming. So in the
end the device doesn’t reflect reality” (P9), or we could emphasize that it doesn’t
reflect “my” reality. Here we understand a need for the users to get accurate
and personalized data in a more holistic way that can provide a full account and
assessment of a user’s life or life-style. This need can’t be provided by the device in
its current version.

Privacy Concerns on Fitness Data Another issue addressed in the study is a set
of privacy concerns about the generated data. On this topic we consider nine users
of the Pulse because one participant had to use the pulse for technical reasons. We
discount the other users we interviewed because they were not part of the official
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trial. There was an implicit deal (i.e. specified in the conditions of the trial) that
participants using the Pulse device, in exchange of being lent the activity tracker,
would give the researchers access to their data. A few weeks after having received
the Pulse the participants received an email to asking them to provide access to the
data through a web link. Three of them did this, the six others didn’t. An interesting
point here is that during the interviews, the nine users were asked if they were
willing or reluctant to give access to their data to researchers that are employees
of their company. Seven of them reported that they were willing to give access to
their data. To go deeper in the analysis of the privacy issue in this study, we will
examine the responses of the participants to the question: “Was it an issue for you
to share your data for the experiment?”

P7 and P9 expressed that the data collected through the pulse were private and
they felt reluctant to share them. So when P7 was asked to give the access, he
preferred to end the study and gave back the device. In this case we can see that
the data collected by the pulse was considered as particularly sensitive and private.
P9 agreed to provide access to the data in order to support scientific research, but
she expressed that if she had bought one for herself, she wouldn’t have liked to
share the data, which is interesting in itself because although sharing data with your
employer is clearly a special case, users don’t seem to count sharing the data with
the manufacturer as sharing in the same way. The six other participants expressed
various answers explaining why they agreed to share the data. Interestingly all of
these contain caveats, justifications, or some kind of indication of concern. The first
explanation is that the data is not for them considered really private, “the data are
very limited” (P3), “I had no privacy problem because I didn’t use it for the sleep
analysis, I feel that the sleep analysis is more private than the step numbers” (P1).
It seems that for P1 the data collected during his sleep are more private than the
amount of steps walked in the day, which is not exactly surprising. Another point
relates to the fact that participants already share a lot of private data “I have no
matter of principle on the data, because I already unwittingly share so much data
that I judge more sensitive” (P2). This last type of answer shows a comparative and
somewhat fatalistic position concerning the sharing of data. These various types
of answers reveal diverse degrees of agreement for data sharing according to the
type data. The use of personal data within an organizational context also raises this
kind of concern, as seen in the fact that participants didn’t share their data or were
reluctant to do so.

Now we can consider the reasons why five participants – even if they felt
willing to share the data – didn’t carry out the task to allow it. P8 had technical
issue in trying to do the task. The four other participants expressed that they were
lacking time or just forgot to do it. The interpretation of this data is not easy
or straightforward. There are several options. The first one is that the email to
give access to the data was sent 5 weeks after the beginning of the study. At that
time of the study, five users had already stopped to use the device, so they might
feel less concerned by the experiment. A second option might be that only one
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email was addressed without reminders, so some of them might simply forget to
do it. Moreover there was no explicit explanation of the aim of the study, so the
participants might not find it made sense to share the data. Another option is that
they were not in a hurry to share the data, because even if they declare that they
had few concerns on that point, it is still problematic in some way to share data.
Whatever the reason, this suggests sizeable barriers for the use of this type of device
and data sharing in the workplace.

Change Management Five participants claim that the use of the device had an
impact on their behaviour and at least it provides them a good awareness of their
daily physical activities. Three participants changed some of their habits when they
started to use the device but after a while returned to their previous habits. The five
other participants said that they didn’t change any of their habits due to using an
activity tracker. Even though some participants changed some of their practices, it
seems that room for improvements are limited as all participants ended their use of
the device within a period of 3 months.

Targeted Users: Who Are They? A last question during the interviews related to
the targeted users for this type of devices. For some “sporty” participants the answer
was “for people who are not really sports people” (P3) or those trying to do a diet.
P5 said “for people who walk a lot or like running”. P7 and P9 targeted the very
sporty people. Finally P4 and P10 identified as target users those who are convinced
by the device or those who lack motivation. What is interesting in the answer is that
even though the participants has self-identified as interested potential users they now
disqualified themselves. However, they maintained a position that it was useful but
now to a type of user group that most of the time didn’t include them. It underlines
the broad feeling that “the device is not well designed for me” (P4). Were they just
being polite? We refer here to studies showing that users adjust their behaviour and
responses to fit the expectations of those running the study, of what they think the
experimenters want [2].

3.5 Limitations

Missing Social Dimension of the Devices In this study, we do not really integrate
a social dimension into the use of the activity trackers. So we cannot really assess if
social features would play a role in motivating people to use the device longer or in
creating a shared motivating environment between colleagues. Rooksby et al. show
in their study that the social features of apps or device are not used [27]. However,
even though participants state they did not publish the data on Facebook or Twitter,
they can get “friends” through using the social feature of the app with whom they
like to compete or share practices. Other studies show a positive social impact on
the use of self-monitoring device [4, 16].
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3.6 Design Implications

This study raises a number of issues related to design that should be examined in
depth and that could help to improve the design of smart devices such as activity
trackers to fit better the needs of users. We will only touch on a few of these here
and intend to examine them properly in future work.

Firstly, most obviously smart devices allowing automatic tracking of data should
allow the manual input of data in the case of break in the tracking, for example when
the device is running out of battery or when the user forgets to wear it. This would
overcome some frustrations of the users when the data gathered does not match the
reality and then they can’t rely on it.

The more challenging aspects relate to the sensitivity and accuracy of the
measurement of various activities as well as configuration to particular needs and
preferences. It seems clear that the devices can be adapted to provide input from a
greater range of activities, and the conception, modelling and measuring of those
activities could be improved. For example, it would be relatively straightforward to
incorporate (with some user input) other types of activities. One key point to stress
on this matter, though, is that it is important that expanding the range and quality
of functionality always needs to be traded off against effort or work on the part
of the user. Users may be relatively enthusiastic about the idea of quantifying and
recording their activities, particularly when it is useful and straightforward. When it
becomes a bureaucratic drudge with little value it has little to recommend it.

3.7 Discussion

What About Needs or Goals Associated to Personal Life? A core question
related to devices supporting Quantified-self practices is: Is there any need that peo-
ple experience and that may be filled with such devices? We can reasonably assume
that some people want to change their daily activity for health or other reasons, but
that maybe not everyone is concerned by a continuous self-improvement in fitness.
The results of the study on these potential users for activity trackers show that while
participants counted themselves out as consumers they are reluctant to question the
real need for this kind of device in any paradigmatic sense, nor to consider that it
might only be a high-tech gadget without any deep usefulness. We suggest that it
demonstrates how strong technological solutionism is an accepted way of thinking
about things in our society. The way participants of the study discuss the targeted
user recalls the habit of “solutionists” talking about other people in simplistic and
mechanistic ways that they are somehow exempt from [23]. The interesting point in
the study is that the participants do not seem to take into account their own use of
the device, the frustration related to it and the fact that they all stopped using it to
answer the question of the targeted user but, rather, exempt themselves from the set
of relevant users.
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Short Term Use of the Device This study is not the first one to describe a
short term use of smart devices [13, 30]. This statement is out of line with the
way marketing tends to promote continuous self-improvement over long period.
However it could be interesting to reconsider the “proper use” of smart devices as
a means for limited short-term use before frustration sets in. It is reasonable that
change occurs on a limited period of time and that after the change, the need of
tracking and incentives disappears. This still raises a question of cost-benefit both
in terms of effort and money.

Do Figures Really Fit a Global Assessment of Fitness? In this part we want
to discuss the type of data produced and their appropriateness for judging fitness.
Sacks’ work on measurement systems may offer some insight into why the
quantification of the self that is supported by fitness devices may not be useful or
relevant to users over sustained periods of use [28]. In his analysis of conversations
between patients and doctors (or therapist) Sacks noted how when people establish
what might be thought of a “baseline” for some lay diagnostic assessment of
general health, if not fitness – so for example, sleeping or eating “well”, they do
so with respect to what is normal for them, and can monitor change or directional
differences as significant without reference to what that ‘normal’ actually amounts
to by any standardized mean or median measure. And the virtue of a diagnostic
category that has an “empty” baseline (i.e. it is your own judgement of normal
rather than, for example, a median measure in a population) is that anyone can tell
you (or a doctor) if they are sleeping or eating well or not without ambiguity. And
this is precisely the ‘definition’ that is required for this purpose – your sleep has
been disturbed because you have not been getting your usual 5, 7, 8 or whatever
hours. That is to say that according to Sacks these lay measuring categories do not
operate as “rough versions of something that is mathematicalizable” – there is no
need in many situations, and it is certainly not a reference to statistics in a general
population.

The overall point Sacks is trying to make is that the reason lay measurement
systems operate with a measure of vagueness is precisely that it makes them
intelligible without reference to a baseline. He explains this with reference to the
notion of what it means to be “driving fast”, where what is interesting to him
about that assertion is that we do not require a measurement from a speedometer
to understand what it means. We can say that someone is driving fast or slow with
respect to traffic, with respect to the state of a particular road, with respect to some
specific individual’s general driving habits and these are not statements that need to
be validated with specific measurements. It is often a case of a figure-ground relation
where the ground is, for example, the relative speed of the rest of the traffic and
other aspects of context. None of this means that a baseline shouldn’t be established
for measurable phenomena, when it is relevant to do so. But in the case of fitness
trackers, and perhaps more generally the quantification of the self, it is legitimate
to ask whether these measurement systems actually make sense, as well as quite
simply, are they useful?
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In the case of fitness devices, what we have is a standardized measurement
system (steps/calorie consumption calculation) that is typically used to measure
specific or discrete physical activities (e.g. going for a run, or training), turned into
a generalized tracking system that aims to provide a measure of general fitness. But
what these devices are giving to users, along with the standardized measurement
system is an arbitrary baseline of 10,000 steps a day which is even not really well-
suited for everyone [32], and an arbitrary set of objectives to measure directional
differences as constituting progress. Fitness is a vague category and fitness trackers
are not diagnostic devices, so when the users don’t buy into specific objectives
as part of a training regime with serious purposes and goals (as an athlete or
serious amateur might do – e.g. running 10 miles under a specific time) the game
mechanisms that are overlaid onto the basic step/calorie count run the risk of coming
across as unfair, confusing or arbitrary because they may contradict an individual’s
own perception of a what good effort or progress might be with respect to their own
“normal” [13].

There Is No Magic in the Device Smart device are sometimes marketed as magic
devices that user just has to wear in order to appreciate their benefits. They are
ready to go out-of-the-box, require little work on the part of the consumer and
will somehow share some the burden of life-style change with the user. Instead we
find that the motivation toward change has to come from the user (and potentially
their social support network) and that the technology can then support the change
with measures and records whereby progress can be easily viewed. Our study, with
others, supports that without any initial motivation or will for change, and personal
goals the device doesn’t bring anything else than raw data and badges.

Collaborative and Organizational Issues Related to the Use of Activity Track-
ers Within the Workplace If we were to consider the use of activity trackers in
organizational environments as has been done in other studies [9, 24], many issues
would have to be considered first. Our study pinpoints many of them such as the
privacy concerns, the length of use and involvement, the extra-work associated
or the reward mechanisms. There are obvious reasons why the activity tracking
ecosystems offered by these kinds of devices would be attractive to an organization
(and in particular, to Human Resources departments within organizations). They
claim to offer a solution to the hitherto largely unaddressed issue of providing
incentives to raise the overall baseline for health and fitness in the workplace.
And they come with a ready-made measurement system which on the surfaces
of it fits the requirements for standardization and accountability of any large
organizational bureaucracy. On this latter point, what we learned from our study
is that the measurement system offered by these activity trackers perhaps fits the
organizational bureaucracy too well. It reduces a socially complex and hard to define
concept like “fitness” to an easily measurable baseline (step-counting), it gives an
illusion of accuracy and accountability by producing visualizations and reports,
and holds individual performance unfairly up against arbitrary goals which suit the
collective (the organization), but don’t necessarily constitute a fair assessment of
individual efforts and improvements. It is also often envisaged that there would be
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a direct collaborative dimension to these trackers involving employee comparisons,
leader boards, buddy systems and so forth. Given the weaknesses and ambiguities
in the data along with privacy concerns and reluctance to share, we question the
viability, acceptability and even the ethics of this proposal. For all these reasons,
even if all privacy issues were to be properly addressed, we would still recommend
extreme caution in formally introducing activity trackers in the workplace and tying
the activity tracking ecosystem to financial or any other kind of organizational
incentives.

Finally, our study show the complexity of such programs including smart devices
and the socio-technical aspects of them, in terms of skills, program definition, and
management engagement.

3.8 Conclusion

In this paper we explored and assessed the use of activity trackers within the
workplace. We set up a study where we focused on a situation of pushed self-
tracking where the users engaged in self-tracking practices with the initial incentive
coming from their company or a relative. The finding reveals that the use of
activity trackers in that context is neither straightforward nor long-term. Users
experienced many kinds of frustrations that are based on the engagement required
to get accurate data, on the limits of the device, the limited value of the data, and on
the gamification set-up based on simplistic models – in summary the accuracy and
relevance of the device and data for particular personal needs and circumstances.
Another core finding that relates to the pushed self-tracking in the workplace is
the issue of privacy and related issues of ownership and control. This study shows
various concerns relating to the accuracy of the data, who may access the data and
the purpose of collecting data. Pushing activity trackers onto employees without
addressing these issues is unlikely to be the best way to engage users or employees
in a health oriented change management process. To conclude our findings highlight
the limits in using current activity trackers in workplace wellness programs.
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Chapter 4
“You Cannot Grow Viscum on Soil”:
The “Good” Corporate Social Media Also Fail

Federico Cabitza, Angela Locoro, and Carla Simone

Abstract The paper illustrates the adoption of an Enterprise Social Media in
a multinational corporation: the primary goal was to support the sharing of
experiences among its members and to facilitate their collaboration. The paper
highlights the outcomes and the problems that have been encountered in the effort
to link this initiative to the achievement of the goals mentioned above, and tries to
summarize the main reasons of these problems. The study adopted a research design
in which an online questionnaire was administered to the corporation employee.
By analysing the responses, we distilled the major points raised by the employees,
among which lack of interest and use. The discussion focuses on the lessons that we
drew from this experience on how an Enterprise Social Media should be introduced
within organizations, e.g., by considering integration with other systems and the
inadequacies emerged during the pilot experience.

4.1 Motivations and Background

In this paper we will report of an acceptance study of an Enterprise Social
Media (ESM) in a big, multinational corporation counting more than one thousand
employees distributed worldwide.1 The concept of ESM is broad and fuzzy and in
the academic literature there is not yet a commonly accepted definition [13]. Besides
ESM, scholars also use expressions like corporate social networking sites [28],
corporate social tools [17], and enterprise social software [9] to denote in short any
“organizational system and tool which utilizes Web 2.0 technologies to stimulate
participation through informal interactions” [9, pp. 92–97].

1The name of the company as well as the name of the ESM will be left voluntarily anonymous due
to the non disclosure agreement.
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The concept of ESM can then subsume a whole ecology of more or less
sophisticated tools, which McAfee popularized with the catch-all phrase of “enter-
prise 2.0” [18] to hint at technologies like message boards, blogs, wikis, friend and
contact networks, activity streams and file, photo, and video shares” [29] that are
used in an enterprise domain for their potential to “knit together an enterprise and
facilitate knowledge work in ways that were simply not possible previously”.

The difficulties in framing a precise definition of ESM lies, not so paradoxically,
in the simple idea that they are but social media used within an enterprise, that is
closed social groups and communities that are organized for and managed toward
commercial purposes.

In our case study we focus on a phenomenon that is often overlooked: good
technical means, like state-of-the-art technologies, can fall short of achieving the
socially-oriented purposes that motivated the necessary investment not because of
intrinsic shortcomings or design flaws. But rather because, when these tools are
moved from a prototypical dimension to be deployed at a large scale corporate
level, the dynamics of participation and care [10] that have been effective “in the
small” [4] are difficult to be scaled up: adoption and user satisfaction do not follow
the mere validation at the level of functional and non-functional requirements [26],
and regard the integration of the technical element [8] (the mistletoe plant mentioned
in the title) into an existing social milieu (the tree where usually mistletoe grows),
or also the challenge to fill in the gap between the social and the technical in an
organization [1].

In reporting a sort of failure story, we will make the case that the social aspects
that are inevitably connected with the success of social media in real environments
cannot be coped with the traditional approaches of IT product delivery; and that
further research is needed to explore new and bolder solutions, like to abandon
the traditional approach to the design-development-deployment cycle in favor of a
more constructivist one [6], where the tool grows and develops with the users, their
expectations and initiatives, also and above all with the contribution of the users
themselves. Social media is a paradigmatic case to explore this latter idea, as almost
all of the content that they mobilize is produced by the users, and their motivation
to contribute cannot be imposed from above.

After a concise review of the pertinent literature (see Sect. 4.2), in Sect. 4.3
the paper presents the antecedent of the case study. As anticipated above, this
regards the perception of a full-fledged ESM by the employees of the multinational
company mentioned above. While we present the results from the adoption-oriented
and survey-based user study in Sect. 4.4, Sect. 4.5 closes the contribution with a
discussion of the findings and themes that we extracted from the field.

4.2 Framing the Object of Study

As said in the previous section, we focus on the perceived low satisfaction of a
technically successful ESM. Before delving into the details of the case study, we
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need to frame the object of study, by better characterizing the essential elements that
can be found in an ESM, generally speaking. To this aim, we performed a literature
review, which we briefly report in terms of three main dimensions articulated in the
following points:

For whom – As said above ESM are social media used in the organizational
context. However, a distinction can be done if these tools are used to either foster
communication with the company customers (B2C) [24]; with the partners and
suppliers (B2B) [14]; among its employees [5, 11]; or – possible in theory but
much more difficult in practice –to connect all these stakeholders together, both the
internal and the external ones. Moreover, it should be made a distinction between
those who create content, i.e., the nodes of the overlapping social networks and the
actual users of the ESM, and who monitors the evolution of the networks and the
content flow among the nodes, in the wings so to say, to get indications of corporate
performance and elements for resource management and strategic planning.

Why – The explicit and more direct aim of an ESM is to support and improve
the quality of the social interactions within an organizational context in the idea
that this would positively impact the business performance [16, 19, 30]. This is
usually done by leveraging the (social) networks established for a number of more
or less explicit purposes, or enabling the creation of new ones. These purposes
and the target communities affect how ESMs are proposed and promoted within an
organization, and what functionalities they afford, whether mainly communication-
oriented [16], innovation-oriented [3], or collaboration-oriented [7]. In particular
ESM can be seen as the enabling tool supporting initiatives of company building
and brand identity [23], the continuous training of the employees, the increase of
the corporate “social capital” [21], which is also declined in terms of the pragmatic
need to find the available experts [5] and tap in existing expertise [2], knowledge
sharing [20], and idea generation and circulation [33].

How – The complexity of any organizational setting requires that the introduction
of an ESM is carefully planned [15] and even more carefully evaluated over time,
to conceive and enact the necessary adjustments for its evolution and effective use.
In fact, the adoption and success of an ESM, differently from any application that is
used in a corporate domain (whose use is not optional but rather mandatory), highly
depends on the motives driving the employees to use it. As noted in [11], ESM users
usually use it to achieve three concrete individual-level purposes: connecting with
co-workers; advancing individuals’ careers within the company; and campaigning
for projects. Complementarily, Richter and Riemer [25] focus on the use value
of (participating in a) ESM, which they trace back to the opportunistic value of
increasing the number of acquaintances (i.e., the social network) to potentially turn
to in case of need (cf. the notion of social capital by Putnam and Lin). Therefore,
for the interrelation and intersection of personal and institutional interests, the
assessment of the impact of the introduction of ESMs in terms of positive or
negative outcomes, return of investment and other measurable business performance
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indicators has proven to be a difficult task [13, 19]. Benefits are reported anecdotally
in terms of social capital development [31], business processes improvement, and
faster decision making [27].

In light of these dimensions, we will focus on an ESM designed and established
to explicitly foster intra-organizational collaboration and communication, but that,
in the words of the promoters, was also aimed at addressing a number of results
in the broad spectrum mentioned above spanning from internal communication
to knowledge management, and in particular to stimulate the active participation
of the employees in sharing their work practices and new ways to improve
them.

4.3 Before the Study: “Think Big, Start Small, Scale Fast!”

About 5 years ago the above mentioned company planned the introduction of an
ESM for its employees, who were distributed in a number of branches, a big part of
which established abroad. To this aim, the top management commissioned the ICT
division to develop a desktop (Web-based) application that had to be state-of-the-
art with respect to the typical ESM functionalities, such as profile editing, content
sharing, people search and the management of personal contacts.

The decision to make such a complex application in-house as a proprietary
asset [16] was motivated by two main needs: to protect the potentially confidential
information that was expected to flow through the ESM; and to have the full control
and a fine-grained visibility of the development process of its functionalities, so as to
prioritize and tailor them to the corporate needs. The requirements collected during
the design phase mirrored the top management will to invest on the ESM to get a
positive impact on the business performance. For this reason, the ESM was intended
to support only the social interactions that directly concerned work-related needs or
topics and was endowed with functionalities that could be useful to both socialize
and work.

Thus, users could create and edit their personal profiles by specifying many
options and providing rich descriptions; on the user perspective, this was clearly
a way to richly present oneself to the community but, on the corporate one, it was
also a way to get up-to-date information and complement what already stored in the
records of the personnel department. Users could also receive notifications about
the latest corporate news, so as to enrich and integrate the internal communication
memos. Location status updates were generated and dispatched by the platform
automatically: this was aimed at increasing a sense of connection and co-presence
among colleagues, but also improve the monitoring capabilities of the managers.
Users could also upload documents and other resources (videos, pictures) to be
shared with specific people; this clear collaboration-oriented feature also allowed
the emergence and indexing of lots of content that otherwise would have kept private
and local to the personal repositories of single employees. Similarly, the capability
to exchange messages within one’s network of contacts allowed for both the increase
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of personal communication, but also for the emergence of interactions that once had
been totally oral and hence doomed to oblivion. Lastly, but not less important, the
ESM also allowed users to create, or alternatively join, virtual “meeting rooms”.
These latter ones were intended to be devoted collaborative spaces where interested
people could meet virtually for common projects, discuss specific topics, and
address circumscribed issues with selected participants. Inspired by how real co-
located teams coordinate tasks and how people exchange valuable information also
in informal occasions (cf. [22]), these rooms were seen as private group chatting
rooms, where also electronic resources could be shared.

The top management decided to identify a small division, part of the ICT
department, where the basic functional and usability requirements of the ESM could
be collected, deployed incrementally, tested on-the-go, and refined according to the
continuous feedback collected from the field and by a dedicated and responsive
ticketing service.

Identifying the beta testers of the ESM among the members of the ICT
department looked at first a reasonable choice. First, this made the interaction
loop between beta users and developers short and tight: the division counted about
50 people and they all shared a common background if not a direct acquaintance;
second, the Chief Information Officer (CIO) was genuinely interested in investigat-
ing the impact of an ESM in the fostering and management of innovation processes
in software production. This was mainly due to his belief that an ESM would
facilitate the corporate-level strategic decision to adopt cloud computing services,
in order to supply software solutions to the whole company and its customers: in
a company where employee turnover was among the lowest ones at national level,
the CIO’s idea was to foster a company climate where the older employees could
want to share their experiences from the field of work while also updating their
skills and acquiring new competencies, the young would want to “emerge from the
shadow” (to quote his expression), and all of the employees to creatively react to
the technological challenges posed by these new strategic directions. In Sect. 4.5 we
will see how this choice could have prevented the decision makers from expecting
potential problems related to the e-literacy of the average company employee, who
differed from the average ICT employee.

The pilot test was perceived as highly successful: first, the ESM was delivered
according to the plans, that is within the schedule and the intended budget; second,
simple quantitative indicators of voluntary use, like the number of profile updates,
uploaded documents, posts, exchanged messages, were considered fair and coherent
with the overall engagement of the small community of beta users. Furthermore,
the ESM was successfully used to promote and host a series of contests for ideas,
which exploited the functionality of the “virtual rooms” to keep idea discussion and
selection focused and effective. These contests, which were aimed at selecting and
awarding the best ideas on how to implement new processes and models to improve
the quality of the relationships with both the internal and external customers, had
been purposely conceived as sort of “fertilizing seeds”, to foster participation and
feed the ESM with genuine and valuable content from the beginning.
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This makes this experience similar to the case illustrated in [33], where the
main goal was similarly to stimulate the collaborative generation of ideas with the
strong commitment of the top managers involved (including the CIO). The main
difference lies in the explicit role of the adopted ESM itself: in the latter case,
the role of the ESM was to improve the transparency of core decision processes
that the organization perceived as mysterious and opaque; in the pilot case we are
reporting instead, the main role was to raise the awareness of the employees about
the opportunities of career advance and professional development created by the
strategy of “going cloud”, rather than to see this as a threat to established positions
and traditional competencies.

After this successful pilot, in 2014, the corporate top management decided to
open the ESM to all of the departments and employees. On the strength of the
positive feedback during the pilot of the ICT department, the company invested in a
multi-channel communication campaign aimed at illustrating the positive impact of
the initiative on that branch of the company, the state-of-the-art features of the ESM,
the importance of “going social” after the worldwide success of generalist social
networking sites like LinkedIn and Facebook, and the projects of either competitors
or similarly wide corporates (e.g. [5, 11]).

At the beginning of 2015, after observing low scores associated to the quanti-
tative indicators mentioned above, the company involved us in a small project to
collect feedback from the shop floor and try to understand why the ESM seemed to
lag in reaching full and widespread adoption.

To this aim, we co-designed with the Internal Communication office of the
company an online questionnaire by which to collect the opinions of the ESM users
about the perceived value of the ESM and its perceived strengths and weaknesses.
The survey was considered a feasible means to reach as many employees as possible,
also due to the fact that many of them were located in different places and in
different countries. The following sections describe the results and discuss the main
themes we could extract from the feedback given by the survey participants.

4.4 The User Study

The questionnaire-based survey was advertised through the home page of the
corporate portal and left open for 1 month. A hyperlink to the questionnaire was also
available in the home page of the ESM, but no personal invitation was sent by email.
Participation was voluntary and particular care was paid to assure participants that
their answers would be kept anonymous by the platform at any step; consequently,
no incentive was associated to participation. This could partly explain the fact that
when the survey was closed, only 180 complete questionnaires had been collected.
Although this number represented a small portion of the whole corporate personnel,
it was considered sufficient by the management to get a first feedback about the
ESM and by us to inform our research study.
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The questionnaire encompassed items where the respondents had to check one
or more options (often yes/no), express a level of agreement or appraisal on a
6-value ordinal scale, or leave a free text comment of any length. This mix of
closed-ended and open-ended questions was considered critical to get clear and
simple indications to be evaluated through statistical analysis (mainly binomial
tests and proportion tests), as well as valuable suggestions and comments to be
considered more qualitatively so as to surrogate the lack of structured interviews.
Interviews were considered both an unfeasible and unreliable technique to adopt in
that company, for its dimension and for confidentiality issues, respectively.

As a first question, the questionnaire included a common and simple measure of
user satisfaction, the Net Promoter Score (NPS). This score is obtained by asking
the respondents to indicate in a 1–10 scale the likeliness by which they would
recommend their colleagues to join and use the ESM if they had not yet done it. The
resulting NPS was �68, a very low value obtained by subtracting the proportions
of so called promoters, i.e., those indicating 9 or 10 in the scale above mentioned
(9 %), the proportion of detractors (77 %), i.e., those giving a value from 1 to 6.
In short, very few people would recommend their colleagues to spend time on the
ESM for any practical purpose and this alone could explain the poor quantitative
indicators of adoption that motivated the user study.

Moreover, when respondents were asked whether the ESM could become an
effective tool to support work activities in the future, those who were clearly positive
were in the same number of the clearly negatives (20 % vs. 20 %). However, the
uncertain respondents, i.e., those who chose the middle value in the ordinal scale,
showed a slightly positive attitude (.60 vs. .40, p = .048.2)

This partial opening to a better appraisal of the tool could be explained in terms of
a still little knowledge of the potential of the tool. Indeed, the second item confirmed
that the self-perceived familiarity with the ESM was reported low by the respondents
(.59 vs. .41, p = .014) after approximately 3 months since the go-live. To assess their
knowledge of the application, the majority of the respondent sample chose the value
‘2’ in an ordinal scale from 1 (no knowledge at all) to 6 (expert level); the median
value was 3.

This little knowledge of the ESM could be only partly traced back to the fact
that the campaign of communication about the tool was considered ineffective
by the majority of the respondents, since the number of positive opinions and of
the negative ones were very close and the difference in the proportions was not
statistically significant (.51 vs. .49, p = .8).

This campaign targeted use value as the main concept that could drive the use
of the ESM among the corporate employees. For this reason, advertisements and
presentations were aimed at raising awareness of the multiple purposes that using
the ESM would allow to achieve. The questionnaire then recalled those intended

2Proportions are indicated for negative answers vs. the positive ones, followed by the p-value of
the binomial test performed on the null hypothesis that the proportions are equal – the lower the
p-value, the more significant the differences.
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functions of the ESM and asked the respondents to indicate their level of agreement
with the claim that the tool was effective to those respect. This was aimed at a
twofold objective: to understand whether the respondents could perceive the use
value of the ESM; and also what kind of functions they acknowledged as the most
relevant ones.

The respondents expressed a general and clear disagreement in regard to all the
intended aims suggested in the questionnaire, except for the items regarding the
potential: (a) to promote participation and collaboration in the internal projects
of the company (.49 vs. 51, p = .9); (b) to improve the sharing and circulation of
innovative ideas, best practices and lessons learnt across even distant corporate
branches (.45 vs. .55, p = .27); (c) to improve mutual knowledge among colleagues
even of those belonging to distant corporate branches (.45 vs. .55, p = .38); (d)
to improve horizontal (peer-to-peer) communication (.46 vs. .54, p = .58); (e) to
improve knowledge sharing and problem solving (.46 vs. .54, p = .5); (f) to improve
the quality of the information regarding the human resources (e.g., their personal
details, interests, competencies) (.49 vs. .51, p = .9); (f) to make the company
employees more linked in and connected (.45 vs. 55, p = .27).

Although these findings could seem to represent a substantial agreement of the
corporate staff with the ESM tenets advocated by its internal promoters, it should
be noted that in no case the response proportions have been found to differ with a
statistical level of significance.3

Conversely, disagreements were all statistically significant. The strongest dis-
agreements were detected in regard to the claims that the ESM could increase the
efficiency of decision making and work processes (.74 vs. .26, p = .000), improve
the community resilience (that is the capability to confront unexpected difficulties,
.68 vs. .33, p = .002) and help people in recognizing the talented employees or
in letting the diligent ones gain due visibility (.69 vs. .31, p = .000). Similarly,
the users disagreed on that the ESM could improve productivity (.64 vs. 36,
p = .015); getting faster information retrieval (.67 vs. .33, p = .005); stimulating
positive competitiveness among the employees (.66 vs. 34, p = .005); as well as to
improve vertical (inter-hierarchical) communication (.62 vs. 38, p = .35).

Similarly significant (but lower) disagreements were expressed also for other
important functions, that is the improvement of the quality of the information
about the company projects and products (.62 vs. .38, p = .05); and the increase
of the ability of the single ESM users to solve their daily problems or find the
right colleagues to rely on to find effective help (.59 vs. 41, p = .04). This was an
important aspect that motivated the initial investment on the ESM: therefore the
same question was also reformulated in another item, getting even worse results
(.64 vs. .36, p = .017). This is in line with the responses given for a third item that
specifically focused on the usual practices of expertise finding. To that aim, using
the ESM (e.g., by opening a specific virtual room), was one of the last resources

3In other words, in those cases it cannot be excluded that other surveys, involving other
respondents, would yield different results.
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considered by the respondents: only the 4 % used it, at the same level of reliance
on emails and other social network sites (like LinkedIn). Conversely, asking to
close colleagues (i.e., peer referral), asking to the managers of pertinent functional
unities (i.e., hierarchical referral), and relying on personal memory were reported as
the ways more often performed to find expert people and look for knowledgeable
support.

4.5 Insights from the Field and Discussion

The questionnaire also encompassed a series of open-ended questions, which
allowed the respondents to leave a free-text comment. In particular, the question-
naire invited the respondents: to leave a general and frank comment on the ESM
and the questionnaire itself; and to choose three statements from a predefined list
that better represented the ESM. In regard to this latter item, Table 4.1 reports the
ranking of the predefined options among which the respondents could choose the
most representative ones. Notably, claims of uselessness were chosen almost two
times more frequently than those regarding utility (132 vs. 68). Negative statements
were chosen more often than the positive ones (187 vs. 142).

In addition to the statistic analysis of the closed-ended items that we reported
in the previous Section, we also analyzed the free-text comments by adopting tech-
niques inspired by content analysis and Grounded Theory (GT). In the latter case,
open, axial and selective coding were applied to identify parts of the responses that
we could find similar in meaning, so that we could extract recurring concepts and
then higher level categories characterizing the comments of the participants [32].
All of the coding tasks were performed by two authors iteratively, until a sufficient
inter-rater agreement was achieved, and no new code or theme could be generated
from the available data.

Table 4.1 The ranking of the options available for the item “choose at most three statements to
define the ESM better”. (Only the items chosen by more than 10 % of the respondent sample are
shown)

It’s a fad in the wave of the social networking hype 31 %

It’s useless since it is not clear its real application 24 %

It’s little intuitive and usable 22 %

It’s an Internal Communications project 21 %

It improves the sense of belonging 15 %

It’s useful to have a better knowledge of the colleagues 15 %

It’s useful to find people to involve in new initiatives and projects 14 %

It gives value to the human and informal factor 13 %

It’s not applicable to my work 13 %

It’s a waste of my time 11 %

It’s useless as similar external services already exist 11 %
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Table 4.2 The classification categories and the macro-themes extracted from the comments

Axial coding Open coding

Use value Redundancy, usefulness, leisure, idea sharing, knowledge circulation

Social evolution Innovation, care, self-improvement, continuous learning, skills,
e-literacy

Social media aspects
Collaboration, communication, internal communication, dissemination,

participation, self-visibility, netiquette

Symbolic value Sense of belonging, emotions, company building, firm culture,
participation

Technical evolution Interoperability, accessibility, timely updates, closure, malfunctioning,
usability

Obstacles and barriers Control, censorship, working rhythms, informality

To this aim, first we identified all of the meaningful statements (76) contained
in the 50 comments left by the survey respondents. Then we classified each of
them according to two different predefined code sets: whether they were positive,
negative or neutral with respect to the ESM; and whether they regarded either social,
technical, or socio-technical issues. Like in the case of the predefined statements
(see Table 4.1) the negative statements were the majority (33), while we found 21
comments to be positive, and 12 to be neutral. For the others, the authors could not
convene on a clear category. We also found that the majority of comments regarded
social aspects, whereas 22 of the comments addressed technical questions, and 7
socio-technical matters.

Afterwards, we extracted the codes by which to label the statements identified
above (cf. the “open coding” phase of the GT method); then, we gathered codes of
similar content that allowed to group the statements together (the so called “axial
coding” phase); and, finally, we created broad groups of similar concepts, or themes
(the “selective coding” phase). The result of our coding is reported in Table 4.2
where in the columns we report all of the single categories extracted from the content
of the comments, and the rows represent the axial codes (themes).

Use value and technical evolution were the themes that recurred most frequently
in the respondents’ comments. However, the latter theme was explicitly solicited
from the respondents by means of an item that asked for suggestions and ideas
for the improvement of the tool. The other recurring themes spanned uniformly
in the socio-technical spectrum, from interoperability, usability and accessibility
(technical concepts), to innovation, idea sharing and symbolic values, which
conversely regard how the community appropriated the tool to improve the existing
social dynamics and how the community’s members perceive it from the inside.
These latter socio-technical aspects were perceived both from the perspective of the
opportunities unleashed by the ESM, and from the perspective of the obstacles and
barriers that could prejudice the success of the ESM. In what follows we report
the main macro-themes that we extracted in the content analysis along these two
perspectives.
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4.5.1 Value of the ESM

Around the 30 % of the comments addressed the issue of the use value of the tool.
We define the use value of the ESM as the extent this tool was perceived useful
and effective in helping its users achieve their business goals. To this respect the
main issues were related to a lack of knowledge and understanding of what could be
done with the ESM in concrete terms. In particular, many comments addressed the
redundancy and overlap of some of the functions of the ESM with respect to other
applications already available to the company employees, like institutional personal
pages, synchronous messaging, and the institutional document management systems
already in use within the various branches of the company as the main sources of
information and contact. In the words of a respondent:

At the moment it does not solve any real problem, so its use remains marginal. I would
cut off some functionalities and I would improve others, such as document sharing and
classification [. . . ] Create an interface to the employees which enables to directly see which
rooms have been created and which ones can be of interest; furthermore, they should
consider to let [the ESM] be used by external collaborators and consultants also, as they
are a valuable part and parcel of our working teams!

A similar complaint was raised by many with respect to the vocation of
the company ESM to be a full-fledged social networking site. In this case, the
overlap was perceived as even greater with other systems, like Facebook (for
the management of the contact network) Twitter (for micro-blogging and news
dispatch), and LinkedIn (for the similarity between its group discussions and the
ESM rooms). The idea that the ESM should integrate different classical features
in one single application to be used within the organizational borders was clear;
however, the temptation to make comparisons was even stronger: when compared
with the level of maturity of the above social media, the ESM was perceived as
less user-friendly and appealing, and found to be too rigid in how content had to be
structured in the virtual rooms. Still on the usability side, some reported the lack of
an advanced search functionality that would make the tool a faster and more reliable
source of information. The poor perception of some users could then be traced back
to the inadequacy of timely updates, both in regard to the personal profiles and the
corporate news, that made the ESM to seem a bare and deserted public square.

In short, the ESM was perceived as if still missing the intended role of trigger
of new and complementary ways to socialize with colleagues, and to share with
them ideas, advice and knowledge, as well as to make the enterprise culture and the
employees’ sense of belonging stronger. On the positive side, a few respondents
found the ESM useful for continuous learning (especially to improve language
skills), and to organize informal meetings and recreational activities in a bottom-
up manner. Paradoxically, this latter strength of the ESM, i.e., to enable leisure
activities and small talk among colleagues, was also perceived as a drawback for
a tool intended to improve organizational practices: for those looking for formal
documents, official and reliable information, and useful pieces of knowledge in
serious conversations, informality, convivial chatter and other forms of shopfloor
sociality were considered a sort of noise “muffling the useful signal”.
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The thematic rooms where you know that “real stuff” is gonna be shared are restricted
access, for confidentiality issues. So you cannot peek at them, unless you ask the manager
in charge. On the other hand, the open rooms seldom share serious documents that have
been certified by someone, but rather provisional drafts and lots of waffling.

One comment explicitly recognized these two opposite poles, of formality and
informality; however it perceived the ESM as “having a tremendous potential to
be used as a valuable bridge between the formal organization and the informal
communities the company hosts”.

Only a few respondents (approximately the 10 %) stressed the importance of
initiatives like the new ESM to improve the sense of belonging of the company
employees, to enhance related symbolic values such as the company spirit, brand
identity and firm culture, and to share lessons learnt and success stories across the
corporate. These comments regarded more the value of the ESM at a symbolic and
emotional level, leaving the socially functional and the merely technical component
out of consideration.

4.5.2 Technical Evolution and Socio-Technical Barriers

Coherently with the closed-ended items, many respondents were aware of the
problems that the ESM was having in terms of usability and flexibility and
mentioned them to the survey promoters. That notwithstanding, we also detected a
general awareness that most of the issues were but “sins of youth” and that feedback
initiatives like the questionnaire itself and efficient ticketing would soon bring to a
better system in line with the expectations of the vast and heterogeneous staff of the
company.

I like the ESM very much as a project, much less as an application, and indeed I do not use
it. However, even Facebook at the beginning had few users and must have seemed useless to
those few trailblazers; today everyone uses it and finds it a convenient tool to communicate.

Rather, the main problem regarded how the ESM could be “inserted” in the
existing practices of the many communities within the company, which were not
only functionally but also culturally various. To this regard, a comment used the
botanic metaphor of grafting.

The ESM does not come out of the blue. They deployed it in a multi-level company that
already employs tens of big and small applications for its operating procedures. [. . . ] It is
proposed as a one-size-fits-all new application that could be used for disparate aims, but its
linkage with other specialized tools is poor or absent. It’s like they wanted to grow mistletoe
on soil. They do take care of it, so they water it, and also pour fertilizers and nutrients on it;
but then are surprised if this do not take root and flourish. Mistletoe needs a strong tree to
grow, and there it yields its juicy berries.

Another comment shed light on the gap between perceived utility and potentiality
and that probably the people of the company “have not understood what that social
media is really for”.
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The professional nature of the EMS should be strengthened and its valence as an ICT tool
for the business. [To this aim] the ESM should be more “evangelized” by proposing and
pushing it as a new tool available and usable in the current projects [. . . ] they should make
it clear that it can improve communication within a distributed team, and that it can be used
to share knowledge about specific project documents and resources, as it allows to talk of
them alongside of them, in a more contextual manner.

Also the redundancy and interoperability problems with the existing corporate
tools were seen as both technical (in terms of batch synchronization, standard
exporting formats, and uniformity of fields and codes) and socio-technical barriers
to the wider adoption of the tool. On the other hand, exploiting the legacy systems
was also seen as a way to make the ESM reach a critical mass of users that could
make membership and participation more natural and even spread by word-of-
mouth and imitation [12].

The ICT people should better explain how to use the ESM and which the differences with
respect to other systems of internal communication lie. Why should I use the ESM to write
to a colleague if I have her email? Is there any complementariness or advantage? I don’t
see any. [. . . ] It would be very important to integrate the ESM with [a legacy tool]. Now
the systems do not speak to each other. I cannot access the ESM with the credentials of the
other system and I should not subscribe anew to any novel tool they conceive of. If only
they do both these interventions, the ESM can have a future and get not only niche use for
very few aficionados (if this is not what they really want. . . ).

4.5.3 Social Evolution Fostered by the Tool

Most of the positive comments viewed the ESM as a great tool to improve both
the individuals, i.e., their e-literacy and social media skills, and their communities,
in terms of mutual acquaintance and communication. Approximately the 15 % of
comments highlighted this, by appraising the creation of rooms where webinars
had been made available and their participants could interact with the teachers,
asking for clarifications and further materials. Indeed, the case of the rooms where
native speakers had written conversations with other non-native colleagues on both
professional topics and current news (both for Italian and English learners) was a
success case of the first months of use of the ESM, and inspired further similar uses
and experiences. The idea was that the ESM could give the opportunity to actually
increase the number of the colleagues, and more importantly, the kind of colleague,
with whom one could interact. While one’s colleagues were usually those working at
arm’s length, in the same physical room, and hence working on the same things with
similar competencies, the ESM rooms were seen as distributed “coffee machines”
where to meet different people e.g., IT geeks and administrative officers, rookies
and experienced project managers, and start conversations triggered by the room
topic or aim.

That notwithstanding, other comments highlighted how distant the theoretical
advantages were from being exploited by the shop floor employees. After all the
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ESM was conceived and developed within the ICT department and its preliminary
tuning involved people that already had a mid-to-high expertise with PCs and Web
services.

The problem is that the degree of readiness of most of the people working here for
technological innovation is poor. Having a PC on your desktop does not mean that you
know how to take full advantage of it; I personally know colleagues that have been using
word processors and spreadsheets for decades without knowing most of their options, like
formatting styles and simple formulas, let alone automatic indexes and macros. [. . . ] You
have to invest on people first beyond a minimal level, and then on the tools you want them
to use. If you do it, then the tools could catch on and help you further invest on the people:
it’s a virtuous loop.

Approximately one comment out of ten also addressed the obstacles to the
acceptance, appropriation and use of the tool. Some related to the sense of being
controlled, even censored. This feeling was reported by some respondents who
noticed how some of first rooms were closed and deleted “for alleged infringement
of the ESM netiquette” which, however, was communicated only after that the
first comments had been posted. This gave the impression that some designers
or managers behind the ESM project were initially peeking at how the users get
accustomed with the concept of room, and worse yet, at what content users used to
create to “inhabit” those collaborative venues, and did not like it, deciding soon after
to obstruct those habits and practices. The line between acceptable and improper
uses of the corporate tool appeared immediately very fine: is speaking at length
of the last elections in English for Italian employees indulge in small talk during
working hours or time devoted to professional updating? Would the continuous and
assiduous updating of one’s own profile be considered by the supervisor a sign of
professional narcissism or rather of care for the quality of the content available in
the ESM?

Is it legitimate the use of a social network during the working hours, even if it is the
corporate one?

I have begun to use [the tool] to refresh my language skills in a room where an English
course was provided. However, this neither preparatory nor immediately related to my job.
So I could have given the impression to steal working hours to the company and I quit the
room. Maybe even the fact that I quit it could backfire on me. Am I paranoid, or what?

Soon after the communication campaign pressing for the diffusion of the ESM among us,
another campaign started. They called it of “awareness raising” on what should be written
on the ESM and what not. I remember the case of one colleague being scolded because he
had posted a picture of him at the beach. But he was at a salesperson periodic meeting that
was held at a fashionable beach! To be frank, If I have to be afraid of what I write, I’d better
not write. . .

The fear to expose oneself to the judging eye of the managers cannot be
underestimated as a factor having the potential to condition participation, both in
terms of quantity and quality. Improper use can relate not only to what it is shared or
published and to how much it is (as it is quite obvious), but also to when something is
shared. This is less obvious, because updates times in a ESM can provide indications
of how often and when one employee gets access to work stuff outside her office
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hours, as well as give hints about one has a break, so to say, within those hours,
especially if the current schedule given by the supervisor is very tight (and she
knows it).

It is a social media well done: it is a pity not to have time to use it properly. On the other
hand, even if I had time to, I would hardly linger over it. It would be silly. . .

As said also in regard to the perceived use value, the informal nature that many
employees associated the ESM with clashed with the idea of a tool aimed at
supporting decision making and problem solving. Even besides the conceptual level,
it was the concrete use of the system to disappoint those who seek available expertise
and reusable knowledge. On the one hand, there was a general awareness that
many conversations could convey useful pieces of information, advice and solutions,
what it is commonly denoted as tacit knowledge; on the other hand yet, finding
this knowledge when needed without proper functionalities of structured indexing,
semantic tagging and effective full-text search could prove to be impossible.

The idea is good on paper but there looking for usable information in it would be too time
demanding. Looking for the right room where some issues could have been discussed and
solved is easier said than done, especially if the number of rooms is huge (as the ESM
promoters hope it will become soon). [. . . ] if I need an information I know at least where to
find it, or whom to ask to. Even in case I were so lost not to know where to turn, I’d hardly
want to give this impression on everyone on a corporate level.[. . . ]

As expected, we also found some negative comments regarding the inadequacy
of any virtual tool in replacing de visu communication, even if the intended aim of
the ESM was to complete traditional means and even triggers more encounters and
physical interactions.

I personally think that colleagues should meet in place and have opportunities to socialize
in an authentic way [. . . ] this form of communication cannot be replaced by anything else
and it’s even dangerous to think it can. The direct knowledge of people is always the best
thing to attain and I am worried that the more we think of being connected [virtually], the
less we are actually.

I know my opinion could sound silly, but I think that the ESM actually reduces the number
of opportunities to discuss in presence. You write someone for help and get a fast reply,
which does not satisfy you. But you don’t want to seem harassing and quit asking. You
actually burnt it. Let alone group chats, the rooms [how the call them]. Would you call it a
conversation? The whole thing is reduced to a spurious virtual chattering.

4.6 Conclusions

In the light of the themes extracted from our case study, we now wrap things
up. Our paper contributes in a still neglected strand of research, which regards
the socio-technical failure of apparently good software applications. It is also a
contribution into a growing area of CSCW research: the domain of ESM. The
most relevant studies in this area, also mentioned in Sect. 4.2, like [5, 11, 25],
convene that the adoption of ESM is not specifically depending on the technical
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functionalities, or the degree they are valid, but rather on the different contexts in
which the technology is deployed, that is on the fit between the technical and the
social dimensions of the overall socio-technical system.

In [28], the authors claim that “despite the huge potential returns, few managers
adequately invest in developing these kinds of networks [. . . and] experiences in real-
world companies suggest that these entities can and should be actively managed,
albeit not with conventional forms of management” (our emphasis). In the same
vein, in [25] it is suggested that ESM are open systems, that is it is not possible
to precisely define how and for what purposes they can be used. Therefore,
understanding their impact requires understanding several factors, including the
adoption strategy, the local conditions and the user expectations.

Moreover, the same authors claim that co-evolution is the suitable strategy to
make the appropriation required by open technologies possible: co-evolution can be
based on the transformation of technologies that users are familiar with, and/or on
a strict involvement of the users in the technology design. This is also the idea that
the experience we have reported in this work has suggested us. The care paid by the
top management, which is a necessary element for the success of complex software
applications in organizations [10], and that also in our study proved to be essential
for the good impact of the beta version of the EMS in the ICT department, is simply
not enough when a “good product” that is fit for a small environment is deployed
“into the wild” of a greater organization.

The idea of product, and its deployment, must give way to the idea of project,
and its participatory co-production. More importantly, the idea of care “from the
above”, which we argued [6] is effective in a paternalistic relationship between the
top management and the shop floor, could be overturned in a more dynamic and
creative relationship between the content producers (i.e., the EMS users) and the
content consumer (both the EMS users and the top managers).

To recall a respondent’s comment above, further research must be then performed
on how to graft growing network communities [7] (the viscum, which incidentally in
the flower language means goal achievement, success and prosperity) into already
established and firm communities of practice (the tree). If the graft is successful,
plant and tree can co-evolve and become a hybrid organism (known in botany as
viscum continuum) that can thrive and yield innovative fruit and outcomes.
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Chapter 5
From Eco-feedback to an Organizational
Probe, Highlighting Paper Affordances
in Administrative Work

Matthieu Mazzega, Jutta Willamowski, Yves Hoppenot, and
Antonietta Grasso

Abstract In this paper we present a pilot study of the Print Awareness Tool (PAT).
We initially designed PAT as an eco-feedback tool for paper waste reduction, but
in our pilot study, it proved additionally even more valuable as an organizational
probe providing the opportunity to question organizational paper-based workflows
in general. Our findings illustrate that this is particularly true for administrative
work where individuals have little agency, i.e. control over the printing tasks and
processes they are involved in. We saw, however, that to capitalize on this effect,
and to gather and benefit from the knowledge coming to the surface, the tool has to
be enriched and managed accordingly. In addition, our study also showed evidence
of paper affordances for administrative work that go beyond those discussed in the
literature so far. From our findings we finally derive design requirements to digitally
support such affordances and to extend PAT from a paper waste reduction tool into
an infrastructure that would support organizations with a paper to digital transition.

5.1 Introduction

In this paper we present results of a pilot study of the Print Awareness Tool (PAT).
PAT is the productised version of a research prototype that was initially designed as
a tool for paper waste reduction, targeting individual employees in a work setting. Its
explicit aim was to raise awareness and reflection on individually decided transient
printing, i.e. printing constituting either pure waste or being used for the informal
organization of work. Indeed, paper waste is not negligible: industry reports [9]
have shown that around 15 % (slightly varying in different industries) of the paper
printed in an office environment is never collected from the printer. It directly ends
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up in the waste basket. The same studies report that, while noticing waste, people
do not relate it to their own behaviour and are not aware of their personal paper
consumption.

To address this issue and to motivate employees to print more consciously, with
PAT, we had followed a typical eco-feedback approach [8] providing the users with
ambient awareness of their printing habits. With respect to the initial objective,
the approach proved indeed effective: in a first experiment, described in [14], PAT
made users reflect on their reasons for printing and think twice before hitting the
print button. In consequence, they reduced unnecessary printing where they could
and started using more digital alternatives, e.g. reading and annotating documents
on screen instead of paper. Furthermore they optimized paper-based workflows
to reduce printing when empowered to do so. Nevertheless, in a work setting the
large majority of printing is not a personal decision, but mostly governed by well-
established organizational work processes that are beyond the individual employee’s
control. Thus, in this first experiment, when questioning the necessity of the various
print jobs they issued (or had to issue), PAT users spontaneously started to pinpoint
paper intensive organizational work processes they were involved in, that they could
not change, and that hindered them from printing less and “doing better”. For us,
this was a first intuition that, beyond deploying PAT as a personal paper waste
reduction tool, i.e. targeting the individual employee, it could furthermore serve as
an organizational probe creating the opportunity to discuss, question and reconsider
more widely organizational paper-based workflows, especially in the context of
organizational paper-reduction and paper to digital transition efforts.

The first experiment was carried out in a very particular setting: a research
lab, with participants whom we all knew personally, and with whom we already
interacted on a daily basis. It was thus natural for those participants to provide
us with immediate and spontaneous feedback on their printing pain points, on the
organizational processes forcing them to print, and sometimes even with suggestions
for improvements. These reactions already gave us evidence that the tool could
be extended and used more widely as a means to elicit printing processes to be
optimized or even replaced completely. However, considering the industry reports
on printing waste and the customer pull, the commercial units decided that there was
already enough customer benefit to transfer the tool as it was, and to commercialize
the resulting product (Fig. 5.1) as a paper waste reduction tool. Indeed, in the initial
experiment the print consumption had decreased by around 10 % [14].

When the commercial unit engaged their first customer, they asked us to follow a
pre-commercialization pilot, focussing on possible usability issues and verifying the
tool’s adoption among its users and its impact on their printing habits. We decided
to accompany and study this pilot, to assist the business groups with the commercial
productisation steps, and also, more interestingly for us, to confirm and extend the
first analysis to a “real setting” outside a research organization.

In this new study, targeting mainly administrative work, PAT functioned indeed
as an organizational probe. Yet, this effect was even stronger than in the initial
experiment. As we will see, this difference is mainly due to the work role of the
users involved. Indeed, in contrast to the first experiment where the participants
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Fig. 5.1 The print awareness tool providing ambient awareness of the user’s personal print
consumption and access to more detailed and comparative information

were for a large part researchers, i.e. knowledge workers who themselves control the
major part of their printing (scientific papers to read etc.), the new study involved
mainly administrative assistants who are more constrained by their workflows and
hierarchy and who have essentially very little control over their printing. Indeed, the
character of administrative assistants’ work creates an antagonism. On one hand,
administrative assistants typically have a particularly high print consumption that
would be particularly desirable to target and reduce for the organization: this is
why they had been chosen by the customer as first pilot users. On the other hand,
they are among the most un-empowered employees with respect to taking decisions
to reduce their print consumption. The reason is that they mostly print either for
others, managers or team members, or in the context of established, even if often
organizationally not well understood processes that they do not control.

Our study highlighted this particular character of administrative assistants’ work,
making it difficult for them to achieve paper (waste) reduction. However, it showed
also that particularly for these users PAT creates the opportunity to express their
printing pain points and to question the processes they are involved in, creating
wider opportunities for print reduction. Beyond these insights, our study also
uncovered novel paper affordances of administrative work, involving in particular
recognition and expertise. To enable paper reduction and facilitate the transition
from paper to digital those affordances have also to be considered. On the basis
of these observations we derive design requirements addressing both aspects, the
extension of PAT from a waste reduction tool to an enabler for paper to digital
solutions, and the digital support for administrative paper affordances.

Our paper is structured as follows: we first describe the customer context and
setup of our pilot study. We then discuss in detail the findings from this study. First
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of all, the study illustrates how PAT acts as an organizational probe, but also that
it has to be accompanied by appropriate management actions to fully benefit from
this effect. Second, our study highlights novel paper-affordances for administrative
work, beyond those already well known and discussed in [11]: on one hand, paper
makes the administrative employees’ work accountable, visible and tangible, for
themselves, but also for their colleagues and hierarchy. On the other hand, paper
relates to and materializes those employees’ expertise. These affordances have to be
taken into account when attempting to smoothly replace paper with digital solutions.
In the last section of our paper we reflect on how to embed PAT in a paper to digital
transition effort and how to translate these affordances into proper digital metaphors
when designing digital solutions.

5.2 Pilot Study

Following the positive results observed with the first internal PAT experiment in a
research centre [14] and the traction the tool got when demoed at customer visits, it
was transferred into a commercial product. Once this product available, the business
groups as well as the first early adopting customer were keen to involve us in the
pilot deployment. This gave us the opportunity to verify the intuitions and findings
gathered from the initial experiment and to extend the analysis to a real setting.

5.2.1 Context

The customer is a well-established French retail chain, with proximity stores in
many cities. PAT has been deployed in the group headquarters, where they have
around 1200 employees managing the global activity of the company and aspects
of its retail stores (HR, supply, global communication and legal support). The
organizational structure is based on departments and services covering a large
spectrum of activities – technical, financial, legal, etc. The same diversity exists
in the professional roles ranging from assistants, to managers, controllers and
administrators. The commercial purpose of our pilot study was to assess the
appropriation of PAT by its users as well as to accompany the customer with the
management of the tool on their site.

The first pilot was limited to 30 employees and started in May 2014. As paper
(waste) reduction was the advertised objective of the product, considering their
typically high paper consumption, the customer selected mainly administrative
employees as pilot users: 21 out of 30 pilot users were administrative assistants.
The participants worked in 12 different departments, with only 2 departments
having more than 3 participants, IT (7 participants) and HR (13 participants). In
consequence, the effort of the participating users was in some cases rather isolated,
not involving the whole department or work group. This also meant that their
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managers were usually not involved in the pilot and thus only superficially aware of
their assistant’s involvement. This did not facilitate discussions about printing issues
between assistants and their managers or team mates for whom they were printing
documents.

Concerning our research-oriented study, it was mainly qualitative, but included
also the analysis of some quantitative material, used to feed the commercial units
with numerical results about the print volume reduction achieved. For the qualitative
part, during three on-site visits, we conducted three workshops and two series of
interviews with 11 users and the customer’s local team managing the pilot on the
site. For the quantitative part, we have extracted various empirical data from the
client’s print tracking database and collected complementary data during the pilot
period. The analysis of the print volume showed a slight reduction, in the order of
5 %, was much less than in the first experiment, but still satisfying for the customer.

We will not further discuss how the tool helps to reduce paper waste as this
was already done in [14]. In the remainder of the paper, we will rather focus on
analysing why, in this case, the impact in terms of paper reduction was lower than
in the first experiment. We argue that this is due to the little agency that the selected
(administrative) pilot users have with respect to their printing tasks.

5.2.2 Beyond Paper Waste Reduction

One of the major findings with the PAT pilot was the opportunity it created for its
users to discuss, appreciate, and/or criticize the relationship between their work and
their printing habits. Whether during collective workshops or individual interviews,
users expressed both motivation and confidence to express and share their personal
opinions, tricks and pain points with respect to printing.

5.2.2.1 From Print Reduction to Workflow Assessment

We observed that the figures provided by the tool (Fig. 5.1) as well as the graphic
representations presented during our workshops (Fig. 5.2) facilitated such discus-
sions by offering the users an objectified view of their printing practices. As a first
general insight, we were surprised by the considerable knowledge that individual
users, and particularly assistants, showed regarding their printing patterns. This
observation was reinforced by an experiment inspired from the concept of ethno-
mining [1, 3] during the second series of interviews: For these sessions we prepared
a set of graphics representing the user’s print consumption over the last 3 months,
addressing different temporal scales and aggregated according to different print job
attributes (length, color/black and white, simplex/duplex : : : ). These visualizations
showed the consumption either in detail for specific dates or weeks or as an average
illustrating typical periodical consumption patterns, e.g. on the different working
days (Fig. 5.2). We then asked the users to talk us through these visualizations.
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Fig. 5.2 Visualization of the user’s average weekday-specific print consumption (number of print
jobs, paper consumption according to the print job characteristics, i.e. color, b/w : : : )

We noted that assistants, when confronted with these visualizations, were
particularly efficient in interpreting and explaining them. They easily put daily and
weekly consumption patterns in relation with their work. One user for example
explained her typically high color print consumption on Mondays (see Fig. 5.2) as
corresponding to one of her typical workflows: she has to distribute a particular color
document every Monday before noon. Another user explained that she is responsible
for printing and distributing a specific set of documents to her whole team every
third week of the month. Assistants also easily identified and recalled exceptional
extra-printings, i.e. print jobs not pertaining to their regular and recurrent workflows.
For example, an assistant named a particular voluminous color print job, executed
2 months before, to explain a high amount of color pages on that Tuesday’s column.
Assistants were able to make these connections in spite of their high daily print
consumption and even when those print jobs occurred several months before. After
all, this experiment also helped us to grasp and understand the general characteristics
of the assistant’s actual work in terms of types of tasks and rhythm.

As these examples illustrate, starting from the print consumption, organizational
and workflow issues quickly came up during our interviews with admins. Indeed,
admin work is often at the center of organizational workflows and admins are usually
the ones responsible for executing corresponding printing tasks. In consequence,
discussing print patterns often became an occasion to discuss the corresponding
workflows in which the printing occurred. Initially designed for paper-waste
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reduction, PAT has thus rapidly created an opportunity to discuss administrative
work in terms of paper-based processes. In that way, as [5] defines probes as
“a means of collecting information”, in parallel with its eco-feedback/awareness
function, we found evidence that the deployment of PAT can be turned into an
“organizational probe” generating qualitative data about paper-based processes. In
our study this highlighted in particular the difficulties and/or lack of clarity of many
organizational workflows admins were involved in. In the following, we discuss
and illustrate the relationships between paper use and workflow assessment we
observed, and enter in the details of the difficulties that emerged.

5.2.2.2 Unfolding Print Activities That Are “taken for granted”

During our on-site visits and our experience with ethno-mining most of the users
explained that never before they had had the opportunity, time and space to discuss
their daily work and their related printing habits and duties. In particular the graphic
representations letting them see and appreciate their paper consumption allowed
them to put their own work routines and organization in perspective. More generally,
by exploring and assessing their printing patterns, admins objectified the processes
they were responsible for in terms of rhythm and content. Interestingly, most of
the interviewees explained that “traditionally” all these processes and workflows
were taken for granted, that is to say never directly questioned. Conversely, during
our interviews, some corresponding process pain points and limits were regularly
tackled. One admin working in the training department explained:

In my role here in this department, I’m responsible for collecting the different candidates’
information and then to produce the listing for the next monthly training session. On the
15th, I have to print a paper version of this listing and handle it to the financial department.
However, the list of participants often changes even after the deadline. Then I regularly
have to reprint and resend updated versions of the listing. This can have an impact on my
consumption on certain complicated months.

The issue tackled by this admin is particularly illustrative of how paper usage
can point to more general and organizational issues. Here, the discussion about the
printing pattern has identified a lack of optimization regarding a specific workflow.
In the same way, another assistant, in the juridical department, described another
issue:

I was told to print this document [a sort of memo listing the various pieces contained by a
case] at the end of each project and then to store it in this storage. It is “just in case” but I
never had to present any of this yet. I don’t know if it’s really useful to continue to do this
but as I was asked to : : :

In both cases, those print jobs, and by extension the workflows generating them,
as well as the issues they created in terms of paper consumption had never been
discussed before. Embedded in the daily working routine, those printing tasks are
often taken for granted and thus never questioned nor publicized by the admins.
However, as our interviews showed, this indicates that the initial focus on print-
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reduction and print-awareness can in turn, and in a bottom-up fashion, generate
observations and critical assessments of organizational workflows.

5.2.2.3 Questioning Paper-Based Workflows

Following our exploration of workflow limits and pain points raised by PAT users,
the logical next question concerns the resources provided to the employees for
raising and addressing those issues to eventually reduce their paper-consumption.
When interviewees described pain points with workflows and tasks, we asked
them if they knew how and with whom to tackle them. In the majority of cases,
employees were able to identify neither the procedure to follow nor the person
to contact. In the case of administrative assistants, while some processes were
directly imposed by their manager and could therefore be questioned (at least
if the assistant’s relationship with her manager allowed for that), many others
were more complex and related to the overall organization. Such printing tasks
were usually explained and characterized by the admins as “organizational” - or
“legal obligation”. Even after discussion this categorization and its appropriateness
remained ambiguous and unclear, both for the interviewees and for the interviewer.
In the case of “organizational obligations”, some users explained that they had to
print a document so that the organization could keep track of the corresponding
activity. These documents were then archived, often in the user’s office, “just in
case” (e.g. previous quotation). When we asked the users who decides on that
process, most of them were unable to determine a process owner or designer but only
knew that “it is like that”. We made similar observations when users characterized
printing as legal duty. When questioning, we often found out that those “legal”
print-jobs were not legal per se but rather similar to the previously stated so-called
“organizational obligation”. For example, one interviewee described:

Here we “double” everything as we are concerned by different legal obligations from
external entities

This quote is particularly interesting as it combines two issues. On one hand,
after discussion with this interviewee, only some (not all) of her duties were really
concerned by “legal obligations”. However, it had become a collective practice in
her department to “double” everything, certainly for simplicity and commodity
reasons. On the other hand, it is interesting to analyze how the “legal” motive
is often presented, and thus understood, as an external and unsurpassable motive
of mandatory printing. As a consequence, it is never questioned, neither by the
admin nor by the department, even when those obligations and regulations may
have changed over time. These observations highlight what would really be required
to enable print reduction: first employees should be prompted and encouraged to
question the various processes and printing tasks they are involved in instead of
taking them for granted; second employees should be provided with concrete means
to find out more about processes and tasks, enabling them to understand which
of their processes and printing tasks are really mandatory and/or linked to legal
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obligations. All in all, the way in which this experience about paper-reduction has
progressively slipped towards discussing work roles and organizational processes
shows the complexity that surrounds paper artefacts and their central role in the
workplace, both in a social and in a symbolic dimension.

5.2.3 Paper Affordances for Administrative Work

The ways in which paper documents support work has been deeply studied previ-
ously, especially in [11], uncovering a number of affordances that have to be taken
into account when aiming at replacing paper documents with digital ones. The Myth
of paperless office study has mainly addressed the content of work, with a focus on
paper use in knowledge work, defined as producing and analyzing information. In
our settings, we were focusing on administrative work and its relation to printed
documents. As illustrated before, one particularity of administrative work, is the
inscription of the contents of the work in structured and complex workflows. In
parallel, we also found that the role of admin is particular in the way that paper
supports its character and “significance with respect to the whole group” [7]. During
our interviews and observations in admin work, we met various affordances of paper
already identified in [11], but we also observed specific behaviors and cases where
paper affordances support the accountability and character of the admin role.

5.2.3.1 Personal Organization and Working Style

When we discussed with users about their printing habits and possible changes,
some admins started pointing out their need to use paper for personal organization
such as:

The new recruits are really comfortable with screen reading and general informatics. But
me, I need this [memo] on my desk : : :

Whether for memos or to-do lists, whether printed or handwritten, many admins
explained that they need such material artefacts in order to organize and plan their
various tasks. Some of them expressed fear to become less organized if they change
this habit. Moreover, admins often receive urgent requests from their managers
or colleagues and therefore have to update and adapt their task list and priorities
regularly. Therefore, as shown in [11], pen and papers appears as the “primary
means of organizing the work and writing the plans” (p. 53) echoing particularly
with the fact that, for general admin work, organization and reactivity appear to be
the main required characteristics. Admins also expressed their attachment to paper
and printing for reviewing activities. In their daily work, admins have to read, asses
and compile documents for their managers or teammates. Many of them expressed
needs for printing in order to properly achieve those tasks, as described in [11]. In
general, the ability to read efficiently, annotate and/or highlight information quickly
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has been raised by various interviewees as one of the essential paper affordances in
administrative work. Consequently, for many participants, their print consumption
associated to these activities and work duties cannot be reduced.

5.2.3.2 Supporting and Facilitating Other People’s Work

Besides personal activities, the major part of an administrative assistant’s work
consists of supporting and facilitating other people’s work. For instance, besides
having to do reviewing activities themselves, admins are often responsible for
distributing documents – e.g. reports, presentations, data sheets – to their managers
or team-members for review and validation. We observed that, in such cases,
admins often unconsciously projected their own preferences onto their managers
(or other third party) and explained that their managers would certainly also be
more comfortable to do these tasks on a paper-based version of the document. For
instance, two different admins explained:

I know that is it easier to review and annotate on paper so I often give paper version to my
manager as he’ll be more comfortable to work on it.
My manager prefers to read and adjust his presentation directly on paper; thus I have to
print it for him.

In the first case, the need for a printed version seems projected by the admin
onto her manager while in the second case the printing task seems to belong to
the admin’s duties to satisfy explicit manager requests. Similarly, some admins
also justified that they often printed presentation slide decks before a meeting
as preferable for their managers: then, even in case of a technical problem, the
material would still be directly accessible during the meeting. Interestingly, we
noticed that, again, those requirements had not always been clearly expressed
by the manager him/herself, but sometimes only projected on him/her by the
admin who prepared for all events, feeling somehow responsible for the success of
her manager’s meeting. These observations show that the role of admin consists
also in facilitating and ensuring the success of her manager’s work. Paper and
printing can literally support this mission. It also highlights the fact that paper and
print consumption is to a certain extent dictated by the role a user fulfils in the
organizational structure. In the case of the admin, part of her consumption is directly
impacted by her manager’s duties and real or supposed preferences. Therefore
changes and paper-reduction cannot be directly decided and adopted by a user alone,
but only in agreement with hierarchy and colleagues, even for documents that are
not part of organizational workflows, like paper versions of presentations projected
in meetings. This illustrates that, in the context of a paper reduction effort, all
concerned collaborators and work roles must be involved to understand and discuss
related responsibilities and interdependencies.
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5.2.3.3 Materializing and Assessing Work

During our interviews, and while we explored how users addressed possible changes
in their printing habits, we also identified particular habits and “functions” of
printing, related to the character of admin work and the way it is assessed. Indeed,
when we asked users to explain their everyday work and print jobs, we realized that
the amount of pages printed was perceived as related to – and representative of the
amount of work achieved. Thus, for an assistant, for whom the majority of work
consists in organizing, designing and distributing reports on behalf of the manager,
the fact to print the report and to archive it can correspond to a personal need of
recognition. For example, when wanting to show us the importance of his work, one
admin opened his curtain and pointed to the documents stored behind:

Look, here are all the reports and files I have produced during my career.

While he justified the printing and archiving through his need of “keeping a
personal track” of his work, this shows that the print volume has a symbolic
relationship with the importance and amount of work done by the individual. The
use, presence and movement of paper are also meaningful in the organization and
understanding of work. Its physicality makes things readily visible, tangible and
graspable and this is clearly important to people. Thus, the paper on the desk has
also a function of showing the actual rhythm of work. One assistant illustrated this
point:

Look at all these documents here; it refers to all urgent work I have to complete for my
department. So, yes, my role here implies to be really responsive and organized.

Indeed, many assistants who explained that they are very busy and working “just-
in-time” illustrated this by pointing to the actual amount of paper sitting on their
desks. This element also highlights the importance and affordances paper provides
for work/performance assessments both personally, – where am I in my work – but
also socially – providing others with information about my current workload [2].

5.2.3.4 Paper and Document Management as an Expertise

During our observations and visits, we also encountered situations where paper-
reduction initiatives can have a negative impact on the work-related expertise of
an employee. These are cases where the employee has specific printing related
knowledge and expertise and where removing the corresponding printing part of
a process would make this knowledge irrelevant. Once again, this printing expertise
was particularly visible in the working area of assistants. For instance, one explained
a particular process to us, where other assistants from her department have to
retrieve specific letterheads from the reprography internal service and then place
it carefully in the printer in order to print within a specific area of the sheet. She
explained:
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This is particularly tricky and you have to produce a proper printing before sending it. But
yes as the times goes, it’s easier

The assistant then explained that her colleagues regularly ask her for help as
she manages to do it properly. Some time ago, new employees had complained
about this difficult and time consuming task and proposed to simplify it. Due to
legal reason – the head-letter is an official document with a complex template –
their request was rejected. The assistant acknowledged this refusal in saying that
some processes, especially legal ones, have to be kept as is and have to respect
administrative constraints. This example is close to other situations we met. It
shows that a specific printing task can represent a perimeter of expertise for an
individual, and provide him or her with a “gatekeeper” role on the corresponding
process. Such an employee is then recognized as the (only) one competent and
expert in that process. Given that such process-specific knowledge is acquired over
time, especially long term employees often have this kind of “expertise”. For those
individuals, changing the associated process can thus be problematic, because, at
the same time, they would lose some of their expertise and personal value at the
workplace.

5.3 Socio-technical Implications

We will now discuss socio-technical implications from our observations and
findings. Based on how PAT functioned as an organizational probe in our study – at
least to some extent and facilitated by our interviews – we first propose a number
of organizational management measures and technical extensions to fully support
this functionality. Based on the paper affordances for administrative work that we
identified, we will then discuss in more detail how to translate the most prominent
of those affordances into an appropriate digital metaphor.

5.3.1 Management and Communication

As illustrated above, PAT can serve as an organizational probe, making printing
within an organization a collective and participatory issue and raising discussions
among the employees. During our study, the participants took our workshops and
interviews as the opportunity to bring up issues and questions with respect to paper
usage in the organization. This, in turn, allowed us to identify the paper affordances
presented in the previous section. Nevertheless, being external to the organization,
it was not our role to gather the precise pain points raised with respect to particular
organizational workflows, let alone to reconsider and redesign those workflows to
palliate these problems. To enable an organization to collect the remarks and to
capitalize on the opportunity PAT provides as an organizational probe, we therefore
suggest the following management measures to accompany the tool’s deployment.
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First, we suggest appointing an organizational print champion. This responds
to the lack of an interaction point we observed in our study: Indeed this print
champion should respond to the employees’ questions about their workflows and
printing tasks. He or she should follow up employees’ remarks and arbitrate on
printing guidelines. On one hand the print champion should collect, aggregate and
analyze employees’ remarks in depth, and in consequence question and redesign
the pinpointed problematic processes. On the other hand he or she should collect,
identify and promote already existing good practices across the organization to
document and communicate them to the employees with the same respective
roles, across the different departments. In addition, the print champion should
also foster abilities for change within the organization, by promoting knowledge
and competencies with respect to existing tools providing digital alternatives to
particular types of paper usage, e.g. electronic notes, to-do lists etc. This enables
and encourages also less techy employees, as the ones we have seen in our study, to
try out such digital alternatives.

Second, we suggest accompanying PAT with vertical and horizontal communi-
cation and management measures to make printing a collective and participatory
issue. Facilitating vertical communication responds to the need, observed in our
study, to foster larger discussion about complex workflows, among the different
roles and individuals involved in these workflows. Such vertical communication
allows questioning processes involving different departments or roles within the
hierarchy through the corresponding individual employees, be it decision makers,
e.g. managers, or people who execute tasks, e.g. assistants. Vertical communication
furthermore allows to increase not only the motivation of participants but also to
facilitate the adoption of improvements decided with respect to printing processes.
Horizontal communication in contrast allows sharing and discussing issues pertain-
ing to a given role among the employees fulfilling that role, e.g. the particular
needs and barriers assistants face in their work. This helps to identify and share
best practices among employees with the same role but distributed over different
departments, something we also observed happening at the workshops in our study.

5.3.2 Integrating an Organizational Learning Infrastructure

To technically support the collection and aggregation of feedback, pain points, and
already existing good practices, we suggest the creation of a learning infrastructure
around PAT. Such an infrastructure will enable employees to describe and state their
issues with paper usage, and to share and elaborate them with colleagues facing
similar ones. Through this infrastructure, the organizational print champion can
(1) monitor new and open issues, (2) initiate deeper discussion to clarify them,
(3) arbitrate on the corresponding processes, and finally (4) provide feedback to
the employees on how adopted changes relate to the initial pain points they raised.
Showing the participants that their remarks are taken into account and reacted upon
can motivate them to contribute further and keep the flow alive. In this way, change
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based on employee raised pain points becomes easier to introduce and to accept by
the employees carrying out the tasks.

As a first functionality of this learning infrastructure, the system should enable
the users to declare and describe their printing pain points (or good ideas and prac-
tices). They could do this either spontaneously, i.e. when they run into them, or when
prompted by the system. Inspired by our positive experience with ethno-mining
during our interviews; we propose to confront participants with visualizations of
their typical paper consuming print patterns on one hand, and with detected atypical
exceptional print behaviors. The system can indeed extract typical print patterns
from the participants’ long and short term print history and then, from there, detect
also atypical behaviors. For instance, such visualizations may highlight recurring
heavy color printing typically in the end-of-the-month period, and therefore identify
specific costly paper-based workflow to assess and maybe replace, or the exceptional
printing of a large number of long documents in a particular week. The underlying
idea is to motivate the participants through these visualizations to explain the
observed pattern, to indicate the corresponding processes, print reasons and pain
points. At the same time they could also suggest ideas or directions for process
improvements. Figure 5.3 illustrates a possible integration of such visualizations
with PAT.

Fig. 5.3 Visualizing typical print patterns to prompt users for explanations
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As a second functionality, the system should support the sharing and elaboration
of these notes among relevant colleagues on one hand and with the organizational
print champion on the other hand. Colleagues may thus react on and review
each other’s notes. The print champion may group, aggregate and filter them.
He may prompt relevant individuals for comments to get a deeper understanding,
either individually and separately or as a group and collaboratively in round table
discussions. This allows considering and reconciling different perspectives on the
same process, by involving people with complementary roles in the process. It also
allows identifying and sharing best practices put in place by individuals. To facilitate
this process, the system must enable the print champion to group and filter the notes
according to the context in which they were taken (department and role of the user,
exceptional or typical printing pattern visualized, attributes of the print job, print
settings used, etc.).

5.3.3 Materializing Work Through Digital Representations

The propositions discussed in the previous section relates to exploiting PAT as an
organizational probe in the context of a paper to digital transition. The other major
insight from our study concerns the paper affordances for administrative work we
identified and which constitute barriers for replacing paper with digital tools and
solutions. Some of these affordances are well known. Others are novel, and among
those we want to address the one that seems the most prominent to us: the way
paper materializes work and makes it visible to the individual employee himself on
one hand, and to his colleagues and hierarchy on the other hand. While document
and work technologies have often used the desk metaphor to organize the content
of work, mimicking the physical desk organization as in [13], and to represent
information and possible user actions, this affordance, addressing the character
of work along the lines also described in [2], has to be translated into another
appropriate digital metaphor to enable reducing corresponding paper usage.

There are two aspects in paper materializing work. The first one is the way
paper represents the past achievements of the employee. The total amount of paper
produced materializes the (total) amount of work the individual has achieved in
the past. It shows and demonstrates the individual’s overall contribution to his
organization, department or work group. The second aspect focusses rather on the
employee’s actual status of work, how busy he currently is, and how much (urgent)
work is actually waiting on his desk. This awaiting work can furthermore appear
more or less organized reflecting the type of work of the user and, if appropriate, how
well he or she organizes this work, through corresponding piles of paper documents
to work through for instance.

To address both of these aspects, we propose to replace the existing physical
cupboards and piles of paper in the office and on the employee’s desk with virtual,
digital ones, represented and displayed on a screen visible to the employee himself
on one hand, and to his colleagues and hierarchy on the other hand. Such a display
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can be physically located in the corresponding employee’s office, visible to the
employee himself and to the colleagues stepping into the office. The same display
or a reduced version can furthermore be made accessible remotely to the colleagues
such that they can appreciate the work load of the individual, even before assigning
novel tasks to him. To replace the physical paper in the office with a display of
virtual digital piles (or similar objects), these virtual objects must be characterized
by their height or color corresponding to the amount of work and/or urgency they
represent. However, the values used to adjust their display, e.g. their heights or
colors must be acquired or computed. As many if not most of the work tasks
are nowadays attributed and communicated via Email, one way to compute these
values is to analyze the worker’s Mailbox and categorize the incoming Email into
different tasks. Another option would be to let the employee establish and do this
categorization, for instance via dragging-and-dropping Email into dedicated folders.
Furthermore, as the display reflects the individual’s work and contribution, the
employee should always be able to correct and adjust the virtual display of his work
status (just as he can do this currently in the physical world).

5.4 Conclusion

In this paper we reported on a pilot study of the Print Awareness Tool. Our
main findings were twofold. On one hand, we observed that the tool, initially
conceived of as “simple” eco-feedback technology, can have a much deeper impact
as an organizational probe questioning established organizational paper workflows.
Eco-feedback can thus play a facilitation role fostering debate on resource usage
as alluded to in [12], moving and enlarging its typically narrow focus [6] from
the individual end-user to the overall work organization. On the other hand, we
highlighted novel paper affordances corresponding to the particular organizational
administrative work we observed in our study. Following these two lines, we
proposed socio-technical guidelines, first for an infrastructure extending PAT to
properly support the paper to digital transition, and, second for translating the most
prominent of the identified paper affordances into corresponding digital metaphors.
We close with a short discussion about the significance of our main findings on
(1) using eco-feedback as an organizational probe and (2) paper affordances for
administrative work.

Using Eco-Feedback as an Organizational Probe We have experimented and stud-
ied the effect of eco-feedback technology in an organizational setting. The central
function of eco-feedback is to make users aware of their resource consumption
motivating them to reduce it. Other alternative solutions for (waste) reduction
exist, alternative in the sense that they do not involve raising awareness in the
first place. For instance, to reduce paper waste, such a solution may involve
the automatic setting of eco-print options, the facility to release print jobs only
at the last moment (i.e. at the printer), or the possibility to remove undesired
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web content before printing [15]. Nevertheless, in an organizational context, these
alternative solutions lack the positive side-effects eco-feedback produces through
raising awareness, i.e. to make “waste” a public issue and to initiate reflection and
discussion on the topic in the organization. As a result eco-feedback technology can
have a much stronger impact, in our case questioning, eliciting and improving the
organizational workflows consuming paper. We thus argue that using eco-feedback
as an organizational probe is a means to understand how the work context conditions
resource usage, and, ultimately, how this context may be changed to reduce it.
In [10] Pousman et al. propose another approach to foster open ended discussion
on sustainability related to printing: displaying community print data in printer
areas. However, it seems to us that providing users with personalized feedback will
provoke more and stronger reactions, which, in turn, will facilitate organizational
learning [4] from those reactions.

Paper Affordances The paper affordances we identified correspond to the particular
organizational and administrative types of work we observed in our study: indeed,
we observed paper usage in organizational workflows, in the context of adminis-
trative work, whereas [11] mainly observed paper usage by knowledge workers. In
contrast to knowledge work, organizational workflows are often complex and well-
established, and furthermore transmitted over time from one employee to the next.
In consequence the reasons for using paper are often lost and/or hidden and not well
understood by the users who actually execute them and do the printing. Also the
administrative type of work we observed here exhibited particular characteristics
where paper is a means to measure and assess the work. While technologies have
often taken into account the functions and material characteristics of paper in the
design of digital artefacts, we think that the symbolic and social functions supported
by paper must also be tackled, as far as possible, in future applications. More than
supporting only explicit and concrete information and interactions, the presence and
the circulation of paper in space, either personal or organizational, are sustaining
multiple shared representations and means that support employees work practices.
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Chapter 6
The Many Faces of Computational Artifacts

Lars Rune Christensen and Richard H. R. Harper

Abstract Building on data from fieldwork at a medical department, this paper
focuses on the varied nature of computational artifacts in practice. It shows that
medical practice relies on multiple heterogeneous computational artifacts that form
complex constellations. In the hospital studied the computational artifacts are both
coordinative, image-generating, and intended for the control of nuclear-physical
and chemical processes. Furthermore, the paper entails a critique of the notion of
‘computer support’, for not capturing the diverse constitutive powers of computer
technology; its types if you will. The paper is a step towards establishing a lexicon
of computational artifacts in practice. It is a call for a wider effort to systematically
conceptualise the multiple and specifiable ways in which computational artifacts
may be part of work activities. This is for the benefit of design and our understanding
of work practice.

6.1 Introduction

In this paper, an attempt is made to achieve a better understanding of computers and
their role in work practice. Previous studies have focused on ecologies of artifacts
[2, 8], information infrastructures [5], and computational tools broadly speaking [9].
This paper builds on these studies and explores the nature of computational artifacts
for the benefit of design within CSCW and related research fields. What is the role
of a computer? How can we understand these roles for our purposes? Can they be
taxonomised in useful ways?

According to Wittgenstein [12], it is an error to assume that there is a single
essence to a phenomenon just because we use one word for it such as, for example,
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“computer”; one needs to look at how a word is used in diverse settings. We might
find there are differences in what the word is applied to (or for) and hence subtleties
in its meaning. Previous studies of ecologies of artifacts [2] show that artifacts
contribute to practice in many different and often complementary ways, where one
artifact “creates the environment of the other” [7]. Hence, we cannot expect to
achieve just one theoretical understanding or conceptualization of computational
artifacts in practice, there are most likely many different relevant understandings
and conceptualizations in the sense that “computational artifacts” are not one thing
but in fact many that work in significantly different (yet complementary) ways in
various contexts and situations. The point is that ‘computational artifact’ is not one
monolithic concept, nor is there one single phenomenon – the ‘computer’ – that
underpins the correct use of that concept in studies of work practice.1 There are a
variety of different kinds of relations pointed to by the abstract term ‘computational
artifact’ and, similarly, a variety of different, though apposite, uses of the term; and
these may well vary according to different purposes.

In this study, accordingly, we will take a plural view of computational artifacts
and attempt to show the variation of ways in which computational artifacts may
be an integral part of medical practice even within the same hospital department.
That is, we will work towards a lexicon of computational artifacts as the basis
for conceptualisations of computers in work practice and for design. This move
builds on previous work on ecologies of artifacts [2], information infrastructures
[5], and computational artifacts [9]. Furthermore, despite the multiplicity of ways
that computational artifacts may play a part in practice there is a feature shared
by all the computational artifacts described in this study of medical practice. The
common denominator across the computational artifacts in the practice is related to
algorithms. Although this communality only becomes visible on a rather high level
of abstraction, and various in significance from instance to instance, we will discuss
the implication of this for our understanding of computational artifacts towards the
end of our discussions.

The papers empirical material originates from a study of work at a medical
department at a large hospital. At the department multiple computational artifacts
enter into various constellations by virtue of their diverse nature and contribute
to cooperative work practice. By investigating the multiplicity of computational
artifacts in practice at the department, we aim to characterise each computational
artifact and how they are part of practice. Such a view is important for a discussion
of our object of design.

The paper will proceed as follows: first, we will introduce the methods and the
fieldwork setting. Second, we will provide a view of the multiplicity of computa-
tional artifacts at the medical department. Third, we will discuss the many faces

1Perhaps on the engineering level ‘computer’ may be described in more monolithic terms. Turing’s
concept of the ‘Universal Computer’ comes to mind. However, we are concerned with the level of
work practice, not the generic features of engineered tools.
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of computational artifacts in medical practice. Fourth, we will discuss implication
for CSCW, specifically implications for our use of the notion of computer support.
Finally, a conclusion is provided.

6.2 Methods and Setting

The empirical data was generated over a period of 6 months fieldwork at a medical
department at a large university hospital in Denmark. The fieldwork included
observations of work practice as well as 12 interviews. During data generation and
analysis, particular attention was paid to how different computational artifacts where
part of medical practice, and how many of these where used in conjunction, rather
than in isolation, suggesting that each performed a different role in supporting work
practice.

The department studied is part of the diagnostic centre at the hospital. The
department mainly performs diagnostics services for other clinical departments
such as for example departments of oncology from both inside and outside the
hospital. The department is highly specialized within the area of nuclear medicine;
it focuses on diagnostic enquiries. Nuclear medicine can be described as centred
on medical imaging that uses small amounts of radioactive material to diagnose
a variety of diseases, including many types of cancers, heart disease, neurological
disorders and other conditions. The practice of nuclear medicine at the department
is a complex enterprise, which involves many computational artifacts in for example
patient administration, in examinations, in the production of pharmaceuticals, and
in lab work (we will return to this below).

The department has no patient ward as all patients come from other departments
within the hospital as well as other hospitals, and are only at the department
for the duration of their examinations. Positron emission tomography–computed
tomography (PET-CT) is central in the diagnostic efforts at the department. It is best
described as a medical imaging technique using a machine which combines both a
positron emission tomography (PET) scanner and an x-ray computed tomography
(CT) scanner (we will return to this below).

An overview of a patient’s journey through the department may look something
like this: (1) the patient is referred to the department by one of many clinical
units from inside or outside of the hospital, (2) the patient referral is handled by
the departments secretariat and physicians on call, (3) the secretariat schedules
such things as the PET-CT examination of the patient, (4) on the day of the
PET-CT examination a bioanalysts interjects a radioactive tracer into the patient’s
body – following a quality check of the tracer by the departments laboratory,
(5) the patient’s body is examined in the PET-CT scanner, (6) the images of the
patients body produced by the PET-CT scanner is interpreted by the departments
physicians, (7) the departments physicians present the PET-CT images along with
an interpretation of them to members of the referring clinic, and the future treatment
and examination of the patient is discussed in a conference, (8) a precondition for
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these activities is the production of radioactive tracers at the departments cyclotron
unit, where the tracers are produced early in the morning before the start of the day.

There are approximately 60,000 patient investigations per year and the depart-
ment has a permanent staff of 125 healthcare professionals; it also hosts 25 PhD
students ongoingly.2

6.3 A View of Computational Artifacts at a Medical
Department

The computational artifacts at the department are part of an ecology (see also e.g.
[2, 8]). An ecology or constellation of artifacts may arise as a specific contingent
situation occurs such as a patient emergency or because the usual practice is
somehow derailed. In this section though, we will focus on a constellation of a quite
stable nature (see Fig. 6.1).

We will focus on the constellation of primarily computational artifacts that
are internal to the practice of diagnosing cancer patients in nuclear medicine.
This is perhaps the core practice at the department involving the majority of the
department’s patients. For the purposes of commencing our analysis, we may note
that technology can be said to mean ‘the systematic application of techniques’ [9],
and this is a good way to begin our descriptions. At the department there is a wide
range of systematically interconnected computational (and non-computational)
technologies, and they are used together in a precise and particular manner. They
are organized to stand in a particular relationship to each other, and are connected in
particular ways. Being integral to the practice of nuclear medicine and the diagnosis
of cancer patients, the constellation partly constitutes the practice; when combined
with work practice, the totality comes into shape.

We will now turn to describe this practice while highlighting the role of
computational artifacts, and we will see that this entails treating them (i.e. the
computational artifacts) as either coordinative, image-generating, or for the control
of nuclear-physical and chemical processes themselves.

6.3.1 Computational Coordinative Artifacts

In brief, the diagnostic practice at the department involves the examination of
patients using various forms of nuclear medicine. A precondition for the exami-
nation and diagnosis of the patients is their administration through various coordi-
native practices. At the department, coordinative activities are widely constituted
by computational artifacts in various guises. As the patients are referred to the

2The department has significant research activity with 125 peer-reviewed publication pr. year.
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Fig. 6.1 A wide range of systematically interconnected computational artifacts at the department
(montage). Seen from the top left corner: Administrative application, Geiger counter, PET-CT
scanner, control software for PET-CT scanner, tablet for e.g. ordering nuclear tracers, control
application for cyclotron, part of nuclear cyclotron for the production of radioactivity, Tracer Shop
on laptop, control interface for chemical synthesis lab, automated synthesis lab, semi-automated
unit for quality check of tracers, mobile phone

department, the department’s secretariat, as well as physicians on call, handle the
patient referral, including scheduling the PET-CT examinations of the patients. A
comprehensive software suite, including several coordinative systems such as a
calendaring and a patient record system, enable this task. The patient record holds
the patient’s demographics (e.g. name, home address, date of birth) and details all
patient contact with the hospital and the department, while the calendar system
makes it possible to schedule the patients for one of the five PET-CT units at
the department. Such coordinative practices and coordinative tools are common to
cooperative work in healthcare [6] and elsewhere [11].

The further example of a computational coordinative artifact at the department is
Tracer Shop, which is a web-based application capable of running in any browser
both on desktop computers, on laptops, and on handheld devices. Using Tracer
Shop, the bioanalysts can order tracers and monitor when they are ready for pickup
(using an app on a tablet), and the physicists making the tracers in the cyclotron
unit can see what kind and quantities are needed and when they are needed (on a
laptop computer). The tracer must be ordered the day before use in order to allow
the physicists time to make them up. However, computational artifacts play another
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role besides being constitutive of coordinative work. That is, computational artifacts
are key in the diagnostic process by virtue of the role in the generation of images in
nuclear medicine, to which we now turn.

6.3.2 Image-Generating Computational Artifacts

The PET-CT scanners and their control software and hardware play also play a
key role in the constellation of artifacts at the department – but a different one.
They complement the patient administration system as a designated point for the
booking of patient examinations. The capacity of the five PET-CT scanners, as well
as the other nuclear medicine equipment such as the three SPECT-CT scanners,
largely dictates the capacity of the department to do patient examinations in relation
to, as a case in point, cancer patients. The PET-CT nuclear medicine imaging
procedures are non-invasive, with the exception the infusion of radioactive tracers
in into the patient’s body. Depending on the type of nuclear medicine exam, the
radiotracer is either injected into the body, swallowed or inhaled as a gas, and
eventually accumulates in the organ or area of the body being examined. A PET-
CT imaging device then produces pictures and molecular information derived from
and calculated by radioactive emissions from the radiotracer (for an example see
Fig. 6.2).

At the department, the nuclear medicine images (PET) are superimposed with
computed tomography (CT) to produce special views, a practice known as image

Fig. 6.2 Computational artifacts and bioanalyst working in the control room of a PET-CT unit
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fusion or co-registration. PET shows the molecular activity in the body while the CT
images provides images of the hard (bone) structure of the patient. These views are
then combined to allow the information from two different exams to be correlated
and interpreted on one image. As the two kinds of images are made to overlap, the
radioactive emissions detected on the PET images are accurately positioned within
the feature of the body provided by the CT images. Having only PET images of
the radiation would make it harder to locate exactly where in the patient’s body the
radioactive emission is coming from.

Because nuclear medicine procedures are able to pinpoint molecular activity
within the body, they offer the potential to identify disease in its earliest stages
as well as a patient’s immediate response to therapeutic interventions. For example,
cancer patient’s response to chemotherapy treatment is monitored using PET-CT
technology. ‘Are the chemotherapy drugs destroying the cancer cell? Can we see
the tumour shrinking when we are comparing PET-CT scans of the tumour over
time?’ are the kinds of questions physicians ask with this technology. The objective
for the physicians is, for example, to identify when tumours in cancer patients
improve (“respond”), stay the same (“stabilise”), or worsen (“progress”) during
chemotherapy (see also [3]). Most of the patients being diagnosed at the department
are cancer sufferers.

The images are ordered, distributed and displayed via a type of software suite
referred to by its acronym PACS – Picture Archiving and Communication System.
This is an imaging system that enables storage and access to images from the five
PET-CT units at the department. The images are transmitted digitally via PACS.
Non-image data, such as text, may be incorporated using digital document formats
such as PDF. In conjunction with PACS are workstations where the clinicians of
the department interpret and review the PET-CT images when doing diagnosis. This
process also incorporates a database for the storage and retrieval of the images and
associated text.

6.3.3 Computational Artifacts for the Control
and Manipulation of Nuclear-Physical
and Chemical Processes

If PET-CT scanners are intended to let physicians see, other computer technologies
are intended to let them manipulate the materials of their trade – their pharmaceu-
ticals. As it happens, the radiopharmaceuticals (radioactive tracers) used for PET
imaging are usually extremely short-lived. For example, the half-life of radioactive
fluorine used to trace glucose metabolism (synthesized in a lab with glucose into
FDG18) is only 2 h. Its creation therefore requires a production line nearby. The
department has such a production line that includes a cyclotron unit, a synthesis lab,
and a quality test lab.
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It is the cyclotron unit that produce the radioactive substances. A cyclotron
works by accelerating particles outwards from the centre along a spiral path inside
the unit. The particles are held to a spiral trajectory by a static magnetic field
and accelerated by a rapidly varying electric field. A one point of operation the
accelerated particles are let out of their spiral path, out of the unit, forming a beam
that endues radioactivity in whatever material is put in front of the beam. Such
beam targets may be, for example, fluoride but can also be water or gasses. But
the radiopharmaceuticals (tracers) need not only be radioactive they also need to be
somehow able to interact with the human body in order to register in a meaningful
way on the PET/CT images. This is why the work in the cyclotron needs to be
complemented with work in the chemical synthesis lab.

In the automated synthesis lab the radioactive substance is synthesised with
a biologically active agent (see Fig. 6.3). For example, radioactive fluorine-18 is
incorporated into deoxyglucose producing the tracer FDG18. It is the glucose that
makes the tracer register in the body, it accumulates in the cells where the glucose
is metabolised.

Fig. 6.3 Inside the synthesis lab. Here are the radioactive substances, coming from the cyclotron,
synthesised with biological agents in order to make an effective tracer for PET-CT. The insert in
the top right corner shows the control software for the process, it is running on a laptop placed on
a stool right next to the leaded hot-chamber shown in the main picture
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With a half-life of 110 min FDG 18 is rather short lived as a radiopharmaceutical.
The automated synthesis process in the tracer lab has the advantage of being
rapid, it can produce the agent quickly, and this is clearly important given the
relatively short half-life of the substances in question (such as fluoride-18 just
mentioned). The automated tracer lab is preconfigured to handle the synthesis
process and is composed of several leaded compartments where the fluoride-18 and
the deoxyglucose is synthesised and packaged for later use as a radiopharmaceutical
in PET/CT. However, before the newly produced radiopharmaceuticals can be
administered to the patients as part of their PET/CT scans, the quality of the
production batch in question has to be assured. The semi-automated equipment
of the quality assurance lab complements the other artifacts in the radiotracer
production line by providing measurements of the levels of the various ingredients
in the radiotracer compound.

Having considered some of the multiple roles of computational artifacts in the
department’s medical practice, we will now turn to discuss our findings.

6.4 The Many Faces of Computational Artifacts in Medical
Practice

What is it we are doing when we design computational artifacts? What is a
‘computational artifact’ seen from the perspective of practice? What is the job it
does? How many jobs are there? Do different designs support different tasks? Of
course they do. But we all too often neglect seeing this, and as result too often
label computer artifacts in a unitary way. As we began by saying, according to
Wittgenstein, it is sometimes an error to assume that there is a single essence to
a phenomenon just because we use one word for it. As the pages above indicate,
computational artifacts, as a case in point, are many things when measured by the
roles they have even within the same organisational unit. We have seen that they
take on the role of coordinative artifact in the context of patient administration
and coordination in the secretariat (i.e. administrative software suite), and in
relation to the production of the radioactive tracers (i.e. Tracer Shop). We see that
computational artifacts are part of generating complex images of the human body
within the context of nuclear medicine (i.e. PET-CT), allowing physicians new
fields of perception; and we have seen how computational artifacts are used for
the ordering, distribution, display and interpretation of these images (i.e. PACS),
supporting both workflow and ways of seeing. In addition, we have seen how
computational artifacts are key in the control and manipulation of physical processes
in the context of the production of radioactive substances (i.e. cyclotron control
software), and in the control and manipulation of syntheses of the radioactive tracers
(i.e. automatic synthesis lab). We could mention other ways that computational
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artifacts are part of practice at the department, including for example in the guise
of Geiger counters and in the guise of mobile phones, just to name two additional
pervasive examples.

The upshot of all this is that we must consider computational artifacts a many-
faced phenomenon, and we must take care to render the particular ways that
computational artifacts are part of practice. Doing so, it seems to us will be much
more effective if we are systematic about it since this will help provide a repeatable
basis for understanding the structured diversity of the role that computers have in
work practice; their plurality as we suggested at the outset. Our purpose in this paper
is just to point towards the potential or need for such an approach and in the above
makes it clear that there is already a subtle lexicon waiting to be developed. The term
coordinative is well known, of course, but others come to mind – manipulative, for
example, perceptual in another case.

Further distinctions could be added that we have not elaborated here. Whether
a computational artifact is part of an administrative coordinative practice or used
in the manipulation and control of physical processes in the material field of work
makes a difference, for example (see also [4]). At the very least, clarification of
what kinds of computational artifacts that we are interested in designing would help
in that design process, we believe. Being more precise about the various kinds or
various ways that computational artifacts are part of practice may help us in our
design efforts in significant ways.

Just as there are differences across the spectrum of computational artifacts
there are also perhaps commonalities, but we have to be careful of these. After
all, the computational artifacts described above, all shared important features
at the ‘engineering level’, and this may perhaps best be described as surfacing
in practice in terms of algorithmic performance. Basic to all the computational
artifacts described above, albeit on different levels, is the inclusion of algorithms
in their various workings. They are, in this sense, all versions of Turing’s Universal
Computing Machine but that is not the question we are addressing here. That would
be like saying that all metal frames are the same – irrespective of whether it is
aircraft, washing machines or tables in which the frames have a role. The important
point is what the devices they frame are for, not the existence or need of the frame
itself.

This does not deny the importance of algorithms as features of interactive
salience in the workplace. The question in CSCW is just at what level are the
computational algorithms significant or central for the actors in their practice. For
it is all very well to say that computers are best not approached with algorithms in
mind but rather with a starting point that has to do with the orientations of work
that the ‘algorithm machines’ support and engage with. The control of the cyclotron
unit and the synthesis lab, for example, relies on complex computational algorithms
that are partly configured and executed by the human operators working with the
control software. Here the algorithms and the automation that follows are central to
the human actors in the performance of the work; that they are algorithm machines
matters since working the algorithms is part of the task at hand – even though this
would not be called software engineering or computer science; this is medicine at
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work, cancer specialists doing their trade. We may say that the actors are actively
relating to what kinds of algorithms to configure and execute.

This is also partly true in terms of how the PET-CT scanners generate images
of the human body in the context of nuclear medicine, where the scanners are
using various pre-set (yet configurable) image-generating algorithms. It is also user-
selected algorithms that influence the toning, shading, and general appearance of the
PET-CT generated images as the physicians display them as part of their diagnostic
interpretation process (via e.g. PACS). It is harder to see the computational
algorithms surfacing as central in the view of the human actors working with
for example the administrative suite; here it is coordination that is afoot, and the
algorithmic basis of the machines is subordinate to the manifestation of coordinative
representations – calendars and such like. One might argue that there is several
coordinative protocols at play (indeed there are), but these must not be confused
with users directly configuring, manipulation or selecting computational algorithms
as a central part of their task. If we turn to the administrative suite we may note that
on the practice level the algorithms are mostly silent in these sense that the users
are not actively engaging with them per se, the algorithms are doing background
work on the operation system and on the ‘engineering level” of the computational
artifacts.

In sum, computational artifacts are a many-faced phenomenon in work practice,
and this has consequences for our understanding of our object of design. It seems
clear to us that we are not designing one kind of thing but multiple kinds, which
are part of work practice in many different ways. That they all depend upon and
are constituted by technology that involves the general application of algorithms, is
best treated as a given, not a constraint and certainly not governing how we label
our designs. Terms are an important issue but when used grossly can be distracting,
leading us to bundle together very distinct tools as one and the same: as computers
at work.

6.5 Computer Constituted Cooperative Work?

In the seminal writing of Kjeld Schmidt and Liam Bannon [10] we can read that the
raison d’être of Computer Supported Cooperative Work (CSCW) is to improve our
understanding of cooperative work in order to be able to better computer support it.
This idea has been the leading light of the research field for many years. However,
is ‘computer support’ still an adequate short handle for what we are designing?
The notion of computer support has long been criticised by for example Marc
Berg [1]. Berg argues that the notion of ‘computer support’ conjures up imagery
that overlooks the fundamental ways human capabilities are transformed through
their interlocking with computational artifacts. Berg finds that human capabilities
such a communication and memory are fundamentally changed into something else
through the introduction of new technology [1].
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In the same vein, but in relation to the concept of practice, we may for our part
say that the notion of computer support can be criticised for having connotations
towards reducing the role of computing to something singular, which stands in
a meta-relationship or secondary relationship to practice. Arguably technology is
constitutive of practice – it is not merely having a ‘supportive role’. This is a
subtle but important point. Moreover, it is a point that has been confirmed by the
analysis in this article, which shows that the diagnostic process of nuclear medicine,
from beginning to end, is based on computational artifacts in various guises. To
begin we have seen how the computational coordinative artifacts such as electronic
calendar systems and electronic patient records are an indispensible part of the
specific administration, referral, and general handling of patients. Perhaps even
more pronounced, we have seen how the image-generating computational artifacts
at the department are indispensible to what one might say is the perceptual field of
medical practice in this area. That is, the PET-CT scanners and their control software
and hardware are completely indispensible when it comes to creating images of the
distribution of radioactive-tracers inside the human body – and this is central to how
nuclear medicine entails tractable ways of seeing the problems at hand. Without this
technology the whole enterprise of nuclear medicine would arguably be null and
void – something that could not be done. The same argument could be made for
the computational artifacts used in the nuclear tracer production line but here it is
the manipulation of pharmaceuticals that is at issue, the materialities that need to
be controllable, manufacturable features of medical practice. If the former is about
seeing crudely put, the latter is about grasping and altering, making with hands
mediated into the form of computer tools.

The implications are for example that nuclear medicine would not be nuclear
medicine, as we know it, without the myriad of computational artifacts that populate
this practice. As we have seen, computational artifacts do not merely support
practice at the department, they are part of its very fabric (together with numerous
other elements). The point here is not that certain technologies in part make certain
practices possible (although they do). The point has to do with our choice of words
when describing this state of affairs. Computational artifacts shape and structure
medical practice to such a diverse and contrasting ways that taking about ‘computer
support’ makes little or no sense. ‘Support’ is simply not strong enough a word. As
a verb it may connote ‘giving assistance to’ which is not the kind of connotations we
want as we wish to express how computer technology is constitutive of practices not
‘assisting a practice’. Neither is it strong enough as an adjective (i.e. as supporting)
where it connotes ‘something of secondary importance’. As a noun it may work a
little better as ‘a thing that bears the weight of something or keeps it upright’ – but
here we also see that it is not part of the practice it is merely ‘keeping it upright’. The
situation, then, is that we have to look beyond the notion of ‘computer support’ to a
bigger lexicon. In fact we may have to abandon the expression ‘support’ all together
as it is creating an unhelpful image of computers technologies role in practice as
being merely supportive.

One alternative to ‘support’ is that of ‘constitution’ as in computer constituted
cooperative work. This might work considering our field. Not as a name (that would
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be unpractical), but as a short handle for what we are ethnographically unearthing
and aiming to design. As a verb it may connote ‘to be part of a whole’ or ‘combine
to form a whole’ which is exactly the kind of connotation we want as we want to
be to be able to express that computer technology in many cases give decisive form
to practice, rather than merely ‘assist it’ or ‘support it’. We want to express that
computational artifact combine with many other elements to create practice as we
have seen it happen in the case of nuclear medicine – to give just one example.

We must design for the constitution or making of practice not the support of it.

6.6 Conclusion and Perspectives

For the sake of clarity, we will now briefly take stock and provide a conclusion.
This paper set out to address the fundamental CSCW challenge of characterising

computational artifacts in practice for the purposes of informing design. This agenda
was addressed through the premise that there is not one single essence or nature to
computational artifacts – this is true both conceptually and empirically. Based on
fieldwork, the article showed that within a medical department, the computational
artifacts can be both coordinative artifacts, image-generating artifacts, and artifacts
for the control of nuclear-physical and chemical processes. The implications of this
kind of analysis is that we must consider computational artifacts to be a many-faced
phenomenon, both empirically and conceptually, and we must take care to render
the particular ways that computational artifacts are part of practice, and we must do
so in a systematic way. At the very least we must clarify what kinds of computational
artifacts that we are interested in designing. We must make an attempt to systematise
computational artifacts into ‘kinds’ if for no other reason than heuristics. Being
more precise about the various kinds or various ways that computational artifacts are
part of practice may help us in our design efforts in significant ways. For example,
it may contribute to better and more precise foreshadowing of the workings of our
proposed design from the point of view of practice (rather than e.g. the point of
view of technical realization). This paper represents an indication of the potential
and need for such an approach to be further developed.

Concretely, one future step could be to start work towards a categorical frame-
work of computational artifacts that may, as called for, systematise computational
artifacts into ‘kinds’. One challenge is to find an analytically valuable ordering
principle that may sort multiple examples of ‘computational artifacts in practice’
into telling kinds; a lexicon if you like. This work may ideally be based on data
from several domains and cases in order to try the robustness of the taxonomy as
it is created. Although no taxonomy is all encompassing the goal must be to create
one that is analytically valuable both in ethnographic- and in design terms.
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Chapter 7
Let’s Look Outside the Office: Analytical Lens
Unpacking Collaborative Relationships
in Global Work

Stina Matthiesen and Pernille Bjørn

Abstract Global software development (GSD) outsourcing setups are assumed
to allow IT developers to work anywhere and anytime, removing the contextual
contingencies of physical location. However, we challenge this assumed flexibility
in our ethnographic study on GSD work as we unpack the nature of the collaborative
work through the experiences and the concerns of the collaborators in Denmark
and in India. We explore the difficulties in global work to understand how the
everyday work practices in the global collaboration are enacted locally. The study
shows how the dissimilarities in the local conditions for work are distinctly tied
to the societal infrastructures outside the office, which also shape the work within
the office. Reflecting on our analytical approach, we propose three analytical
moves to investigate the nature of local contextual contingencies posed by the
local infrastructures and impacting global work conditions. We argue that CSCW
research on global work should include analytical considerations for how societal
infrastructures at the different sites impact how work is accomplished locally in
transnational encounters.

7.1 Introduction

For many companies, the outsourcing of IT services and software development is
an emblem of today’s globalization [1], which has led to an increasing interest
in exploring global software development (GSD) practices in computer-supported
cooperative work (CSCW) research [2–5]. Seeking to bridge temporal and spatial
distance among IT workers in distributed teams, the facets of GSD research
broadly cover aspects such as routines [5]; cross-cultural issues [6–8]; the use
and development of software development tools, methods, and processes [9]; how
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software bugs and defects are resolved and handled [10]; and how knowledge,
coordination, and communication are managed in GSD projects [see e.g. 3, 6, 11].
The dedication to understanding the complexities of GSD practices is generally
driven by an interest in creating new technologies to support communication and
coordination. However, the preconditions for communication and coordination,
for example, to take place in transnational collaborative environments (such as
GSD) have received less attention. In fact, we know little about the contextual
contingencies—present at the various locations involved—and if or how they impact
collaboration. As it is a core interest for CSCW to explore the basic nature of
collaborative work, we join others in paying attention to the underlying structures
and local situations [12], the power dynamics at play [13], to unfold whether
these structures impact the collaborative work situations or the use and design of
technologies. In doing so, we argue that the literature has yet to come up with
analytical directions that can help capture and unfold issues in global work when
collaborations fail—issues that are otherwise neglected, left unnoticed, or reduced
to general terms such as “culture” [14].

Through a 6-month ethnographic study of GSD organized around the transna-
tional work between Denmark and India, we investigate the differences in global
outsourcing practices by comparing the contextual contingencies that shape the
work differently between an Indian IT vendor and its customer, a Danish IT
company. One particular interview set us on this course of research, namely an
interview with a tester currently working out of India, but who had spent 6 months
working onsite in Ballerup, Denmark. She said:

[ : : : ] its two different cultures and its two different worlds. We have our own set of
difficulties here [in India]. [ : : : ] I feel it is very easy living there [in Denmark], while it
is difficult living here. (11/27/13, Interview, Tester, India)

We found it intriguing that the tester expressed how working out of Bangalore was
more difficult than working in Ballerup, thus we asked ourselves: What makes
it easier to do global work in Ballerup compared to Bangalore? Understanding
this experience of difficulty, we began to unpack the socio-economic relationship
manifested in the outsourcing setup. By the tester’s ability to compare her bodily
experience of working at each location, she explained how global work is per-
formed in “two different worlds”. Exploring the nature of the seemingly diverse
circumstances for work in Ballerup and Bangalore, our attention was directed at
understanding how the location of your body matters when engaging in global work.
Our analysis took us on a journey from unpacking ethnographically how central
language constructs about global work are performed in practice toward moving
outside of the office to include considerations on the infrastructural aspects of the
particular cities involved in global work.

On the basis of our ethnographic inquiry and the questions above, we then ask:
How do the local contextual contingencies shape the conditions for collaboration
across sites within transnational work? We find that unpacking the nature of the
collaborative work through the bodily experiences and concerns of the software
developers requires us to explore the physical contextual contingencies as they
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manifest in everyday work practices. Also we find that even though collaborative
dissimilarities across sites emerge when observing the work inside the office, these
issues may be grounded in societal circumstances and infrastructures outside the
office walls, which, in a recursive relationship, also shapes the work that takes
place inside the office. Based on our findings, we propose an analytical lens
consisting of three moves to unpack collaborative dissimilarities in transnational
work. Stipulating explorations both inside and outside the transnational offices,
the first analytical move examines the local work inside the office in the light
of common language constructs for describing transnational work. We show how
language constructs are important, as they create certain assumptions about the work
and thus impact the nature of the work across sites. The second analytical move then
encourage us to step outside the office and explore how the underlying assumptions
about global work are enacted locally and related to the contextual contingencies
emerging from local societal infrastructures. Finally, we move back into the office,
bringing with us insights from outside to re-consider the nature of work as it happens
within offices.

7.2 Related Work

Recent interest in CSCW research explores the role of technology in global work
and life—taking into account the challenges of diverse technological cultures,
economic disparities, and digital divides. Research has examined the work of
Turkers in India and the US, emphasizing the role of power dynamics and local
circumstances in global work [15, 16]. Moreover, we have seen investigations
on how politics sneaks into the offices of software companies in the West Bank
[17], how political activists use social media to organize demonstrations from a
Palestinian village [18], or how multi-lifespan information systems seek to support
justice after the genocide in Rwanda [19]. All this work is concerned with the
ways in which we can understand the relationship between politics and power
balances as nuanced measures enacted through several interlinked historic and
economic structures related to technology accessibility and infrastructure [17].
Global software outsourcing is clearly a transnational phenomenon, where we
witness a large and growing population of Indian global IT developers working in
outsourcing setups with IT developers in Europe or the US [20]. Previous research
on IT developers working out of India has demonstrated how the identities of the
IT developers are framed by located norms and beliefs as they are constructed
and situated in particular locations [21]. When exploring the economic, social, or
cultural assumptions and the infrastructural differences that arise in global work,
we must enact an alternative sensibility on how to explore the reality of culturally
located practices [22–24]. Thus, to investigate the differences in work realities
shaped by located contingencies in India and in Denmark, we will pay attention
to the localized practices of people engaging in the global work.
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The collaborative work in GSD can be challenged by the nature of the software
development tasks, the information infrastructural constraints in the system under
development [25], as well as the underlying structures that lay the groundwork
for the day-to-day collaboration through artefacts and technology use [12]. Fur-
thermore, understanding global software outsourcing also requires investigating
the infrastructures that locally affect and facilitate the global work at the different
locales. In a study of the displaced population in Bangladesh, certain infrastructural
experiences were pertinent to understanding how forced mobility impacted the
population’s access to technology and thus ways of life, pushing them to create
workarounds to sustain life [24]. Building upon these insights, we will explore
the ways in which infrastructural work shapes the foundation for the collaboration
differently in Denmark and in India.

Time and place matter in global work. Previous research has investigated the
timely rhythms and patterns in global software development [5, 26] and the
collaboration and negotiation of time across time zones [27]. When exploring the
collaboration of global software development, we need to take a close look at how
time is organized and decided upon—and by whom. Although work time has been
argued to be more flexible in the globalized world, time and place are also related
to status and power [13]. Poster [28] shows how workers in Indian call centers face
a work-time rigidification and standardization, as the work day is shifted from day
to night to sync with consumers’ daytime in Europe or in countries such as Japan or
the US. She refers to the transformed work time as reversal of work time, which is a
pertinent part of the work conditions [28]. Although the demand to work at night
is different between workers in call centers and our global IT developers, there
are important aspects of time and place that deserve further investigation. When
understanding transnational collaborative relationships in relation to time, we found
Sharma’s work on the taxi driver’s relationship to time useful for understanding the
politics of time and laboring within temporal infrastructures. Sharma introduces
the term cab-lag, which “refers to a condition of labor where people exist in a
differential and inequitable temporal relation with another group with whom they
are expected to sync up” ([29], p. 79), which may be an interesting condition in
relation to the global IT workers.

7.3 Method and Location

Since 2011, we have conducted several ethnographic studies of global software
development in different parts of the world as part of a large research project (Next
Generation tool and processes for global software development—NextGSD). While
each study is uniquely organized with a different purpose and aim, they have all
provided us with insights into the practices of GSD in general. Throughout these
years, we have spent time in India as well as in the Philippines studying global IT
development. In particular, we studied IT developers in India working in outsourcing
setups collaborating with European and American clients. In 2013 we initiated
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Table 7.1 Data sources from fieldwork conducted in India (IN) and Denmark (DK)

Field site
Gathering technique IN DK Online

Observation (no./hours) 17/9.1 29/35.6 26/14.3
Interviews (no./hours) 7/5 10/8.8 4/2.6
Field diary entry (no.) 9 39 –
Time spent in field (hours) 66 137 –

a new ethnographic study of an outsourcing setup between an Indian IT vendor
(which we call InData) and their customer (called DanTech). DanTech is a large IT
and software company in Denmark, with more than 3200 employees and several
branches around Denmark. For more than 40 years, DanTech has developed IT
products for both the Danish public and private sector, and since 2005 they have
conducted GSD outsourcing projects with InData to offer customers a reduced time
to market and to ensure extra resources and growth. In 2013, more than 200 people
from five different global suppliers located in Poland and India collaborated with
DanTech, where InData is the largest supplier.

The ethnographic study [30] was organized as a workplace study [31] conducted
both in Ballerup, Denmark, and in Bangalore, India. The first author spent intensive
periods in the field—following the IT workers in their daily work, including
observing online and collocated meetings—with frequent reflective breaks at the
university. While in the field, activities such as observation, note taking, and
shadowing were combined with daily field diary, photographs, and semi-structured
interviews. We also conducted formal interviews face-to-face or in online meetings
through the company’s communication platform, Lync—ranging from 20 min to 1 h
(all audio-recorded and verbatim transcribed). Moreover, we retrieved documentary
evidence of various company artefacts and internal email correspondence. Our data
sources collected in Denmark and India cover 59 h of observations, 21 interviews,
and a field diary (cf. Table 7.1), and in total we spent around 200 h in the field.

7.4 Results

7.4.1 Bodies Inside the Offices

During our ethnographic fieldwork the dissimilarities in the relationship between
InData and DanTech became noticeable in various ways, for example, the agency
to decide on the course of action, which remains at the client side in Ballerup,
as DanTech manages the project. Witnessed through several observations and
frequently articulated by the IT developers working out of Bangalore was that they
often find themselves in an idle position waiting for a response from Ballerup in
order to work.
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Everything is very time consuming here, I feel : : : over there [in DanTech] everything is
fast, it’s very quick there. Whatever we do, we get the responses, the answers very quick.
Here we have to wait [ : : : it] is dragging the tasks [ : : : ] and that is not the only thing, if we
are expecting some answers, if we have sent an email, so we wait for further reply. But of
course we can take up another task and do but still if it is of importance or if it is blocking
[other work]. That’s one of the drawbacks. (11/27/13, Interview, Tester, India)

The constant waiting and inability to assume control over time create different
conditions for global work in Bangalore compared to Ballerup. Even if work was
slowed down at InData, this would rarely block the DanTech IT workers from
continuing to work on other tasks, but the opposite impact is always present. In
addition, we saw how opposed the practices around meetings and schedules were
when DanTech tried to control the organization of work with InData:

Jakob comes to my desk to inform me about the meeting that we were supposed to start
now [ : : : ]. Murali is not there right now, so we will have to wait a little (he tells me with an
eloquent smile on his face that refers to our talk earlier about how he had invited Murali to
the meeting and he had not yet accepted it). According to Jakob, when the meeting invitation
remains unanswered that does not necessarily mean that he [Murali] will not be attending.
Instead, Jakob tells me that he often experiences when inviting one of the developers in
India to a [online] meeting that they rarely accept the meeting invitation. This does not
mean they will not attend. Instead, as Jakob sees it, the Indians do not see the invitations as
a negotiation process in the same way as the Danes do: inviting, accepting, rescheduling,
etc. in their online calendars. (07/05/2013, Fieldwork notes, Denmark)

The situation above with Jakob and Murali was one of many similar situations.
Clearly schedules are practiced differently; at DanTech IT workers are expected
to be in office when the calendar says so, they are expected to accept or decline
meeting invitations, and they are expected to be precisely “on time”. We noticed
how meticulously the workers at DanTech used their online calendars to register
all work activities, leaving colleagues no trouble in detecting whether a person is
available or, for example, attending a meeting. The calendar invites are perceived as
an opportunity for negotiating time at DanTech, whereas at InData calendar invites
come across as commands and not negotiations. You do not negotiate commands,
but rather find other workarounds to get out of non-suitable situations:

At some point during the daily scrum meeting it came up that Ravi is not here today. Martin
sounded surprised by this information. Later I hear Martin telling Lisa that it is annoying
that on Friday he and Ravi had discussed something that Ravi should be working on, and
then today, Monday, they find out that Ravi is not here. [ : : : ] Ravi was taking a day off.
(07/08/2013, Fieldwork notes, Denmark)

When Martin and Ravi talked on Friday about getting something done on Monday
Ravi knew he would be away that day; however, instead of accepting or declining
calendar invites Ravi’s strategy avoided participating in the negotiation of time and
rather than address the issue directly he simply said nothing and stayed home as
planned. From Martin’s perspective, taking a day off is legitimate; however, Ravi’s
failure to tell Martin he would be away that day and the lack of transparency in
work time is problematic. What we see here is not simply a lack of transparency in
the work; the situation demonstrates the performativity of time in the global work.
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There is obviously an asymmetry in the relationship between InData and DanTech,
and Ravi’s lack of power in scheduling and coordinating his own work demonstrates
that agency for negotiation of time plays an important role in global work. Had he
initiated a discussion on re-scheduling the meeting, it might have put him in an
awkward situation of either not being able to satisfy the ‘customer’ or causing him to
cancel his day off. By ignoring the matter of participation in the scheduled meeting,
Ravi can take his day off.

7.4.2 Bodies Outside the Offices

The challenge of time was also pertinent outside the office. A tester working out of
Bangalore explained: “We have to drive or come from a long distance, and we have
to be here for nine-and-a-half hours.” The daily commute in Bangalore, combined
with the fact that the InData staff work 2 h more every day compared to DanTech,
creates different work conditions related to time. Most foreigners would find the
Indian road traffic noisy, complicated, frenzied, and slow. Travelling a distance that
might be estimated without traffic to take about 20 min might easily last more
than 2 h during rush hour. In Bangalore—the Silicon Valley of India—most of
the IT companies are located outside the city in industrial parks or campus-like
spaces. InData is situated in Electronics City—one of India’s largest electronic
industrial parks—and due to the complexity of the transport infrastructure, most
of the companies in Electronics City offer their employees bus transportation each
day for a monthly fee. The bus transportation is organized by picking up employees
at certain times and places and driving them to and from work. InData has more than
23 different buses with seats for 40 people in each. Buses run twice in the morning,
striving to arrive at the office campus at 9:00 a.m. and 10 a.m. In the evening,
buses leave twice, at 6:30 p.m. and again at 7:30 p.m. Because time to commute
in Bangalore is highly unpredictable, coming in “on time” or coming home “on
time” are variables produced by the local circumstances and less by the individual.
Thus, some IT developers choose alternate commuting practices, traveling at less
jammed hours:

[ : : : ] Usually Rati does not go by bus, but because of visits from DanTech today, she will
come into the office at 9 a.m. Her normal routine is to take a company car—a car provided
by DanTech [ : : : ] the car will leave at 11 a.m. to reach the office around noon, and leave
again at 10 p.m. to reach her home at 11 p.m. That way Rati will then skip spending time in
the heavy traffic, and it is also very good for her, as a tester, to work at the same time as her
colleagues onsite. (12/04/2013, Fieldwork notes, India)

According to Rati, the staggered working hours are preferred, although not required,
by DanTech; however, she really appreciated the benefits of skipping the heaviest
traffic. She further explained that getting into the office around noon and leaving
work late suited her lifestyle for now while she is unmarried.

Commuting in Ballerup appears quite different. While the IT developers at
DanTech commute every day, foreigners will be surprised to see the regularity
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and punctuality by which people arrive each morning between 7:30 a.m. and
9:00 a.m by bike, train, bus, or car. The typical work day is 7–8 h, and most
IT developers will leave around 3:00–5:00 p.m. Transportation is articulated by
several of the IT developers in DanTech as an opportunity to get exercise and not
simply as commuting. Thus, many travel by bike and then shower and dress in the
company locker room before walking into the office and booting up their computer.
Most roads have dedicated biking lanes, which goes well with the widespread
trend of exercising to and from work, wearing full cycling clothes, and riding an
exclusive racing bike. The public transportation in Denmark is generally reliable and
predictable, and it is possible to plan transportation in detail, including calculating
the time it takes to transfer between trains or buses as well as the time it takes to
walk to the office. Also, the trains and buses run in routine patterns on a regular
schedule, including every ten minutes during rush hour, allowing the IT developers
to flexibly plan and organize their travel between home and work.

Besides time, place also emerged as an inevitable object of inquiry in our search
to understand the differences in global work at the two locations. In Ballerup we
experienced how those with families make sure to plan and customize their time
spent physically at the office by taking advantage of flex-time agreements, which
means that they can distribute their work hours flexibly over a time period (typically
across a month or year) and chose to come into the office later or leave earlier as
long as work hours are carefully registered in advance in the online calendar. Thus,
the location of the workspace is not necessarily physically bounded; instead, work
might take place at different places.

All DanTech workers are provided with a laptop that they can carry around and
bring to meetings or the like. When the IT worker returns to her/his sit-to-stand
desk, s/he simply places the laptop in the installed docking station and continues
working using the desktop screen, keyboard, and mouse. The laptop not only
facilitates movement around the office workplace, it also enables the IT workers to,
for example, work evenings from home if, in the daytime, they have to accommodate
family emergencies or the like. Thus, in many ways, the location of the workspace
is not only flexible and non-fixed in time, but also in space. In this way the work
for the IT workers at DanTech was not characterized by clear demarcation between
work and home. Instead, the work caused by the global circumstances in working
across time zones increased the lack of work/life boundaries for the individual, who
might choose to wake up early to answer emails in bed before breakfast and getting
kids to school to accommodate the remote colleagues waiting for answers.

To overcome the infrastructural challenges of transportation in Bangalore, some
IT workers choose to move out to live near the workplace. By near we mean
significantly shorter time spent on daily commute, for example, from 1–2 h by bus or
car twice a day, to 20–30 min spent walking or going by car. However, leaving one’s
family or immediate community behind to be able to move closer to the workplace
may come at a price, and often these rapidly created housing facilities are dull and
characterless. People will stay there during workdays and on weekends they will
head back to the villages where their families live.
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We also became aware of a certain way of living that was particularly popular
among the female junior IT developers and testers at InData, namely living at
women’s paying guest hostels. Several of the young and unmarried women at InData
live at these women’s hostels, located walking distance from the workplace. Here
they do not have to attend to the daily chores of cooking and cleaning. Instead,
they can fully focus on work, while living in a safe environment—side-by-side with
“travelling companions” that one can walk with when moving on foot to and from
the office. Of course, this kind of living situation fits certain types of workers—those
who have not yet established a family of their own or those who may live separate
from their family during workdays because the family lives in a village far away.
In this way, a clear demarcation between home and work is drawn up for the global
IT developers in Bangalore. The majority of their time is spent “away” from home
and family, and when they are away they engage only with other “away” colleagues,
even in their “free” time.

A final and recurrent theme that demonstrates a form of asymmetry in the global
collaborative work concerned the rotation plan for the IT workers to travel abroad.
For the InData workers, to go “onsite” (i.e., travel to Denmark and work at DanTech
for a period of time) is considered a great opportunity:

[ : : : ] the people working offshore, they always aspire to go and work with the client onsite,
and so it’s always good to give people an opportunity, even if it is a short one. [ : : : ] to go
abroad and work there [onsite at DanTech] we can earn some good money, do some good
work, see around, and comeback, so it’s a big motivation factor. (12/3/13, Interview, IT
developer, India)

While it is a motivational factor for the Indian workers—boosting their CV and
getting monetary benefits—going abroad to work onsite also challenges the family
life. Thus, the length of the stay may be critical depending on the worker’s marital
status: “[ : : : ] if he is a bachelor, then no problem moving for six months or
nine months”. According to the Delivery Manager at InData, traveling abroad is
problem free when the workers are unmarried, as compared to when having a family.
However, even when married, some IT workers make sure they can travel abroad
when the opportunity arises, like this InData tester: “I asked my husband and he
said if it is for a short term, then its good, so even I can get some opportunity to
learn and meet new people. So I took this and went for six months”.

During our fieldwork we noticed tensions related to the rotation plan, as some of
the workers felt they were treated unequally:

When waiting for the elevator going to the 7th floor for lunch, Anjeneya says—out of thin
air—that the developers who are getting the opportunity to go onsite and those who are not
are very unequally divided. He says that he thinks that the rotation should be more frequent
instead of keeping only a few people onsite for two years or more [ : : : ] That way more
people would be knowledgeable about the business. (12/02/13, Fieldwork notes, India)

When we asked a manager at InData about the rotation plan, his answer somewhat
aligned with Anjeneya’s view on the current rotation plan:

[ : : : ] rotation should happen, but that did not happen—at least Hina traveled there and
then came back, but after that nothing happened, so no one traveled. Vernon, Ranjit, Paturi,



116 S. Matthiesen and P. Bjørn

and Ashish were there for a long time, more than one year. And obviously the team is
waiting for some of them : : : will be waiting to get that opportunity [to travel onsite] I think
that some of the people who already left might have stayed here if they had been offered the
opportunity to travel abroad. (12/3/13, Interview, Delivery manager, India)

Around the fall of 2013 half of the offshore team left InData in search of greener
pastures. According to the manager, the unequal divide in the rotation plan had
an impact on their decision to leave. Interestingly, the prestige of getting the
“opportunity” to travel offshore from DanTech to visit and work with colleagues
at InData was hard to find in Denmark. Those who worked closely with the
offshore workers had difficulties finding the motivation to go, as there were no great
incentives for traveling abroad. The DanTech employees would not cash in any
monetary benefits, and without being allowed any days of leave or compensation
when returning home, they would have to sacrifice the time spent with family
to go offshore. The expectations for continuous development are high at both
locations; however, both the willingness and the expectation to spend time abroad
are unequally distributed due to the dissimilarities, for example, in career incentives
and temporal infrastructures, at the different locations.

7.5 Discussion: The Analytical Lens

As we were intrigued by the InData tester’s bodily experience of transnational work
being more difficult depending on which world you are located in, we first set out to
understand what made it difficult, and then to question how the local embodied
experience of dissimilarities and difficulties were shaped by the conditions for
collaboration within transnational collaborative work.

First, in understanding the ways in which the collaborative relationships in global
work are manifested in the work practices, we move inside the office. Here, the first
analytical move is to destabilize taken-for-granted assumptions about knowledge
and language as they appear in the practices under investigation [32]. The purpose
is to unpack supposedly objective and authoritative vocabulary about the work,
which creates certain conditions for the people involved [33]. Following this strategy
exploring global work, we find that unpacking key vocabulary and rhetoric of
global work—such as “anywhere” and “anytime”—demonstrates an interesting
starting point for our analysis. The rhetoric that global work transcends geographical
boundaries since work can be done anywhere [34] creates certain imaginaries on
how work is accomplished.

In our case, we see how the pressured work time is pertinent at both locations;
however, the politics of time—the power to control time and aspects of how time
is managed—is differently performed. While we experienced the IT developers in
Bangalore to often wait passively for tasks to be delivered to them, they would stay
in the office for many hours. Although the hours might not be fully productive, they
would always be there, ready, as cab-lagged workers “waiting to be necessary for
others’ time needs” ([29], p. 75). This observation points to the type of relationship
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that is embedded in the economics of outsourcing practices—the client views the
remote IT developers as available resources standing by, ready at all times. The
IT developers working out of Bangalore are dependent on the work and knowledge
located at the client—leaving them with less flexibility and agency in the negotiation
of synchronous meetings [27]. In the structural organization of work, it is difficult
for the IT developer at InData to take initiative, to perform independent agency,
since knowledge and power lie elsewhere. On the contrary, we saw DanTech
workers face challenges in the collaboration due to disparate practices around
the meeting schedules, which at times led to an InData worker’s non-appearance
at an online meeting. When looking into the work within the shared practices
and commonalities of the global collaborative work, the variety of circumstances,
habits, and routines become apparent as helpful direction for where to look when
understanding collaborative work.

At DanTech, agency and knowledge are a core and central part of the work
that also impact the ways in which work time is organized. Pressure to perform
within time is pertinent in Ballerup. However, rather than waiting for others to take
initiative, they experience the time pressure in terms of performing efficiently and
knowledgeably to not lose work to people elsewhere. Time is money in Denmark,
literally speaking, since the most expensive part of software companies is the
employees’ salaries. Typically IT developers’ contracts state the exact amount of
hours per week (typically 37 h), which means that all extra work either means
extra salary to those involved or that they accumulate additional vacation time,
which by law has to be executed within the current year. This means there are
certain organizational structures that support efficient working days and discourage
working extended hours. Although work time has been argued to be more flexible
in the globalized world, clearly workers in Bangalore face a different practice of
rigidification and standardization of time at work [28] than in Denmark. Previous
research demonstrated how shifting work hours can result in temporal work patterns
being out of sync locally to accommodate the challenges of asynchronous work
globally [28, 35]. While our data did not demonstrate a completely out-of-sync
situation, it was clear that evenings of week days were dedicated for work, reducing
time for family and leisure.

At InData, the time dedicated to work on a daily, weekly, monthly, and yearly
basis is quite high: a 10-h work day, 5 days a week, and in many cases a 2-h
commute both ways. Fourteen hours a day dedicated to work leaves only 10 h a day
for sleep, eating, family, and leisure, meaning you work and sleep most of the time.
IT workers in Bangalore are encouraged to stagger their daily working hours to align
with overseas colleagues by working from noon to late at night. In practice it meant
that the global IT workers in Bangalore, rather than becoming “free” and “flexible”
in time, often experienced a hyper-management of time, which controls important
aspects of their lives. On the contrary, the norm for many global IT workers at
DanTech is to have the flexibility to work from home by simply taking their laptop
home and having direct access via VPN to all the information required for their
work. In this way, the boundaries between work and private life are getting blurred,
and previous research has pointed to the challenge of increased attention on work
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at the expense of leisure time [36]. The hybrid organization of work in Ballerup is
of a different kind than in Bangalore, as transnational encounters blend into private
life (early morning and late evening), and also into the private space. While we do
not see migration in terms of moving into, for example, hostels inside the tech-
hub in Ballerup or in regular travels to offshore locations, migration becomes an
intertwined relationship between the work place and the home on a daily basis.

Bringing your work laptop out of the office is not the norm in Bangalore. Anyone
who has visited an IT company in India has experienced the hassle of registering
laptops by serial numbers in advance, and how upon arrival computers and other
technical equipment are scanned by security. Part of the reason for these routines
involves proving to the western clients that the Indian companies are professional
and can ensure good security: they demonstrate that data is not leaving the premises.
However, it also means that global IT workers at InData are not given laptops so they
can work from home on a regular basis.

The reasons why some IT workers can work from home, while others obviously
cannot, is not what is interesting here. Instead, to unpack global work, it is important
to realize the existing and various constraints and limitations placed not only by the
local work practices within the collaborating organizations but also by the physical
contextual contingencies that emerge upon the infrastructures involved locally. In
this case, infrastructural aspects of, for example, the Danish data privacy legislation
may contribute to our understanding of the dissimilar collaborative relationship.
Moreover, we learnt how the rotation of IT workers was imbalanced in relation
to incentives and rewards for those involved in the global work, which may be
explained through important infrastructural aspects of, for example, the hierarchical
structures within the transnational collaboration, or by the difficulties of acquiring
immigration visas for India or Denmark.

Moving out of the office, we consider the infrastructural circumstances in which
the global work is embedded. Thus, we travel outside of the spaces where we
normally study global work (the offices) and include considerations about how life
and the infrastructures outside the office create certain conditions for work. We
explore the infrastructures of the society, which serve as fundamental for the global
work. When we report on the bodily experience of commuting in Bangalore on
potholed and polluted roads in worn out busses, we are not trying to neglect that long
commutes take place all over the world. Indeed, we are not saying that transportation
alone is in fact what challenges globally distributed and collaborative work. Instead,
we use it as an example to demonstrate how and why studying GSD work in CSCW
needs to include the infrastructural issues that provide the foundation for the global
work, including Internet access, transportation, childcare, domestic responsibilities,
etc. The point it not to evaluate whether these infrastructures are good or bad,
but to make visible the emergent dissimilarities in the collaborative relationships
embedded within temporal and infrastructural aspects of the geographical locations,
which often fall to the background in our analysis.

So in the same way that the cab-lagged taxi drivers have no ability to control time
[29], due to certain temporal inequitable relationships and trafficable infrastructures,
the inequitable work relationship as well as the infrastructures in Bangalore take
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away agency from the InData IT workers to control time and place. Conversely, for
the IT workers at DanTech who have some capability to control time due to, for
example, the infrastructural circumstances allowing them to work from a laptop, the
separation between work and private life is erased. Increased by the many hours
of commuting in Bangalore, the move between places for life and places for work
becomes separated in both time and space. We saw how the IT developer migrates
into the tech-work environment in Electronics City in Bangalore, away from family
and friends. The migration [28] becomes a fact when the global IT developers leave
their homes and families to travel to the workplace and the workplace becomes the
dominating activity in their lives. Our case demonstrated, for example, how women
choose to leave home and live in women’s hostels closer to the workplace to reduce
the time spent on transportation. While this move reduces time spent commuting
to work, it also increases time required for travelling to their home villages on
weekends and holidays to visit family. The migration experience between life and
work becomes more pertinent.

We found that global work based upon transnational encounters is rather hybrid
engagements where at both sites the intensity in attention toward work is increasing
based on how time is practiced. Clearly the politics of time take different forms—
coarsely outlined as either long (at times in idle) hours or as fragmented hours with
a constant pressure for efficiency; all depend upon the infrastructural foundations,
some of which make certain aspects of work possible while others do not.

7.6 Conclusion

In this paper we set out to unpack the nature of global work through the concerns
and the bodily experiences of the IT workers within the collaborative relationship
of a GSD setup. In particular, we were intrigued to understand why the difficulties
of doing global work—among others—depended on the embodied experience of
being at certain physical locations. Triggered by our wonderment and as a first
analytical move, we questioned the common language constructs that assume GSD
work to allow the flexibility of working anywhere and anytime. When looking into
the work practices enacted within the office walls of the global collaboration, it
became clear how the flexibility in GSD was merely a matter of how politics of
time and place were performed at the various locations. Thus, as a second analytical
move, and in order to discover how politics of time and place mattered in the global
collaboration, we found it necessary to travel outside the office to investigate the
local contextual contingencies and the infrastructural aspects involved. In our third
and final analytical move, we returned to the office, now with insights useful for
re-considering the transnational collaborative work as it happens within offices.

We found that the place for work is produced differently for the IT workers
located in Bangalore and Ballerup, which means that the language construct of
“anywhere” is not descriptive for workers in Bangalore. Instead, we saw that the
remote client controls the places for work. Moreover, the politics of time were also
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enacted differently at the two sites, where IT developers at both locations struggled
in different ways. In Ballerup, time became “all the time”, while in Bangalore it
became “here and now”. The dissimilarities in the conditions for work emerge
since coordination across sites was required and enacted on the premises of the
time of the IT workers at DanTech. The existing asymmetry in the collaborative
relationship was clear when an IT worker at InData refrained from answering
calendar invites to avoid conflict in taking a day’s leave of absence. Finally, the
underlying infrastructures in terms of Internet access, transportation, and domestic
work clearly placed different conditions for work in both locations. Support from
grandparents and paid domestic workers was essential for the IT workers at InData
to be able to participate in the transnational work under the conditions of how work
was organized. At DanTech, governmental daycare infrastructure was an important
part of the work for the IT workers. It also meant that the workday might be cut
into two (morning and evening), leaving the afternoon for children, shopping, and
cooking. To make this possible, the facility for a home office was an essential
infrastructure.

Within global collaborative relationships in GSD there are difficulties and
dissimilarities in the work emerging from infrastructural aspects such as trafficable
infrastructures, housing possibilities, domestic obligations, technology availability,
and flexibility in work hours. Together these infrastructural aspects appear as a
multiplicity of relations, which we need to include when exploring particular cases
of transnational work. It is important to stress that our proposed analytical lens
is not intended as a fixed model. Rather, we see the three analytical moves as an
inspiration for opening up transnational studies on collaborative work, bringing into
consideration the infrastructural multiplicities embedded within global work as they
emerge both inside and outside the office walls.
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Chapter 8
Design of Digital Environments for Operations
on Vessels

Yushan Pan

Abstract This paper reports on observations and interviews conducted through
fieldwork at an offshore supply vessel to investigate offshore operational systems
in use. The intention with the fieldwork was to get a better understanding of the
knowledge and relationship that operators living in workspaces to use modern
digital technologies. The findings are presented and analyzed through the lens
of actor-network theory (ANT). The analysis shows that systems are involved in
three main networks during different operations which I call host actor-network,
parallel actor network and reconfigured host actor network. It also shows that
these relationships contribute to dynamically changing safety issues on board, such
as risky operations during tasks between the offshore support vessel and the oil
platform. This paper addresses the critical issues of how different social, digital
technologies and workspaces connected as networks affect the character of safety
operations and the implications for the design of marine technology in workspaces
and systems in a digital environment on a ship’s bridge.

8.1 Introduction

There is increasing interest in the development and use of operational systems
to meet hi-tech maritime products in offshore fields, specifically in the west of
Norway, which is one of the most important maritime hubs in the world. The
Norwegian Petroleum and Maritime Company calls to focus on research that
expands interdisciplinary perspectives and can adequately integrate the many factors
influencing ship design. These include factors rooted in digital devices, intelligent
machines, advancing IT technologies and in the interface between technology,
safety, social and physical environments [1]. This paper is a response to the call
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and provides a possible solution from an interaction design perspective to propel an
understanding of future digital environments on a ship’s bridge.

This paper reports on some initial exploratory fieldwork with the operators on
the bridge of an offshore supply vessel and the use of modern digital technologies
in their situated environment, e.g. computers, email, dynamic positioning (DP)
systems, integrated automatic systems (IAS), printers, chairs, paper-based checklists
and other workspaces and operational systems. Overall 5 months (not continuously,
7–12 days per time, six times in total) fieldwork at an oilfield at sea was conducted
to learn more about operators’ experiences with digital technologies and workspaces
currently available to them. This provides opportunities to observe operators using,
or attempting to use, existing digital technologies and workspaces in a digital
environment and to interview them about their understanding and perspective on
the use of operational systems. The fieldwork is in nature and informs further
research to develop a methodology for evaluating complex working environments,
such as a ship’s bridge. The paper addresses some of the experiences gained
through the fieldwork and uses actor-network theory (ANT) as an analytical lens
for investigating how workspaces associated with offshore operational systems on
a ship’s bridge increase unsafe activities. In turn, this will show how operational
systems that result in unsafe actions have the power to reshape workspaces.

ANT is a social theory that provides a range of different concepts and per-
spectives that are suitable for the analysis of socio-technical relationships [2]. It
is a powerful tool for those who want to explore the interplay between human
society, technology and design [3]. ANT perspectives are used to explore the
capacity of nonhumans to act in operational systems and participate in networks
with humans [3]. It is argued that the design of artefacts, through multiple socio-
technical entanglements, becomes an act of defining and reconfiguring individual
and collective agencies. Interaction design is not only the work to create an
individual product, it is about enabling the hidden potential in everything – in you,
your organization and the world around us [4]. For example, Aanestad [5] uses ANT
to show that the introduction of telemedicine technology into surgery became a
process of alignment and negotiation of diverse and conflicting interests. She argues
that the camera becomes an actor that, through its socio-technical presence, affects
and reconfigures the existing work practices. Moser and Law [6] use ANT to show
how the specificities of the different networks of materials with which actors engage
in their everyday lives contribute to dynamically assisting them in a variety of ways.

In marine design, workspaces and system designers work separately. Researchers
focus mostly on the usability of a workspace, such as whether a tool is easy to use.
However, a ship’s bridge is complex and involves cooperative work among operators
and must factor in other organizational contexts [7]. I have argued elsewhere that it is
insufficient to use traditional design methods in this domain [8, 9]. It is important to
investigate the relationships between workspaces and operational systems because
all of them are part of a digital environment. It is difficult to articulate where
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workspaces end and systems begin in operations. Hence, this paper draws on these
concerns to explore how ANT can contribute to presenting operators, despite the fact
that they are still fully capable of working on a ship’s bridge as they have always
done. It concludes with some discussions and critical reflections on how we can
offer design ideas to designers.

8.2 System Design

Currently, designing systems is understood as a process of defining and developing
systems to satisfy the specified requirements [10] of the user, such as offshore
control environments on vessels and platforms, onshore coordination centers and
so on. Operational system design is treated as a process of decomposition of
requirements. Engineers use this to design a system by breaking it into a collection
of interacting pieces [10]. For example, a whole operational system on a ship’s
bridge [11] is divided into heating systems, freshwater systems, electrical charging,
navigation gear, offshore operations and so on.

The pieces of each system are designed solutions and activities from one or
more engineers. Through mechanical and industrial engineering, engineers combine
those solutions and endeavor to make the pieces fit together [10, 12]. This system
design is a way to deconstruct the functionality of a system; however, it does
not need to think of how these digital technologies are used. Both industrial and
mechanical philosophies discount an understanding of how to effectively design
a system, especially when we finally reconstruct the systems’ pieces [12, 13].
Designers in the information technology (IT) field also play roles as evaluators in
digital environments, such as healthcare information systems, to improve the user
experience. Researchers describe problems within systems and advise operators on
how to use IT solutions and work cooperatively with colleagues [14]. These cases
approach design in a different way. The designer observes and interviews operators
during real-time operations. For example, in designing cooperative segments in
healthcare systems [15–18], researchers explore the dynamic of cooperative work
practices in hospital systems and suggest how to design computer systems for
humans. Another study in the maritime domain addresses the design problems of
systems [19]. Researchers in the field of designing a cooperative system analyze
the interactive relationship within systems and workspaces [9, 18, 19]. However,
such interests in marine design are rarely without reasons. It requires an interactive
relationship [7, 10, 20] between all participants: operators, operational systems
and workspaces in the working context. Are these elements working together
successfully and conforming? This leads to the research question for this paper:
How do operators work properly in a real-time environment with workspaces and
operational systems during operations?



126 Y. Pan

8.3 Empirical Setting and Methods

The study area is the operational part of a ship’s bridge on an offshore supply
vessel. Unlike navigation systems, this part of the system is only used for offshore
operations on oil and gas platforms. Two teams of two people each work in 6 h
shifts on a ship’s bridge. The operational systems have several subsystems, such as
DP systems, IAS, radar systems and so on. DP is a computer-controlled system that
automatically maintains a vessel’s position and heading by using its own propellers
and thrusters [20]. IAS refers to a system that controls the subjective (flesh water,
mud or types of liquids that are requested by different offshore missions) in 12
containers under the deck. IAS also offers capabilities for operators to control
containers manually to support platforms. Both DP and IAS are distributed in 18
displays in operation areas (ahead and in front of chairs) associated with radar,
monitors and alarm systems (ahead) (see Fig. 8.1). Two operators face these
displays to manipulate different systems from time to time and from task to task.
Additionally, communication devices are also used in operations. There are four
communication devices for internal communication in vessels. Communication
devices can be used for multiple purposes. These communication devices are placed
on a shared table between two operators (see Fig. 8.1).

On board, I was allowed to take notes and photos. I also conducted formal and
informal interviews with operators on the bridge at the sea during offshore oilfield
trips. Permission was obtained to observe maritime operators’ knowledge and use of
technology. This was clarified and approved by the national authority on privacy and

Fig. 8.1 Offshore operational systems (Operational part of ship bridge on an offshore supply
vessel)
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data protection in research involving human subjects: Norsk Samfunnsvitenskapelig
Datatjeneste [NSD]. An informal consent form was also obtained during the field
studies.

Operators working on the ship’s bridge were observed while using, or attempting
to use, different technologies, devices and workspaces. They were interviewed
in order to understand the problems or challenges they experience and to find
appropriate solutions. In many cases, I was invited into the living areas on board
during lunch and dinner time in order to address their concerns about current
technologies-in-use on the bridge. This leads to many informal conversations about
their use of technology and workspaces and other experiences and practices in
everyday life during operations. These activities helped me understand current
technologies-in-use on board and acquire a deeper knowledge and understanding
of behavior on the bridge during operations.

8.4 Theoretical Lens

Work on the ship’s bridge is not a simple interaction between an operator and a
computer system [7, 19], nor is it simply operators’ doing their own work. It involves
a large social environment integrated with systems, workspaces and other devices in
cooperative processes among operators [19]. In order to deal with the relationship
between workspaces and systems where a group of operators interact with the digital
environment, ANT is appropriate. It is helps to establish a theoretical discourse
around the working environment under study. When an operator uses systems on the
bridge, the operator is influenced by operation regulations, his colleague’s responses
to specific tasks, his own experience using it, the functionality of the systems and
workspaces’ capabilities to support systems. All these issues are connected to how
the operator works. An operator does not work in a vacuum but under the influence
of a wide range of factors [21]. Hence, when I understand an operation in a digital
environment, I consider all these influencing factors together, since the actions of
operators are linked with influencing factors to produce the network.

Unlike other theories, ANT does not distinguish technology from non-
technology [3]. Instead, an actor-network consists of and links together both
technical and non-technical components, and priority is not given to human or
nonhuman in the network. The actor-network is heterogeneity involving every
element equally [22]. ANT offers a way to term how, where and to what extent
technology influences human behavior [21]. ANT does not purely dig into technical
components or distinguish a priori between social and technical elements of a
network [23], rather, it emphasizes [24] that the focusing points should be the
dynamic relationships between non-technology and technology. When dealing with
the design of technology and examining the technologies-in-use, ANT gives us the
power to unpack the potential problematics of an integrated digital environment
by following participating humans and nonhumans in actions in different network
relationships [25].
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In particular, I have flexibility to analyze any research interests in the project
by zooming in and out on the interested work routines from a ‘work-net’ in an
network environment [21, 26]. By visualizing ANT, designers are able to provide
a readable and designable for engineering world [27]. Hence, it is helpful to use
ANT as a theoretical lens because I am more concerned with how operators use
technology in reality, when they are immersed in a digital environment rather than
the technology itself, such as the definitions of two concepts I have developed – Host
Actor-Network and Parallel Actor-Network. Since offshore operations are dynamic,
the operation networks are shaped and reshaped from task to task because ANT
analysis represents interests in the place where what designs and what is designed
mutually shape one another [4]. However, in some tasks a network can generate
to different small networks. For example, one is maintaining the original purposes
of an operation which I call Host Actor-Network. Another one is running with
purposes to bring new interests into the Host Actor-Network in order to reconfigure
the original network. I call this network as Parallel Actor-Network, and the new
Host Actor-Network is called reconfigured Host Actor-Network.

8.5 A Vignette

This section describes situations where offshore operators on the ship’s bridge
are observed in the use of different digital technologies associated with physical
structures in a digital environment. This digital environment consists of operational
systems and workspaces around offshore operators, such as paper-based checklists,
chairs, tables and a gap between workspaces. This vignette comes from operations
on an offshore supply vessel at sea. I selected this vignette because I believe that
this case presents the relationships between workspaces and systems on the ship’s
bridge. This is important for improving potential risky operations from a technology
point of view and includes users’ performance and perceptions in technology-in-use
in reality. In addition, all names in this paper are anonymous treated.

Tom is an operator on the bridge of a vessel called ‘Alterfjorden’. He is 29 years
old. His main job is to perform DP operations and control the IAS during operations.
Andrea is 55 years old. He is the captain. His main job is to make final decisions and
to assist Tom during tasks, such as printing checklists and checking and marking the
amount and weight of cargo that is loaded from platforms during operations.

It was a sunny day. Waves and wind were within a reasonable fluctuation range.
Tom piloted the vessel near a platform called ‘Sjona’. Tom stopped the vessel and
walked to the operation systems area where Andrea was ready for the day’s mission
(Fig. 8.1). The following dialog is from the field notes and audio recordings.

Tom: Andrea, did you check and approve the checklists (paper based forms)?
Andrea: Yes, here you are. But remember, we have an old version of the cargo and mission

lists.
Tom: Well, let’s hope they (crew on the platform) will not change the scheduled work

during our operations.
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Andrea: Ah, ha-ha-ha : : : it is possible.
Tom: Ok, let me check whether the engine is ready.

Tom picked up a communication device and called the engine room. This is
required of any operator working on the bridge before performing DP operations.

Tom: Good day! Are you guys ready?
Engineers: Yes, (we) can’t wait for it : : :

Tom: Thank you!

This time, Andrea signed and approved the checklist. After this communication
between the ship’s bridge and the engine room, Tom and Andrea were ready for
their main DP task: giving and retrieving water and mud (a special liquid) from
the platform and recording cargo given to and retrieved from Alterfjorden. Tom
positioned the vessel near Alterfjorden, and Andrea helped him to position the vessel
directly below the Alterfjorden’s crane (DP operation).

Tom: Andrea, now you can monitor and record the cargo from Sjona.
Andrea: Yeah, I have it (a paper-based form). Pay attention to the IAS.

As mentioned before, IAS refers to an integrated system that controls the
containers under the vessel’s deck. Tom and Andrea were working on different
tasks, such as maintaining the balance of the vessel, water, mud and cargo tasks.
Tom paid attention to the IAS system. He needed to know how much water or mud
he needed to provide Sjona from the vessel’s containers. Andrea needed to work on
recording the amount of cargo, since these numbers can help him to estimate the
weight of each unit of cargo. For these operations, the decision power is not on the
hands of the people who work on the ship’s bridge. Sjona decided how much water
and mud its needs, including what types of mud. Tom and Andrea had to help Sjona
finish operations. Usually, cargo, water and mud are handled at the same time. Crews
on Sjona also decided how much waste water needed to be returned to Alterfjorden.
This information is not available beforehand for bridge operators and the shipping
company because it is immediate and dynamic. Based on dynamic information
about water, mud and cargo, Tom and Andrea could balance Alterfjorden during
their offshore work and keep the vessel in a safe situation by avoiding imbalance.
This is important since an unbalanced vessel can easily rollover due to waves.

After 43 min of providing mud to Sjona, the communication device rang.

Sjona: Alterfjorden, Alterfjorden, Alterfjorden.
Tom: Yes, bridge crew, Alterfjorden.
Sjona: We don’t need type II mud now. We have enough. We want to change to type IV. We

will send you an email about the how much type IV mud we need.
Tom: Ok. No problem.
Tom: Andrea, could you please check the email?

Tom asked Andrea to check email because he was in charge of DP operations to
maintain the vessel in a proper position. At the same time, he was also working on
receiving waste water from the platform. Before he was asked to check the email,
Andrea was recording the cargo loaded from Sjona. Tom needed cargo information
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Fig. 8.2 Office area on the bridge

associated with the IAS system to make sure the vessel was in a safe situation, i.e.
balance and distance to the platform due to sea waves. If Andrea left immediately
to check email in the office (Fig. 8.2), Tom would have to factor in possible risks
because he would not be able to get information about the cargo. Hence, it was a
dilemma for both Andrea and Tom. Unfortunately, there is no good solution because
neither Tom nor Andrea could wait until their task at hand is finished. They had to
respond as quickly as possible. There are many uncertainties during operations, such
as wind, wave, changing muds, water, exchanging cargo and so on. If the weather
conditions do not permit these operations, they have to wait. However, work time
is limited, and operators have to get back to the quay on schedule, otherwise the
company will incur unnecessary expenses on the booked quay. Waiting time at sea
also incurs costs, such as fuel. Hence, operators normally react when the work has
to change even though there may be some risks.

Andrea ran to the office area immediately as Tom requested (Fig. 8.2). He ran
along a narrow channel on the bridge (Fig. 8.3) rather than using the moveable chair
(Fig. 8.1). He used the computer and checked the email from the platform. Then,
the email was printed out and Andrea picked up the new checklist.

Andrea: Tom, type IV right?
Tom: Yup. How much do they (the platform) need?
Andrea: Wait, I need to check the work list and confirm with the company first.

Andrea then picked up the satellite phone and asked the company for permission
to change the mud type. This kind of change is related to the economic interest of
the oil and shipping companies. As a captain, Andrea had to report this information
before undertaking any action. When he got permission, he had to sign the form and
return it to the oil platform. After signing, he spoke to Tom about how much mud the
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Fig. 8.3 A narrow channel on the bridge

vessel could provide to the platform. Simultaneously, Tom pressed the emergency
stop because the platform told him that some cargo was put down wrong. Tom could
not execute operation himself, so he chose to shut down all operations because the
ship was already significantly unbalanced. This information was reported by the
cook who complained via a communications channel that his cooking utensils were
falling everywhere. Andrea quickly ran back to his seat from the office area via the
narrow channel to help Tom. He picked up the communication device to coordinate
with Sjona to take back the cargo.

Andrea: Sjona, which cargo you mean?

8.6 Relationships Between Workspaces and Systems

8.6.1 A Network Is Established

From this vignette, I find several components are connected in a network during
operation procedures. If I look at the vignette closer, I find that the network is
connected when Tom and Andrea check the paper-based checklist. Tom, Andrea
and the paper-based checklist are actors in the network. All actors share an interest
in this task. Tom wanted Andrea to check and prove the checklist. Andrea had to
look at the checklist and give final approval. The checklist needed to present all the
information the operators’ needed. The checklist connected both Tom and Andrea.
However, in this process, the network was still in an operational area.
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The network grew when Tom picked up a communication device. It was easy
to see where the communication device participated. Tom was interested in getting
information from the engine room because it was important to know the status of
the vessel. Zooming out again, the Engine room engineers became connected to
the existing network via the communication channel. Engine room engineers had
to share their knowledge with the bridge operators. This is required by the work
procedure; however, they also want to share this information with other people even
though that is not required.

Engineer: We want to let others know the engine status of the vessel. It is important for
everyone to know, since we do not want to put others at risk during offshore operations.

All members in this network share interests and translated these interests into
a common understanding: safety. In this network, members come and go until the
network becomes stable.

8.6.2 Host Actor-Network

When the vessel is positioned, the network is reshaped. Engine engineers leave the
network, since their task for the rest main operation is finished. At the same time,
the platform people join this network. The actors this time are Tom, Andrea, Sjona’s
crew, the IAS systems in the systems and the cargo on Sjona and Alterfjorden. This
network call the ‘host actor-network’; since the network now is stable for operation
until other actors bring in new interests. These interests do now have a common
focus but upset the balance of this network. The host actor-network refers to the
main offshore operation. This is a different definition from other research that allows
silent or passive actors to participate in the network, such as an airport study [22].
In this paper, every actor in the host actor-network has to speak their interests in
order to have a common interest for the entire offshore operation. It is a process-
based organizing [28] where each participant in the network have to speak out their
interests and agree upon a common understanding for operations – safely finish the
mission. When the network is unbalanced, an actor has to make an indispensable
identification of problematics in order to find an appropriate way to express interests
and lock other actors when enrolling a new balanced network [29]. All participants
in this process are seeking to stabilize network from negotiation of enrolment of
interests to ensure the adhesion of the collectives to the network [28] until a common
voice is establish in dynamic process of operation.

Tom had to balance the vessel during the operation, i.e. monitor the status
of containers under the deck via IAS and get information from Andrea about
the cargo’s weight. Information from the IAS and cargo was important so Tom
could judge how to properly operate the offshore operational systems, such as
manually changing information in the IAS systems, running DP operations and
communicating with Sjona during the operations to coordinate the position of the
cargo on the deck. This network seemed stable; however, once any actors bring
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new interests into this straightforward operation process, the network has to be
reconfigured and interests have to be reassessed. When Sjona asked Tom to change
the mud, this interest broke the host actor-network.

The interest Sjona introduced forced Andrea to consider several interests from
the company’s side, particularly expenses for the quay and cost of everyday
expenses at sea. When he decided to check the email and ask for company
permission to change mud, his interests could not be translated into the host-actor-
network. For example, Sjona requests changing mud, and Tom had to change it.
However, Andrea had a different interest because he needed final approval before
changing. If Andrea had gone back to call the company, the host-actor-network
would have broken down because of Andrea’s new interests: email, new checklist,
the company on land and the narrow channel. These bring new interests to expand
the host actor network. It was a difficult process, since Sjona did not want to stop
the work with Tom. Tom had to stay in the host actor network until he pressed
the emergency stop button due the Sjona error. In this case, the host network
dynamically shrank to allow Andrea to leave for the office.

8.6.3 A Parallel Actor-Network and Reconfiguring Host
Actor-Network

When Andrea undertook other tasks, i.e. running via the narrow channel on ship’s
bridge, checking email, making a new checklist and calling company on land, a
parallel actor-network was established. It is called ‘parallel actor-network’ because
the advent of this network does not prevent the operation of the host actor-
network. However, this network weakened the host actor-network and compelled
the operations to take more risks. When Andrea joined in the parallel actor-network,
Tom in the host actor-network faced difficulties and could not handle the rapidly
increasing work, i.e. he could not operate the vessel, pump water or mud from and
to Sjona and record cargo. I can see that the problem is that systems are currently
closed systems. Systems have no ability to receive and process any information from
the outside, e.g. request to change the mud from Sjona is an example. Andrea had to
respond to this request in order to finish the offshore operation. When he finished his
work and went back to his seat to help Tom, he brought a new interest into the host
actor-network. When Andrea got permission from the company and let Tom know
how much mud the vessel could provide Sjona, the parallel actor-network ended.

However, Andrea came back to the host actor-network with new interests:
different information about the type of mud. Tom had to reconfigure the mud process
to keep the vessel balanced. Sjona had to reconfigure because the mud was changed.
Hence, every actor in the old host actor-network had to reconfigure their interests
when performing new operations. Before this reconfiguration, there was a break
between the parallel actor-network and the reconfigured host actor-network that
resulted in the emergency stop due to the loading of the wrong cargo. In order to
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fix this problem, actors had to work together to return the wrong cargo and keep
the vessel’s balance. IAS, Tom, Andrea, the paper-based checklist, mud, cargo and
Sjona reformulated their interests to a common value due to safety considerations.

As uncertainties happen all the time in oilfields, jumping from the host actor-
network to the parallel actor network is frequent. It results in a high workload
on the bridge and increases safety issues. The actor network is dynamic [30] and
unavoidable [31]. When actors reconfigured the host actor-network, this network’s
original actions changed. Every interest was new and had to be retranslated. When
the old host actor-network was broken and reconfigured, Andrea has to stop his
original work to bring other interests into the process – the computer, the printer, the
narrow channel and so on. When I zoom out to analyze the parallel actor-network
and the reconfigured host actor-network, it is not difficult to see two problems.
First, for the operators on the bridge face different challenges to reach the needed
workspaces around them, e.g. the office area. Current systems could not help them
with changing requests. Extra tools from daily work and life have to be brought in
[19] to assist them. The moveable chair is observed as useless during the offshore
operations. The narrow channel (Fig. 8.3) is his path. As Andrea and Tom state, this
narrow channel is more useable than the moveable chairs.

Andrea: If any changes have to be made, like changing water or mud type, I just quickly
run to the computer, check email, print and talk to the company. I do so because we have
limited time to work each day. We have to [be concerned with] the waves and wind, and
I also need to make sure Tom can use this time to handle everything. So we have to save
time, otherwise, we will waste thousands krone per day without doing anything.

I never use the moveable chair because it is too slow. Tom cannot wait that long for
me. Actually, I want to have a small digital device that can help me to check and print
without moving, but [unfortunately] there is no such technology, like something on my
mobile phone.

Tom: Sometimes we have to leave the operational area together because I have to observe
cargo from the platform when Andrea cannot help me. It is the most dangerous moment
because I need to balance the vessel by shifting water or mud from each side, right or
left, to ensure the vessel is ready to take cargo. I cannot work on that many tasks at the
same time.

Second, when the network becomes a reconfigured host actor-network,
workspaces and operational systems are not able to support safe operation
procedures. Current operational systems cannot support operators’ needs to check
email and print out checklists in the operational systems area; the operator has to
leave the host actor-network to join a parallel actor-network to finish this task. It
is not possible to avoid reconfiguring the host actor-network because new interests
are introduced into the operation. Hence, in this vignette the designed chair should
be a participant in the parallel actor-network, but it is not. Instead, the narrow
channel joins. Workspace designers may learn that operational systems can cause
the operators to abandon some workspaces. It opens a room for researchers to
investigate more about how to better redesign ship’s bridge in the near future, such
as designing for individuals’ disruption of a piece of workspaces while they may
remain connected to one another or to the whole workspace.
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Andrea and Tom: We would prefer to only have displays in front of us without the chair.
Because the chairs are a hindrance in our work, we have to use that narrow channel most
times. When we are trained onshore, we never think this is a problem. But now as you
can see, we are struggling with this [in the] work environment.

8.7 Reflections on Digital Environment Design

In current design, workspace designer and software designers work separately
without a common purpose when designing a digital environment. However,
different thinking is needed in the maritime domain [32]. An approach proposes
that both workspaces and systems designers should engage in the field to understand
the working context. I think this approach should be investigated further. In order
to design a coherent digital environment for offshore operations, the relationship
of ‘space to place’ [33] and information spaces [34] should be considered. When
people, workspaces and systems meet in different operational situations, recon-
sideration of the guidance for design should consider two aspects: interaction in
workspaces and interaction in systems.

Most of the time, operators on a ship’s bridge only use systems. Interaction
problems in systems arise when a change request comes from Sjona. In this case,
operators have to interact in workspaces to accomplish this request in order to make
the whole offshore operation coherent. Since the printer and computer are far away,
if operators could move the chair quickly, they wouldn’t end up in a risky situation
to finish their work. Current ship bridge design needs a holistic understanding of the
bridge as a digital environment with the simple assemblage of software, hardware
and physical tools [32]. Designers may overlook the fact that human operators
are integrated with workspaces and operational systems. Every human action is
constrained by the organizational context, which consists of workspaces, operational
systems and social meaning in offshore operations.

Some control room designs, such as anthropometrics and the biometrics of the
operator population [35], can help to create a digital environment. These designs
may separate the relationships between workspaces and operational systems. I argue
that marine design should assimilate operational systems’ design processes, such
as seat height, seat depth, leg room, desk height, the character on the screen, the
brightness of the character on the screen, free reflective glare of the screen and
number of screens, so they are valuable parts of the operational systems. This can
be understood as a reconfiguration of segments in interactions [36]. The workspace
should be placed in different spatial areas that can support different tasks, and each
area should have its particular social meaning. The social meaning should be defined
by the operators based on their everyday life on board. For example, operators
know better than the designer that the printer and email systems are also used in
their offshore operations and not just for printing out logbooks. My findings draw
attention to the need to support the actions of the operator so he can easily reach the
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email system and check the requested information from the oil platform. This forces
us to rethink the interaction patterns in the operational area on the ship’s bridge.

Some may argue that training operators can conquer these problems by restricting
operator behavior, i.e. they must wait until they finish the work at hand. I argue
that the training and supervision of operators only helps the work in a simulated
environment; it does not help in reality [8]. Operational mistakes happen for a
reason; when an error occurs, researchers should think about technical issues
and why some technologies-in-use do not match the original design purposes
[37] in different social settings. In additional, economic considerations restrict the
operators’ behavior and the company’s decision. When an operator decides to check
email and respond to the oil platform quickly, he not only determines the function
of the systems but also need to accommodate specific workspaces, i.e. the narrow
channel.

Workspaces and digital technologies have the relationship ‘you support me; I
support you’. Hence, it is important to understand the social, technical and organiza-
tion factors that shape how operators, workspaces and systems are configured [18].
Such configurations directly point to the breakdown of offshore operations, which
must be addressed by an interaction of both workspaces and systems. Operators
know they cannot finish the offshore operation only in operational areas. They know
the degree of risk they need to run to reach the office area. They also know what kind
of support they need from outside of the operational area. Hence, our design shall
support their interactions with workspaces across distributed information sites [38].
This is fundamental for designing systems on a ship’s bridge. We need to redesign
to help when operational system designers, operators and workspaces meet to set
common goals.

8.8 Conclusions

This paper reports on fieldwork related to a technology support service for offshore
operators. The motivation for the fieldwork was to investigate how operators relate
to and use operational systems. It also aimed to inform further research into
designs for offshore operations on vessels. The vignette is used to illustrate some
of the observations and experiences gained through this fieldwork. The vignette
is analyzed through the lens of ANT, and the analysis explicates how technology
use is immersed in web of workspaces and operational system relationships that
dynamically affect the actors involved.

The operational systems used by operators do not provide a theoretical-based
experience or support safety operations. These systems are largely used in the
current domain. Nevertheless, the vignette illustrates two important lessons that are
relevant for the design of operational systems: first, the power of technology-in-use
lies in its appropriate introduction into an existing network of workspaces and oper-
ational systems. The determining factor for successful introduction of technology
lies in how to enable operators to do what they need to do. Second, operators are
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relatively uncomfortable with the current design of operational systems, and they
have to put themselves in risky situations in order to find the operational systems
that are useful to them. They also need to adapt to use different workspaces and to
know what to do when they break down. It is crucial that in our quest to develop
new technologies for operators, we do not forget to provide the support and safety
products needed to ensure that the work is conducted successfully.
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Chapter 9
Shifting Patterns in Home Care Work:
Supporting Collaboration Among
Self-Employed Care Actors

Khuloud Abou Amsha and Myriam Lewkowicz

Abstract In this paper, we describe and analyze the work practices of
an association of self-employed health and care professionals promoting a
collaborative approach to home care in France. Our study shows (1) that
coordinative artifacts (e.g. a liaison notebook) are central for sharing information
and coordinating the work, (2) that focusing on patients’ quality of life leads care
actors to address issues beyond the medical scope, and (3) that team members
experience different rhythms of collaboration depending on the patient’s situation.
We use the concept of knotworking proposed by Engeström [16] to better
understand the challenges faced by people involved in this innovative way of
organizing work, and suggest some guidelines when designing a system to support
this type of work.

9.1 Introduction

The interest in home healthcare is increasing due to the social and economic
challenges faced by the majority of health care systems in the developed world.
Many studies show the potential of home care to enhance the well-being of patients
and simultaneously reduce the expenses of health delivery via decreasing patient
hospitalizations, particularly hospitalizations for handling emergencies [20].

In this context, collaboration between care actors becomes essential for providing
a good quality of care. However, collaborative care raises challenges related to
including a broad set of evolving care actors (health professionals –physicians
and nurses –, professional caregivers, home helpers, social workers and informal
caregivers) that do not always belong to the same organization and in many cases
do not belong to any organization. This is particularly true in France, where
independent health and care professionals provide the majority of home care work.
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We are interested in understanding the collaborative practices of care actors
involved in caring for the patients at home in order to inform the design of
technologies that support collaboration in such context.

To do so, we conducted a qualitative study of a French group of self-employed
health and care professionals organized as an association that promotes a collabo-
rative approach to home care. The main objective of this association is to preserve
the quality of life of the patients and their relatives. This association is successful
in the sense that it allows patients with complex conditions to stay at home with
their family. However, its members express frustration related to their inability to
share and extend their model, and to convince more care actors to join them. We
(along with the founders of this association) hypothesize that a computer-based
system could help them manage their collaborative work in a more sustainable
way. To do so, this system must be aligned with their current collaborative
practices. Thus, we use the knotworking concept introduced by Engeström [16] to
understand the complexity and the challenges raised by the collective care that we
observed, and to identify the challenges hampering sustaining this collective care.
This understanding and identification of challenges give us insights for designing
technologies supporting collaboration in such context.

In the following sections, we start by reviewing the literature on home care and
related technologies. We then describe our study and report our findings. Finally,
we discuss these findings, suggest implications for design, and conclude with future
research perspectives.

9.2 Related Work

Many studies have explored home care from multiple perspectives, putting emphasis
on places, actors, roles, technologies for monitoring or sharing information, and
coordinative practices.

The studies that focused on the specificity of home as a place for caring
investigated issues such as: the role of spatial arrangements in collaboration with
the healthcare workers visiting home [26]; how domestic practices of health
management are inseparable from other personal or family activities [29]; and the
fact that formal and informal caregivers adopt different attitudes toward the caring
tasks [10].

Besides, home care provision depends on care networks that include a variety of
care actors including informal caregivers (family members, friends, or neighbors),
home helpers, professional caregivers (nurses, physiotherapists, dieticians), and
even pharmacists and technicians [11]. Patients themselves can also play a role
in their care plan [13], and some work has focused on how to increase patients’
awareness of their health status using monitoring technologies [5, 23], and how to
assist patients to manage their daily life while being sick [12, 21, 26, 31, 33].
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In addition to people involved on an individual basis, we can see institutions
involved in providing home care, like community care centers, call centers, and
providers of social and technical services [8]. Studies investigating technologies
to support collaboration in these broad care networks focused either on the use of
monitoring technologies or the use of shared information systems. Many researchers
have focused on monitoring systems that couple sensors and web-based data
management to monitor the progress of patients with chronic conditions like
diabetes and heart diseases [1, 5, 6, 23, 32], and some studies suggest that these
monitoring technologies enhance the awareness among ‘care network’ members
[3, 11], and provide rich context information about the home of the patient [25].
Shared information systems can take the form of electronic patient records (EPR)
that enhance coordination in the secondary sector (i.e. hospitals) [18], shared patient
record among different care professionals, relatives of the patients and patients
themselves [19], or personal health records (PHR) used by patients to organize their
health-related information, and to share it easily within their care network [29].

Thus, home care work requires coordination, and more specifically, articulation
work among the various care actors [7, 10]. Pinell and Gutwin [28] have shown
in particular that care professionals switch between synchronous and asynchronous
collaboration to avoid hindering their work. Moreover, the use of temporal rhythms
to support caregivers collaborative activities in tightly regulated and mobile work
settings was studied by Nilsson and Hertzum [24]. Finally, some studies investigate
artifacts such as the shared binders used to support collaboration at home [2, 27].

Our work addresses collaborative practices of people involved in home care in
order to design supporting technologies for this kind of collaboration. To explore
the challenges related to collaboration in this context, we conducted a case study
investigating the collaboration practices of a group of French self-employed care
professionals organized as an association named “E-maison médicale”, in the city
of Troyes.

9.3 The Study

As previously mentioned, home care services in France are primarily provided by
self-employed health professionals [9]. Although this situation fosters the personal-
ization of care (patients are being treated by “their own” health professionals), the
patients and their families must nonetheless transmit information from one health
professional to another. To enhance the quality of care at home and to make it
more sustainable, the reforms of the French healthcare system encourage innovative
initiatives that aim to organize self-employed care professionals’ efforts around the
patient at home. In the following, we focus on one of the first successful initiatives
in France.
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9.3.1 The E-Maison Médicale Case

The E-maison médicale association is a group of self-employed health profession-
als, caregivers and home helpers who are mostly located in several cities around
Troyes (N-E France). They aim to promote a collaborative approach to home care
delivery because they consider the quality of life of the patient to be a common goal
that requires the collaboration of all the care actors.

The Champagne Ardenne region was chosen for the fieldwork because it is
confronted by an increasing demand for care due to a growing aging population,
and suffers from a lack of doctors [22]. This gave us the opportunity to witness how
health professionals innovate in their work practices.

The E-maison médicale association promotes the concept of working together.
All care actors – including patients and their families – participate in creating the
care plan (usually defined first by the physician), which examines patients’ medical
and social needs, outlines the type of support the patient should get, describes why
and when they should receive that support, and provides details regarding who is
meant to provide it.

9.3.2 Data Collection and Analysis

We conducted a study over a period of 15 months. During this time, we used
ethnographic methods [30] and we collected a variety of empirical materials. In
line with the precepts of “combinatory ethnography” [14], we combined interviews
and observations, and we organized discussion sessions. The aim was to reveal
different forms of activity that are original or at least noteworthy. This offered us a
broad picture of the home care actors’ collaborative practices and the artifacts used.
Inspired by the grounded theory approach to qualitative analysis (Corbin and Strauss
1990), we used open coding and analyzed the data collected from our different
sources (interviews, observation, and discussion sessions). We iteratively coded the
data over three rounds of coding. These rounds where conducted by the first author,
but the resulted codes were discussed with the second author. In the first round,
we were looking at the collaborative practices, we were coding information like
the kind of collaboration strategies, and we defined codes like “acting together” or
“asynchronous coordination”. We also coded the different kinds of information the
people were sharing; so used codes like “medical instructions”, “clinical finding”
or “logistic needs”. In the second round, we identified a relationship between the
collaboration practices adopted by the care actors and the kind of information
they are sharing, thus we coded different situations where we had a pattern of
practice-information structure: e.g. “treating an emergency”, “modifying care plan”,
or “solving a problem”. In the third and final round of coding, we recognized a
second level of classification related to different dimensions of the management
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Table 9.1 The sample of collected liaison notebooks

Patient Number of notebooks Number of pages Period of time covered

SS 1 50 11/2011–06/2014
MD 1 84 08/2011–06/2014
LD 1 100 11/2011–05/2014
SG 8 340 2007–2014

of the patient’s conditions: “medical”, “logistic” and “social”). This classification
highlighted how care issues emerge, and how these issues that might span multiple
dimensions are treated collectively.

We started the field work with a discussion session involving five members of the
association. Participants included a physician, a registered nurse (both are founders
of the E-maison médicale), a physiotherapist, and two home helpers. We recorded
the discussion and noted the remarks. This discussion session lasted 3 h and was the
starting point of an observation to see how actors coordinate their work in situ.

Hence, we followed the registered nurse for 3 days (15 h total). We visited 20
patients’ homes per day. We took photos and recorded information; our main focus
was the work of the nurse, and before taking photos, we obtained the permission of
the patients or their family members. During and after each visit, we posed questions
to the various care actors (primarily home helpers and family caregivers).

The observation gave us a useful insight into the care practices of E-maison
médicale members and highlighted the potential and the centrality of the “liaison
notebook”, as we reported in [2]. Care actors read and write messages to coordinate
their work in this notebook, which provides an asynchronous way of sharing
information and communicating.

Based on this first result, we decided to deepen our understanding of the use of
liaison notebooks. Thus, we organized a 3 h discussion session with the founders of
the network, focusing on how the notebooks support the collaboration between the
care actors. We recorded the meeting, took notes and photos of the different liaison
notebooks. Additionally, we studied a sample of 11 liaison notebooks (Table 9.1).

9.3.3 Findings

9.3.3.1 The Central Role of the Liaison Notebook

The liaison notebook first provides information about patients’ care actors; usually,
the first page contains a list of their names and contact information. This helps new
care actors, or one-time care actors, to contact the current care actors to reveal more
about the patient’s situation.

Some notebooks also contain a page describing the patient’s conditions. This
information is not always present because of privacy issues: not all care actors have
officially the right to read patients’ medical information.
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Fig. 9.1 A diary for a diabetic patient (Mr. SG) – The nurse writes a message for the physician,
who responds to him

Fig. 9.2 A diary for a diabetic patient – The family caregiver comments on the relatively high
blood sugar level, explaining that the patient was attending a party and that he ate dessert

We observed different types of liaison notebooks. The information documented
about patients varies according to patients’ conditions. For some patients, the
notebooks are not structured, and the kinds of physical values that are registered
change according to the patient’s situation. The notebook is, in this case, a
chronological record of the physical values and related care actions. Other patients,
such as those suffering from diabetes, require more precise monitoring, and specific
notebooks are designed for this reporting (Fig. 9.1). Structured documentation
helps care actors prescribe and modify medications. Care actors might comment
the numeric values (Fig. 9.2). Additionally, care actors might use messages in the
notebook to discuss certain numbers (Fig. 9.1).

Finally, for some patients, physiological constants are mixed with the clinical
findings and with the remarks of different care actors regarding the patient’s status.
In this case, the documentation constitutes an ongoing, asynchronous conversation
between the care actors about the patient’s situation. Despite the limitations of
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using the liaison notebook (e.g., accessibility and readability), this tool provides a
flexible way to support the variety of information that is necessary for the collective
management of the patients’ conditions at home, as we will show.

9.3.3.2 Different Dimensions of Home Care

Facing the complexity of care at home, and to create a more sustainable model
of home care, the members of E-maison médicale extend their objectives beyond
medical care to include maintaining the quality of life of patients and their families.

Medical Issues To keep the patient safe at home, care actors are challenged every
day by medical issues. Care actors collaborate to anticipate emergencies and to
address problems properly. Medical challenges include keeping a patient stable,
handling the secondary effects of medications, and accidents that could worsen
the patient’s condition.

To manage the day-to-day medical decisions, care actors rely on the vigilance
of each other. In caring for patients with chronic diseases, for example, monitor-
ing plays a significant role. The nurse explains here how he, the home helper and
the physician work to keep an aged diabetic patient at home:

JSS (nurse): I have to look at what he ate or else I will give him an inadequate insulin
dose, and he risks having hypoglycemia [decreased blood sugar concentration] : : : In
his case, he [the patient] has memory problems, so I can count on the home helper
who keeps a record of meals. In my turn, I write in the notebook the insulin doses and
the blood glucose measures. The physician then can decide to maintain or modify the
treatment based on this documentation.

The different care actors meet rarely, and the absence of a shared history of the
patient might affect the patient’s safety. The nurse (JSS) explained the necessity
of a written record.

JSS (nurse): I think that we are largely disrupted by a lack of written follow-up. When
you have nothing to read, one is bothered, especially in monitoring like this [referring
to the case of patient Mr. LD, mentioned later]. We are monitoring the risk of effects
related to the administration of a corticosteroid and observing the couple that is aging.

Unlike in a hospital, home care actors lack available logistic resources such
as medical equipment and available human resources. Anticipating medical
problems often helps fill the logistics gap. The physician (DS) explains what
they mean by anticipating:

DS (physician): The anticipation is to listen to all care actors, analyzing the patient
case and to create a collective responsibility to avoid maximum urgent cases. It is better
to spend time anticipating and to forecast, rather than spending time on managing
emergencies. Exchanging feelings of health professionals around the patient, is a key
to anticipation.

Care actors handle current medical issues and anticipate possible future
problems based on their experience and acquaintance with the patient. They share
their impressions in the notebook. For example, the nurse remarks that the patient
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has signs of lack of oxygen; he writes a note alerting the physician and proposing
having oxygen concentrator at the home of the patient.

However, if the care actors see signs of potential risk for the patient, they call
each other and try to fix the problem and avoid an emergency. For example, the
nurse signals a problem with the patient: ‘He is suffocating and has a stomach
ache’. The nurse calls the physician; they discuss the solution, and the doctor
visits the patient the next day.

Sometimes, the problem requires changes in the care plan. In this case, all care
actor’s work together to stabilize the patient’s situation. Changes in the care plan
might come after an emergency that requires temporary changes; for example,
the patient has an injury or a broken leg. The case of Mr. WD illustrates the
situation of a more permanent degradation of the patient’s condition.

Mr. WD started having severe diabetes episodes; the physician asked the nurse
to start diabetic surveillance and insulin treatment.

The nurse and the patient cooperated to implement the diabetic monitoring.
The nurse taught the patient how to take the necessary measurements and how to
document them. The patient recorded the results of his blood glucose tests and
the meals he ate. The nurse came twice a day (morning and evening), and he
measured the patient’s tension and blood glucose. The physician communicated
with the nurse and followed the status of the patient. Three months later, care
actors decided to reduce the nurse visits to once a day.

Social Issues Keeping the patient at home safely depends, in many cases, on
the involvement of informal caregivers (usually the spouse or the children, but
it also might include friends or neighbors). Indeed, when patients are fragile
(cognitively, physically, or both), the informal caregiver role becomes vital to
assure the safety of the patient. Thus, care actors watch out for the deterioration
of the informal caregiver’s moral or physical state as a part of patient care.

For example, Mr. LD is a patient with Alzheimer disease who suffers from
heart problems. He lives with his wife, Mrs. LD, who is his main informal
caregiver. Mrs. LD injured her wrist while gardening. The home helper called the
physician who suggested sending her to his clinic instead of the local hospital.
Once Mrs. LD arrived, the physician managed to see her between two patients.
He diagnosed a fracture and contacted the x-ray clinic to make sure she will have
the x-ray as fast as possible.

After the x-ray was performed, and according to the request of the physician,
the radiologist contacted the hand surgeon so the wife had her hand plastered and
could come back home later in the afternoon.

The intervention of the physician and the involvement of all the care actors
allowed a fast management of the situation (Mrs. LD broken wrist). If not,
she might have waited for hours at the emergency room for her radio image.
Shortening this process was vital for her role as caregiver:

DC (physician): Mr. LD is unable to stand alone, to wash, or to feed himself. Most
importantly, he would panic without his wife. If his wife goes to the grocery shop and
does not come back in two hours, he will panic.
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The care actors are also reactive to the modification happening in patients’
social environment, and they reorganize the patients’ care to ease the charge on
the informal caregiver.

The case of Mr. AK illustrates how the members of E-maison médicale take
into account the burden on the informal caregivers. This patient is epileptic and
paralyzed; he depends on the care of his wife. Normally, the couple goes on
vacation in the summer for 2 weeks to visit family. However, this year, they had
a complication: the airline company refused to have the patient on board, and the
wife then decided to cancel the trip. To enable her to go on the trip, the members
of E-maison médicale proposed changing the organization around the patient so
she could take some time off. The nurse explains the situation:

JSS (nurse): She loves her husband [referring AK couple], and she looks after him all
year, but she needed a break. We discussed the situation with her, and we put a team in
place, the physician, me, and a home helper who comes three times per day to feed him,
and his son sleeps at home.

Logistic Issues Caring for patients at home include handling administrative for-
malities (e.g., asking for prescriptions or medical appointments, hiring care
actors), handling the medical equipment (functioning, maintenance) and dealing
with environmental safety hazards (such as tripping obstacles, stairs without
handrails).

Care actors discuss these logistic issues when starting or modifying a care
plan. They ask questions such as, do we need special equipment? Can we have
the necessary medical equipment at home? Do we need additional care actors?
Can we afford it? Can we have financial help?

As the patient’s social and medical conditions change, the logistic issues
develop, such as in the case of Mrs. LD. After her wrist injury, she had her hand
in a cast, which hindered her ability to look after her husband (the patient). Care
actors proposed increasing the number of hours spent by the home helper, to help
the wife and to avoid admitting the patient to a care setting. Care actors took into
account the patient’s situation:

JSS (nurse): “This is a case that will have consequences for the management of her
husband because the lady will be more or less disabled, so, we have set up the needed
help [ : : : ]. As for the husband, he is very attached, as a patient with Alzheimer’s, to his
routine. You change the routine of this gentleman; he will be like an atomic bomb.

This decision has a cost, and again, the care actors discussed whether the
couple could afford it. The couple did not get any financial support, and they
paid the home helper with their own money:

DS (physician): We have realized that the couple paid the home helper, and they did not
get any financial help. They did not benefit from the APA [the Elderly Financial Help
granted by the general council]. We just told her [the wife] to contact the social worker
of the General Council. We know it is going to be a month or two before aid is launched.
Even for emergency situations, the General Council procedures are always very long.
So we asked her to call at the same time her insurance company because they may pay
for the extra hours done by the home helper, as the need for these hours was caused by
an injury.
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Usually, care actors use the liaison notebook to document logistic issues such
as administrative needs (e.g. asking the physician to renew the prescription),
equipment problems, and organizational issues (e.g. documenting a medical
appointment and asking to call a medical taxi before).

Care actors also address logistic issues concerning modifying environmental
safety hazards, like installing a grab bar in a shower, replacing a gas stove by an
electric one, or even moving in another flat:

JSS (nurse): We are almost predicting the future [ : : : ] for a couple of psychiatric
patients [ : : : ] the physician and I are thinking about finding them another, more suitable
apartment. You see, it goes that far; we will try to find another place.

9.3.3.3 Articulating Different Collaboration Rhythms

Patients’ evolving situation affects the way care actors coordinate their activities
around patients. We have identified two interchanging phases for the rhythm of the
care actors’ work: a “standard” and an “intense” coordination rhythm.

In the “standard” phase, the patient’s situation is relatively stable, and care actors
handle emerging problems individually according to their roles; they coordinate
their work conforming to the care plan. They collaborate sometimes tightly to handle
urgent problems, and collaborate loosely for less urgent ones. If the problem is
urgent, care actors call each other and might meet in the patient’s home:

JSS (nurse) The phone, DC [the physician] and I, we use it a lot. When there are
complications, I use the phone, and DC always answers me, so oral communication is
working.

When the problem does not affect patient safety, care actors use the patient’s
notebook to exchange questions, answers or suggestions. For example, the nurse
remarks that the patient has a high blood pressure, and thus gives the patient the
necessary medication but also leaves a note for the home helper. In his note, the
nurse asks the home helper who cooks the meals to cut down on salt in the patient’s
diet.

The “intense” phase starts when unexpected (medical or not) events arise and
lead to a crisis challenging the current care plan. All care actors then collaborate
in modifying the care plan to stabilize the patient. The care actors organize a “care
meeting” at the patient’s home to characterize the problem:

DC (physician): “This meeting can be initiated when a care actor signals a problem (e.g., a
deterioration in the patient’s condition), or when the patient is saying something is wrong
with the care plan. This meeting allows us to see what is going wrong.

This meeting consists of a discussion of the problem and the different possible
solutions. All care actors, including the patient, might participate in the discussion
depending on the treated issues:

DC (physician): The number of participants varies according to the reasons why the meeting
was organized. For example, we might discuss a change in the overall care plan or make
decisions such as placing the patient in a nursing home, all of that in front of the patient.
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The care meeting ends with changes in the management of the patients’
conditions. Care actors may decide to include a new care actor, ask for one-time
interventions or change how the current care actors provide care.

The case of Mr. MD illustrates how care actors work together to adapt the
care plan and keep the patient safe at home. Mr. MD, 80 years old, suffers from
an inflammatory rheumatic disease that evolves in spurts, and the pain justifies a
cortisone-based treatment. The patient is treated at home, where he lives with his
wife (main informal caregiver). A home helper comes twice a week to help the wife
with caring activities. A registered nurse visits the patient when needed, particularly
when he needs cortisone. The physician also visits home when needed. All care
actors (wife, home helper, nurse, and physician) write their observations in the
liaison notebook.

The patient started having severe diabetes episodes caused by the cortisone
treatment; this triggered a care meeting where all the care actors (including the
wife) reorganized the care plan of the patient. The physician asked the nurse to
start diabetic surveillance and insulin treatment; the nurse and the wife cooperated
to implement the diabetic monitoring; the nurse taught the wife how to take the
necessary measurements and how to document them. All care actors adapted their
practices, including the documentation ones because the patient needed a record of
blood glucose.

9.4 Discussion and Implications for Design

As we have seen, providing collective care at home is a complex issue. Care
actors must adjust their practices and negotiate with patients and their families to
successfully perform their work [8]. Previous studies in the domain of Computer-
supported cooperative work (CSCW) have explored challenges related to the
complexity of implementing home care networks and care teams.

However, whereas previous work has focused on the collaboration among
members of interprofessional care teams working within the same organization [28]
or across organizations [4, 27], our work focuses on what we see as a new form
of organizing the work and the collaboration of care actors who cooperate on a
voluntary basis though they do not share common protocols or routines to coordinate
their work, and they cannot rely on any sustainable information system.

In contrast with the shared binder studied by Petrakou [27], the liaison notebook
that we have presented above does not have any predetermined structure because
each patient offers a different case and is managed by different care actors.
Collaboration in the context we are observing is based on the motivation of care
actors to organize their work, and they do not share any infrastructure contrary to
the context covered in the work of Bossen et al. [7].

As we mentioned in the introduction, the collective management of patients that
we have observed shows similarities with what Engeström defines as “knotworking”
[16]:
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a boundary crossing, collective way of organizing work, in which intensive collaborative
periods vary according to the changing requirements of the current situation” [17] (p.2).
This concept describes an innovative model of organizing work in which professionals and
their client form ‘knots’ in order to work on a shared object [17]. In this model, collaboration
happens inside improvised constructions of people and artifacts that are called knots; “the
knot symbolizes a rapidly pulsating, distributed and partially improvised collaboration
between loosely connected actors and activity systems [15] (p. 972).

Knotworking also describes “a longitudinal process in which knots are formed,
dissolved, and re-formed as the object is co-configured time and time again,
typically with no clear deadline or fixed end point” [15] (p. 973). In other words,
knotworking addresses relatively fixed objectives (e.g. curing a disease) with
evolving members (e.g. health professionals), contrary to teamwork, which involves
a relatively stable group of participants that deals with evolving objectives [17].

We argue that the knotworking concept is useful to analyze the collaboration and
identify the challenges of the care actors who organize themselves around patients
in the form of knots.

Hence, an emerging issue for a patient represents a pulse that triggers the forma-
tion of a knot. This knot represents the “intense” phase of the collaboration where
care actors try to understand the problem, discuss options and find compromises
to re-configure the care plan. Finally, care actors adopt the new care plan, going
back to the standard collaboration phase and dissolving the knot. In this context,
the care plan is central but is not objectified in any document. It is the subject of the
discussions around a patient that allow all the care actors to be aware of each other’s
activity around the patient.

The reactive organization of care reassures the patients because they can count on
the collaboration of the care actors when there is a problem. However, we identify
challenges regarding the sustainability of knotworking in collective care:

1. Integrating new care actors. New professionals constantly participate in pro-
viding care for the patient, like for instance when specialist doctors intervene
occasionally to handle a specific situation. These new care actors can profit from
a brief review on the situation of the patient. However, current care actors have
a very busy schedule and cannot meet them to give this information. Therefore,
to give this picture, they refer to the liaison notebook. But, for new care actors,
being able to identify the most important information or to get a global vision of
the situation of the patient takes a considerable amount of time.

2. Nurturing the ongoing role negotiation. The success of the home care depends
on the collective adjustment of care actors. However, some care actors (e.g.,
informal caregivers and home helpers) take a lot of time before they find their
place in such organization. Thus, many care actors focus on their individual tasks
and do not invest in the collaborative dimension of care because they do not
understand what their role is in such collaboration. In fact, the collective man-
agement of care represents a shift from the traditional hierarchical organization
to a more horizontal and dynamic organization in which all care actors play a
role in defining and modifying the care plan.
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3. Ensuring the constant motivation of all care actors. It is difficult to keep
care actors involved and motivated particularly during relatively long “standard”
collaboration phases. Many care actors consider coordination as extra work and
they do not always realize the benefit of this work.

Acknowledging these challenges, and based on our analysis of the collaborative
practices of the care actors, we suggest that to support the sustainability of this kind
of collaborative work the system need to:

Foster discussions around the situation of the patient. To support care at home
in the way we have observed (constant negotiation and adjustment through
ongoing conversations about the patient’s situation), technology has to offer the
possibility to discuss the case of a patient. We suggest a system in which care
actors can post a message, comment others messages, and by then participate
in the asynchronous conversations around a patient. This discussion-based
documentation would enable the different care actors to participate in identifying
issues (before they become critical) and to provide answers. In this way, the
system would provide a way to support care actors coping with the unpredictable
issues.

Identify major steps in the trajectory of the patient. We suggest that the system
should provide a timeline in which all care actors can add major changes in the
patient’s situation from different perspectives (medical, social and logistic). This
timeline will provide new care actors a brief review of the situation of the patient,
and will offer a shared place for care actors where they can visualize the evolution
of the situation of the patient and thus, support their decisions when they address
emerging issues.

Provide an open indexation. In order to implement the previous suggestions, we
propose to enable the care actors to tag the information they post and identify
as important for the collective management of the care plan (a physiological
measure, a comment, a specific demand : : : ). These tags will enable the care
actors to group different conversations about the same theme (represented by a
tag) whereas at the same time preserving the conversational context in which
the information was collected. In order to reflect the specificity of each patient’s
situation, the wording of the tag will be chosen from a list or created by the care
actor.

9.5 Conclusion and Future Work

In this paper, we have presented our observation of an original approach to home
care provision in France. We showed the centrality of the liaison notebook in sharing
information and coordinating the work among the different and evolving care actors.
We also explored how focusing on patients’ quality of life drives the care actors to
address issues spanning medical, social and logistic dimensions. Finally, we showed
how collaboration in home care teams is not a steady process; care actors experience
episodic rhythms of collaboration depending on the patient’s situation.



152 K. Abou Amsha and M. Lewkowicz

These findings led us to identify challenges encountered by the care actors
willing to move towards knotworking: (1) integrating new care actors, (2) nurturing
the ongoing role negotiation, and (3) ensuring the constant motivation of all care
actors. We finally suggest a potential way to support this knotworking: by both
fostering discussions around patient’s care plan and identifying major steps in a
patient’s trajectory. We offer to use tags to index the information gathered by the
care actors during the discussions or when filling the timeline. In this way, the
care actors are able to flag the information that they consider important with their
own words, this important information is then easily accessible, and can be sorted
according to different points of view.

We are currently designing and developing a prototype of this system in
collaboration with core members of the association. We hope that it could contribute
to a better understanding of the ways to support this particular form of collaborative
health care work.
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Chapter 10
Supporting Informal Carers’ Independency
Through Coordinated Care

Aparecido Fabiano Pinatti de Carvalho, Hilda Tellioğlu,
Susanne Hensely-Schinkinger, and Michael Habiger

Abstract Dependency research in informal care has a long history. Studies within
this area usually focus on the dependencies that care receivers have in relation
to those providing the care: the informal carers. They usually take for granted
the dependencies that informal care brings upon the carers. This paper draws
attention to these important (unpaid) workers of our current society and discusses
how engaging in caring can constrain one of their most valued personal attribute:
their independency. Not only that, the paper discusses how coordinated care can
come to the rescue of some of this independency, introducing a few simple but yet
effective ICT solutions that can create opportunities for it. The findings presented
in this paper come from rich ethnographic data collected within TOPIC, a European
AAL joint project conducted across Austria, France and Germany. Finally, we show
our research framework in the setting of informal care with the complexity and
dimensions in human and non-human supported caring activities.

10.1 Introduction

Care is undoubtedly a very complex endeavour. Informal carers, independent of
their age, health condition or job situation, are often under high psychological
pressure for they have to: know how to take care of their care receivers; properly
organise the care and the necessary treatments; be responsible for the care receivers’
everyday activities; manage financial and legal issues concerning the care; and
especially be 100 % available and poised for care around the clock [1, 2]. This
situation requires their active involvement in seeking and organising information
and, at the same time, makes them strongly dependent on the care situation they
are handling. The data presented in this paper shows that this dependency worsens
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the burden stemming from the care work, making informal carers’ lives even more
difficult. The findings herein presented urge that special attention should be paid to
the matter and solutions should be devised to mitigate such a burden.

Dependency in the context of care has been widely discussed in the literature
as can be seen in the works of Wilkin [3], Fraser and Gordon [4], and Kittay
[5]. These discussions usually turn to deep philosophical debates and usually
address power relations and issues of (in)equality [6, 7]. Although such debates
are definitely valuable and relevant, this paper does not delve into them. Instead
we turn our attention to what we term practical issues of dependency in informal
care – i.e., those related to the things that prevent informal carers to decide or act
freely. Furthermore, we discuss how coordinated care – i.e., care organised and
negotiated between the different actors involved in it, e.g., carers, care receivers,
health professionals, etc. – is associated to what Tellioğlu et al. [8] term as modes of
independency.

Another differential of the paper refers to the subject of analysis. Whilst the
dependency-in-care literature focuses on what issues care receivers experience
and how informal carers become dependency workers, this paper approaches the
dependency matters experienced by the carers. We discuss how coordinated care can
support independency and which types of technologies could be effectively used for
it. We argue that supporting informal carers’ independency is important to reduce
their burden and to give them condition to continue providing care effectively.
Although dependency can have positive connotations, as for example when it is seen
as “a normal, indeed necessary, social condition” that “ties people together” ([7], p.
605), it is widely accepted that most of the times “dependency is a negative state
that should be alleviated wherever possible by public policy measures, treatments
or other interventions” ([7], p. 607). The data presented in this paper supports the
latter view and suggests that carers are in need of mechanisms that support their
independency.

In terms of informal carers’ independency Tellioğlu et al. [8] discuss four
different aspects related to it, namely action, emotion, decision and finance. This
paper builds upon these four modes of independency within the context of informal
care whilst it discusses how coordinated care can impact upon each of them and how
ICTs (Information and Communication Technologies) can potentially strengthen
the positive impacts of coordinated care whilst lessening the negative ones. As
Bossen et al. [9] put it, the “network of care [ : : : ] can be augmented with new
technology that allows all member of the network to follow, influence and be a part
of the cooperative care : : : ” (p. 189). We contextualise our discussion with empirical
findings and illustrate our arguments with technological solutions on which we
have been working. We finally summarise our research framework in the setting
of informal care with the complexity and dimensions in human and non-human
supported caring activities.

The remainder of this paper is organised as follows: Sect. 10.2 presents the
context of this research by introducing the research project in which the data herein
analysed has been collected and the methodology that led to our findings; Sect. 10.3
goes through related work that is relevant for the understanding of our arguments



10 Supporting Informal Carers’ Independency Through Coordinated Care 157

and propositions; Sect. 10.4 presents our findings and discussions concerning the
central aspect of the paper, i.e., the relationship between coordinated care and
informal carers’ modes of independency and the design of technological solutions
for improve ding it; finally, Sect. 10.5 summarises our research framework before
concluding the paper.

10.2 Identifying Informal Carers’ Needs

This paper is based on the results of the data analysis conducted on the rich
ethnographic data collected in Austria during the first phase of the TOPIC project1 –
the pre-study – which has been conducted to deeply understand the users’ contexts
and identify the users’ needs. In addition to that, it refers to the technological
solutions proposed as a response to the emerging needs from such results.

TOPIC is a European research project funded by the AAL Joint Program that
aims to advance the understanding of elderly informal carers’ needs and design ICT
solutions to support their daily lives [10, 11]. It addresses the lack of an integrated
social support platform and the lack of accessible ICT applications for elderly
people involved within informal care. The project congregates nine partners located
in Austria, Germany and France.

One of the TOPIC main strengths is the user-centred participatory design
approach that it employs. The evolutionary development strategy used in the project
facilitates the intermediary artefacts in design and development to be evaluated by
the same users (and many others), so that the artefacts in question can be improved
and adapted for future use.

Based on the premises of user-centred participatory design approaches, which
entail the involvement of end-user representatives throughout the design, devel-
opment and evaluation processes, we planned our effort to cover all four phases
traditionally associated with them [12]: (1) understand the users and establish the
requirements, (2) design and redesign, (3) prototype, and (4) evaluate the outcome.

Since the project is an AAL initiative, its target group includes informal carers
who are over 55 years of age. The profile of the care receivers (age, gender,
health condition, etc.), the working condition of the informal carers (e.g., employed
full/part time or retired) and criteria like gender, marital status and so forth have not
limited the selection and inclusion of participants in the project. It is worth pointing
out that within the project informal carers are defined as any person who provides
care without any employment ties. That is to say that informal carers do not receive
for the service they provide – i.e., informal care is a type of unpaid work2. On the

1For more information visit the TOPIC project (AAL-2012-5-169) website available at
http://topic-aal.eu
2Research in informal care has argued that, although it is not properly paid, it should be seen as
work, because of its high economic value [13, 14]. In so doing, informal care has previously been

http://topic-aal.eu/
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other hand, professional carers are paid for the services they provide – i.e., their
jobs are to care for somebody and they usually receive appropriate training on care
procedures. It is not uncommon as well that professional carers are bond to a care
association.

In the pre-study phase considered for this paper, it was possible to gather data on
the real situation of our participants by combining different ethnographic methods,
like in-depth interviews, shadowing and data inquiry methods such as diaries and
cultural probes. The material collected during the pre-study have been submitted to a
thematic analysis [15], which led to the identification of relevant themes to describe
the distinct care situations observed and the needs of the fieldwork participants.
Emerging themes have undergone a careful triangulation process [16], so to assure
the reliability of the findings. In so doing, before deciding to keep a theme as
part of the components of the thick description of the care contexts explored, we
always checked whether the emerging theme would manifest across the different
data artefacts collected from the same informant – e.g., the interview transcripts,
the shadowing field notes, the diary entries provided, etc. – as well as in the data
inquired from at least another participant.

In total the pre-study included around 10 participants in each of the three
countries involved in the project (9 in Austria, 8 in France, 13 in Germany: n1 D 30).
Following the pre-study, we engaged in elaborating design ideas to support our
informal carers in their daily lives; discussed and refined these ideas through
a series of focus groups; elaborated medium fidelity prototype of our refined
design solutions; went on to evaluate our prototypes in usability tests performed
in controlled settings; further refined our design solutions based on the results of the
aforementioned usability tests; implemented a platform to be developed for informal
carers; and, finally, deployed this platform to the participants’ homes, so to test how
the platform would be used and appropriated across the time. Currently we are in
the middle of the longitudinal study in which our platform is being tested.

In regard to participatory design, the three first focus groups conducted during
the pre-study were combined with design workshops, in which the participants
commented on the mock-ups elaborated for the system and suggested changes in the
organisation of the interface as well as in the naming of the different functionalities.
Furthermore, participants have also provided suggestions regarding the look and
feel of the system, which have been considered for the elaboration of the medium
fidelity and consequently the functional prototypes of the system. The user inputs in
the design of our platform have extended throughout the usability test phase and the
longitudinal study currently happening.

defined as: “A quasi-market composite commodity consisting of heterogeneous parts produced
(paid or unpaid) by one or more members of the social environment of the care recipient as a result
of the care demands of the care recipient” [van den Berg et al. 2004 cited in 14, 169–170]. Arno et
al. [13], for instance, estimated that the economic value associated with informal care in the USA
in 1997 was around $196 billion. The authors conclude that informal care should be considered
the bedrock for USA chronic care system and that proper support should be provided to informal
carers.
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It is worth pointing out that additional 5 users have been recruited in Austria, 7
in France and 6 in Germany (n2 D 18) for the usability test phase of the project and
other 11 users (n3 D 11) for the longitudinal study (7 in Austria and 4 in France).
We found extremely relevant to bring some new users in each phase of the project,
so that we could not only get feedback from those involved in the previous phases of
the project, but also from totally fresh eyes. In the end the project will have involved
59 participants (n D n1 C n2 C n3 D 59) across the three countries.

As mentioned above, this particular paper focuses on the ethnographic data
collected in Austria during the pre-study, specifically the data concerning the subject
independency, which emerged during the first round of data analysis that we have
performed. In the next section, we will present some related work, in which our
findings and discussions will be contextualised.

10.3 Issues of (In)Dependency and Coordinated Care

Independency can be defined as the person’s ability of self-governing, self-
management, self-direction, self-sufficiency, self-reliance, and self-subsistence.
It is somehow close in meaning to the concept of autonomy, which comes from the
Greek word autonomous, whose meaning implies living by one’s own laws. On the
other side of this coin lays the concept dependency.

Dependency has been defined in several different manners in the healthcare
literature. Fine and Glendinning [7] argue that the term do not have “simple,
uncontested meanings” and “should not be regarded as having a fixed or rigid
meaning” (p. 618). Nevertheless, it is worth pointing out that potentially all
definitions found in the literature share the essence of a condition that prevents
people to act or decide by themselves.

10.3.1 Dependency and Independency in the Healthcare
Literature

In terms of the healthcare literature, the main focus of dependency research lays on
the care receivers [9, 17–21]. However, for the past number of years a few research
studies have been stressing the need to pay attention to (in)dependency issues
concerning informal carers, especially in terms of financial, social and emotional
assistance [11, 17, 19].

When it comes to the context of elderly care, dependency is used in contrast
to the term care – the former assuming a negative meaning in comparison to the
latter. Even if “dependency ties people together” in private life ([22], p. 11), it
has been found shameful in public. Fraser and Gordon [3] define four registers of
meaning for dependency: economic, socio-legal, political dependency and moral
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or psychological. In old age, other forms of dependency can be manifested, for
instance [23], life-cycle dependency, physical and psychological dependency, polit-
ical dependency, economic and financial dependency, and structural dependency.
While dependency is “an individual attribute rather than a social relationship in
which the behaviour and perceptions of all the actors contribute to the construction
of the situation” [3, p. 872], it can be said that dependency is social in the context
of care giving.

In regard to independency, it has been interpreted in the literature as a structural
notion suggesting the absence of practical, social or economic ties with others.
It is relational autonomy [24]. Recognising human interdependency leads to the
replacement of the term care by help emphasising alternative forms of social
support and informal practices [20, 25]. As Fine and Glendinning [7] put it, “ : : :

independency can be seen as the result of reciprocity between partners, exchanges
between dependent actors over time, and the networking of these relations of
dependency” [7, p. 612]. Kittay [18] calls it nested-dependencies by extending the
reciprocity to an exchange-based form. For Kittay, dependency is a normal and
natural social condition that occurs in human life course.

10.3.2 Modes of Independency

Considering the different approaches to dependency and independency, Tellioğlu et
al. [8] introduced a model of independency by mainly focusing on the context of
care giving (see Fig. 10.1). In a caregiving context, independency is described as
an interrelation among four factors: action, decision, emotion and finance. These
four factors are related to each other. Each factor has impact on the other one.
For instance, if someone is financially independent then s/he is also autonomous in
most of his/her actions (interrelation between finance and action independency). If
there is no one who will be affected by one’s decision then this person makes better
decisions and can act based on his/her decisions regardless of others (interrelation
between decision and action independency). To achieve the best possible level of
independency for a person these four factors must be balanced.

Action dimension. The action dimension of the independency model above is about
being able to act without waiting for support or permission of someone else. It

Fig. 10.1 Model of
independency in the context
of informal caregiving [8]
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includes temporal and locational aspects. It means being independent in relation
to the time of action and in relation to the place where the action is performed.

Decision dimension. This dimension refers to situations when one can make
choices for oneself without being shy to go through challenges in life. If a person
is independent than s/he can easily make a new decision, because s/he is not
scared to make choices in fear of upsetting others. This relates to the dimension
of dependency as being an individual attribute and a product of social relations
at the same time.

Emotion dimension. This facet concerns the capacity people have to be emotionally
comfortable to engage in activities other than caring. Less emotional dependency
means that a person has reduced stress and his/her happiness is promoted. The
person is not easily emotionally influenced by the care giving situation or the
health or mental condition of the care receiver. At the same time, emotionally
independent people are rather prepared and free to meet new people and try new
things. So, they are open to other people and new opportunities.

Finance dimension. This dimension corresponds to controlling one’s income and
expenditure without answering to anybody. This enables gaining freedom and
satisfaction and makes one independent, also in terms of decisions and actions.

10.3.3 Coordination in Healthcare

Domestic healthcare cannot be carried out without coordination of care work
among carers, both professional and informal. From CSCW systems point of view,
coordination is a function of the collaborative application that contains encodings
and representations of the content it is dealing with [26]. CSCW systems combine
the support for content work and the support for coordination in a collaborative
application. Tellioğlu [27] shows different aspects building up the context of
(work associated) coordination by differentiating between factors related to work
processes, to mechanisms and to the impact of coordination work (see Fig. 10.2).
Artefact-based coordination [28], as one of the coordination mechanisms in this
typology, implements coordination support implicitly in work practices by using
different types of artefacts, like notes, documents, tangible objects, etc. These
artefacts can be atomic or composed, accessed simultaneously or asynchronously,
owned by one or many, visual or textual, material or virtual, common or private.
Besides enabling implicit communication these artefacts mediate the status of work-
in-progress and make participants aware of others’ activities. They help create
common understanding of tasks and situations to deal with. They also facilitate
talking about tasks, by reminding principles, approaches and methods connected
to a task, by keeping track of activities and materials, by hosting work plans, etc.

Artefacts help reduce coordination effort. For instance, they make additional
communication or articulation obsolete. On the other hand, artefact-based coordi-
nation makes the background information explicit [29]. It is static, formal, indirect,
implicit, coupled, predefined and individual. In the context of informal care, a few
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Fig. 10.2 Different aspects showing the context of (work related) coordination [27]

technological solutions have been proposed to augment the coordination between
the actors of the care network, such as the ones presented by Christensen and
Grönvall [21] and Bossen et al. [9]. In the next sections we discuss informal carers’
emerging needs for systems supporting coordinated care, so that they could get a
hold of their independency.

10.4 Coordinated Care Support to Foster Informal Carers’
Independency

The fieldwork performed for the pre-study of our project yielded rich data on
the dependencies that carers develop over the time as they engage in different
facets of care giving. For instance, we could observe time dependencies being
established as the care work were distributed across different actors, e.g., more
than an informal carer, health care professionals that visit their homes from time to
time, etc., and place dependencies being formed due to the limited mobility of the
care receivers. These dependencies make it difficult, sometimes even impossible,
for informal carers to act or decide by themselves on matters concerning the
care they provide, e.g., when they have to wait for somebody before starting a
care procedure with the care receiver, or personal matters that have nothing to
do with care, e.g., going out with friends or engage in some activity that they
like. We discuss such dependencies in the following subsections, illustrating them
with empirical data collected during our fieldwork. So, the next sections are meant
not only for presenting results of our investigations, they are also integrating the
analytical discussion of different issues addressed in this paper. In addition to that,
we introduce the solutions that we have been developing within the TOPIC project
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to address such issues. These solutions should trigger thinking about choosing the
right combination of existing technologies to support informal carers, nevertheless
by taking additional configurations described below that have emerged during our
investigations seriously.

10.4.1 Needs and Support Regarding the Action Mode
of Independency

As we proceeded with our fieldwork, the burden experienced by our participants
started emerging strongly from the collected data. In terms of action mode of
independency, informal carers frequently referred to things that they can no longer
do because of the dependencies created by the care work. For instance, Mrs. Liebe3,
a 60-year-old, married, part-time employed carer, who looks after her 39-year-old
daughter goes on to say:

: : : I perceive it as a problem that we [her husband and her] never can do anything alone.
We can’t go for a drink or so. He doesn’t need it. I would like to do so from time to time.
Eating breakfast or walking while holding hands. This isn’t possible since the wheelchair
[of her daughter] needs to be pushed. You can’t link arms with each other. I miss that. (Mrs.
Liebe, Interview 3)4

The quote above illustrates how the informal carers’ everyday lives are mainly
arranged around care receivers and restricted by care activities. This situation is the
same for all carers in our study. At some point, this becomes a real burden for the
carer. Coordinating some breaks with the care receivers, when possible, has emerged
as a relevant strategy, as stressed by Mrs. Liebe in the following quote:

: : : And in the afternoon there is always one-hour break, mostly between three or four
o’clock my husband puts her into bed or also me. Where there is silence and we also get
a bit of rest for us. So that we can drink some coffee together and just say: ‘exhausting
exhausting’. [ : : : ] During this time she gives us a break. She knows that her dad and mum
need this time and this works quite well. And then there is her afternoon coffee after getting
up. (Mrs. Liebe, Interview 1)

In addition to the coordination with care receivers, there is also another type of
coordination involving other actors sharing or influencing the care. That is because
at some moment the care work will have to be distributed, so that the main carers –
i.e., those in charge of the care for most of the time – do not collapse. As Kittay [5]
argues, distribution of care is a “question of justice and interactions between carers,
cared for, and the larger community” (p. 443).

When it comes to shared care, it is common that carers plan their activities
around the arrival and presence of other people who are helping them with their

3All participants’ names used for the paper are pseudonyms, used to assure our participants’
confidentiality.
4All quotes presented in this paper have been freely translated from German.
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responsibilities. Without these people, the carer cannot do what needs to be done, as
evident in the quote from Mrs. Pünktlich, a 79-year-old, married, retired carer, who
takes care of her 84-year-old husband, tetraplegic since an accident in the garden
7 years ago:

: : : as a last resource [when the homecare professional does not come] I can of course call
my son. But he also needs his rest in the evenings. He isn’t at home all the time or he is
away on business. What should I do then? (Mrs. Pünktlich, Interview 2)

Moreover, if these people are not on time – and that means either arriving earlier
or later – it might happen that other appointments have to be postponed or even
cancelled, as illustrated in the quote below from Mrs. Wandern, a 72-year-old,
married, retired carer, who looks after her 74-year-old husband, suffering from
Alzheimer’s disease for the past 2 years:

: : : The home care, which should look after him, arrived earlier than planned. I was still in
the middle of the preparations. She was there already, I had to care for him and for her. [ : : : ]
I was stressed a bit and could leave about 30 minutes later than planned. [ : : : ] I arrived four
minutes late. This is stupid – if you are responsible and arrive late. But I could impossibly
leave. (Mrs. Wandern, Interview 2)

Furthermore, there are still cases in which the informal carer does not live in
the same household as the care receiver [e.g., the case reported by 30]. In such
cases, it might be necessary, but not possible, to inform the person sharing the care
responsibility about certain care activities or changes in the care situation.

One of the solutions that we have been working on to enhance informal carers’
modes of independency is a notes-board-like solution to facilitate exchange of
information between the persons involved. The NotesBoard feature implemented
and integrated to TOPIC platform allows the carers to write a message wherever
they are, so this message is displayed in any device where the NotesBoard is being
shared (see Fig. 10.3). This means they can leave a tablet at the entrance of the

Fig. 10.3 TOPIC Notes Board
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care receivers’ place, so that people coming to the house can easily notice it – a
strategy similar to the one used for the PressToTalk device presented by Christensen
and Grönvall [21]. That means that anyone who has access to this device could
read the notes they write and take the appropriate measures, independent of having
an account in the TOPIC platform. Moreover, NotesBoard is being prepared to
allow private message exchange with the people involved with the care situation.
This is important when the carers want to share some information only with
particular members of the care network in question. Another relevant feature of
the NotesBoard is that as soon as a note is entered to it, carers are notified about it.

Some Analytical Aspects : : :

Both of the above-mentioned solutions refer to the concept of temporal coordination
[31, 32] to understand some of dependencies in shared care and how these
dependencies can be overcome. For instance, in the case where the carer does
not leave in the same household as the care receiver, temporal coordination might
be necessary due to the fact that the carer is not at the care receivers’ at the
time when the homecare professional arrives. Since the professional might need to
know the changes in the care receivers’ condition, so to adjust the care procedures
accordingly, this communication channel is very relevant.

One would argue that a telephone call would solve this situation. Apparently in
Austria it is not possible to contact the homecare professionals directly for several
good reasons like to protect them from being called regularly, mostly for issues,
which are not relevant for the health care processes. Because of company policies
in place to protect the homecare health professionals, carers would not be able to
reach the person coming to the care receivers’ home.

Another argument – this one regarding the private exchange between the actors
of the care network – could be that any traditional groupware system accessed
through secured connection by both ends of the communication channel could do
what NotesBoard does. However, considering that the health professionals will not
be registered users of the TOPIC platform, as this is a system for informal carers,
it would be important for the system to allow the access to people not enrolled in
the platform to read private messages. Thus the need for guest accounts and private
messages unlocked through a security code (or any other artefact that would afford
the same coordination mechanism) emerges.

Now focusing on another issue of temporal coordination addressed by Palen [31]
related to supporting carers’ independency – that of tracking, i.e., recording events
as they happen in the present – once carers are notified, they can read it immediately
and if something that demands further clarification is part of the note, they can take
the appropriate action as soon as possible.

The fieldwork data also revealed the relevance of tracking for what Palen [29]
terms as temporal orientation. This became noticeable in situations which informal
carers wished to track upcoming visits of people providing external help, especially
to learn about delays – see Mrs. Pünktlich and Mrs. Wandern cases in the description
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above. Not being able to know if the person is coming or not, how long it will take
for them to arrive and so forth were acknowledged as disruptive.

As a response to this requirement, we have been working on the conceptual
design of a feature for notifying delays and changes in the appointment schedule that
would allow service providers to keep informal carers better informed at the same
time that they can protect the privacy of their employees. This would enhance carers’
independency, for they would be able to re-plan their daily activities according to
the changes in the schedules.

10.4.2 Technology for the Decision Mode of Independency

An interesting observation from our data is that most of our participants were
once decision makers, sometimes even not only for themselves but also for the
whole family. The situation changed at the moment they start taking care of their
beloved ones. Their decisions started then being influenced by the circumstances
and restrictions brought by the care situation they engaged in. Mrs. Pünktlich, for
instance, recounts how the care situation impacted upon her and her husband’s lives:

: : : We had many friends back then, we used to travel and meet other people very often but
this became a bit less frequent. Yes : : : Well : : : First, it is difficult, [because] my husband
cannot leave home easily anymore. We can’t invite [people]; I mean, sure, we could invite
but it must always be for dinner. Too inconvenient, you know? Well, that is because the
homecare health professional visits either at 6, 7 or 8 o’clock. Planning is difficult. Well
planning is very difficult. : : : Well, maybe not everyone can cope with that. That is the
problem I guess : : : (Mrs. Pünktlich, Interview 1)

The previous quote shows the dependencies on the care situation impacting upon the
decision dimension of Mrs. Pünktlich, which to some extent overlaps with action
dimension previously discussed. For instance, her husband and she can no longer
decide to go on a trip, due to his mobile impairment. He cannot also plan and
invite friends over in times that would fit them, because it usually clashes with care
appointments with health professionals. In fact, there is little room for her to decide
on anything. Everything should fall within the daily routine established due to the
care situation, as illustrated in the following quote:

: : : The morning routine is always the same till half past nine. Sometimes it takes till 10
o’clock, like today. One hour shopping, then cooking. Lunch and later on therapy. A small
chat during coffee. Various chores until 5 o’clock, later on dinner. Between half past 6 and
7 o’clock the home help comes over and puts the patient to bed. Finally free time with
watching TV or reading. (Mrs. Pünktlich, Diary)

As can be seen, Mrs. Pünktlich has to juggle different aspects of care and everyday
life. For her, being absent for long periods of time is not a possibility:

: : : Usually I’m at home in two hours. It has to be an unfortunate coincidence that
something happens to him during this time. I don’t go away, if I see that he doesn’t feel
good in the morning. Or I just go away for only half an hour. (Mrs. Pünktlich, Interview 2)
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There is no room for her to take on casual opportunities as, for example, if she finds a
friend in the shopping centre she usually does her shopping. She is always concerned
whether something is happening to her husband, whilst she is away. There are also
situations in which care receivers are really demanding:

: : : For instance, when I do the shopping I tell her [daughter]: look at the clock – I’ll be
back in one hour. Well, if I come back 10 minutes late she already wet her pants as a form
of punishment : : : so I have to change her clothes. (Mrs. Liebe, Interview 2)

The quotes above show how heteronomous the lives of informal carers can be.
This heteronomy hinders their decision power and they become captive from the
care situation, for they knowing that their decisions will affect the care receiver. As
observable in Mrs. Liebe’s quote, sometimes carers are even scared to make choices
because they think that they upset their care receiver or any other family member.

Some Analytical Aspects : : :

Most carers are shy and very careful in their decisions, especially when it comes
to decide things for themselves, like going on a vacation or meeting a friend
somewhere outside the home. In so doing, their mobility becomes limited due to
their care work.

Taking account of the importance of supporting carers in taking decisions –
especially the ones related to engage in activities for themselves, as withdrawing
from the care responsibilities from time to time can be most salutary – we are
investigating how we can create a safe space in our platform where carers can decide
to do certain things what they want to do. As addressed before, distributing the care
work with other carers is a plausible alternative and once again coordinating the care
surfaces.

This happens by providing information on our online platform, by connecting
them with other peers, by offering them a community that has similar life situation,
and by enabling exchange of information with others. We are offering in the
platform a calendar-based tool where carers can plan events – both online and face-
to-face – or inform other carers about events they would like to attend. Providing
this information is a way to start negotiations for a coordinated care initiative where
carers can be absent for a period of time without feeling guilty or concerned.

Another solution being implemented in the platform corresponds to the possi-
bility to check upon the care receiver even when they are not co-located. This is
possible through our CareCamera module, which allows carers to have a look on
what is going on at their places whilst absent. Technological solutions presented in
this paper are only a few examples of simple solutions that can make a difference
in the informal carers’ lives. Preliminary findings from the longitudinal study that
we are currently carrying out demonstrate the relevance and appropriateness of such
solutions. However this requires a deeper discussion in a different paper.
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10.4.3 Coordinated Care and the Emotion Mode
of Independency

As observed by Christensen and Grönvall [21], family members tend to be more
emotionally attached to the care of their care receivers than professionals. Our data
resonates with their findings and demonstrates that this is very strong if parents are
taking care of their needy child like in case of Mrs. Liebe:

: : : you know how it is, if you have this tube directly connected with your stomach, the
food never goes into your mouth [ : : : ] then, when [my husband and I] want to eat [ : : : ]she
sits next to us and watches us [ : : : ] or [we have to eat] secretly in the kitchen. But she
knows when we are eating in the kitchen. Even though she cannot see us, she is able to
hear us from the other room [ : : : ] we know that she is currently suffering and this makes it
impossible for us to eat. (Mrs. Liebe, Interview 1)

Anything that looks like a progress in the health condition of the care receiver or
anything new in the treatment as an unexpected hope for improvement of the health
or care situation are reasons for moments of pleasant frames of the parents’ mind.
Sometimes it is enough to feel emotionally relieved when the carers only know that
their care receiver feels good.

: : : We try not to be too sad that things are as they are. It is that way, isn’t it? If she feels
good, we feel good and that’s simple as that. If the children feel good, then the parents feel
good. (Mrs. Liebe, Interview 1)

In order to cope with the emotional load of care, informal carers try to coordinate
the care with people close to them. For instance, Mrs. Liebe coordinates the care
work with her husband, who is not her daughter’s father – she married him a few
years after her daughter’s father passed away. Mrs. Liebe and her husband take turn
in actively being responsible for the daughter, mainly to enable the other to rest or
recreate. They also need each other to overcome the emotional and physical burden
they have since the injury.

: : : When my daughter is with me and her wheelchair is in the kitchen and she wants to
help me – and she then realises that this doesn’t work anymore – and therefore despairs,
then I really become aware of her impairment. Her small, swift hands, she used to help
me gladly – much I can stand, the caring already has become routine and I think that my
husband and me are doing good – but if my daughter cries or is sad – then my heart breaks
as well. Comforting her – although I would need comfort myself – is beyond my strength.
(Mrs. Liebe, Diary)

Although supported by external professional care services, carers are constantly
under pressure of delivering the highest quality of care possible and their full
attention to their care receiver. They feel the same if care activities are carried out
by other people like care workers. In this regard uncertainty – whether care workers
carry out specific tasks correctly – may leave family members in a state of uneasy
confusion. Furthermore carers may become frustrated if their views on specific
caring tasks conflict with the care carried out by the care workers. Christensen
and Grönvall [21] report that there are informal carers who withdraw from caring
emotionally as well as physically.
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In TOPIC we are attempting to foster the establishment of local communities of
informal carers, whose members could support each other. One of the possibilities
that have been discussed in the series of focus groups that we have conducted is
a type of service exchange offered through the platform. This way, members of
the platform could offer to take over the care responsibilities of one of their peers,
depending on their availability, when one needs to withdraw from the care situation
for a short while. However, our informants have stressed that in order for that to
happen, first of all a trust relationship needs to be constructed. Having that in mind,
we are offering in the platform mechanisms for carers to find peers in a similar
situation as theirs, living close to them, sharing the same interests, etc., as a first
step for rapport to be established. These mechanisms are based on groups, forums
and social network technologies.

10.5 Conclusion

The facets and nuances of informal care are many and those involved with it are
subject to some unfortunate and detrimental experiences, being the partial (or total)
loss of independency. In this paper we presented and discussed findings from a
deep ethnographic study focusing on informal carers’ daily life concerning the
dependencies that the care work brought upon them. We defend that technology-
supported coordinated care is an important instrument for informal carers to recover
part of the independency taken from them.

In this context, ICT solutions can be a relevant aid, for they can create
opportunities for carers to decide upon a few situations and engage in activities
other than the ones regarding the care work that they provide without worrying
(too much) about the care receivers’ well-being. We presented a series of solutions
devised within the TOPIC project and discussed how these solutions can support
coordinated care for enhancing informal carers’ independency in three different
dimensions: action, decision and emotional. As future work we set ourselves to
investigate further to what extent these solutions can in fact support informal carers’
mode of independency. For that we are currently conducting a longitudinal study
in which our solutions have been deployed to our participants’ home and are being
used in an everyday basis.

Figure 10.4 helps relate our research concerns and conceptual framework. Our
target group – the informal carers – and their independency are central in our
framework, which is integrating qualitative research with user-centred participatory
design approach, to informal care setting by showing the complexity of this
research context. Around the carer there are persons demanding or helping care,
care activities to carry out, coordination issues related to caring, and finally some
examples of possible technology support based on experiences in our current
research project TOPIC.

We are aware that technologies not always work or are used in the way they
have been thought. But we are also aware that it is not possible to achieve useful
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Fig. 10.4 Our research framework in the setting of informal care shows the complexity and
dimensions in human or nonhuman supported caring activities

and usable solutions without working closely with representatives of the target
group to deeply understand their needs and how experimental solutions respond
to them. We are very committed to this process and confident that our findings are
advancing the current state of the art. Above all, we urge that informal carers must
be supported with their duties, so to mitigate the burdens stemming from informal
care, in response to the demands from an ever-growing aging society, where they
provide more than 80 % of the care.
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Chapter 11
Tinkering Around Healthcare Infrastructures:
Nursing Practices and Junction Work

Enrico Maria Piras and Alberto Zanutto

Abstract Introduction of healthcare infrastructures is often accompanied by
workarounds, persistence of paper-based documents and of technologies that the
innovation was intended to replace, raising the question as to whether they are
by-products or intrinsic to infrastructure innovation processes. This work, through
a longitudinal case study of a hospital information system long in use, investigates
their origin, their role in enabling the system’s affirmation, and the difficulty of
eliminating them. Through a qualitative methodology, semi-structured interviews
and ethnography, we reconstruct the history of the system and the information
management practices around it. Our analysis reveals that the effectiveness of
the tool implemented derived largely from ‘junction work’ performed by the
nurses, which ensured the flow of data among different electronic and paper-
based information systems. Moreover, in carrying out their junction work the nurses
intervened to modify, enrich and complete the information contained in the different
systems.

11.1 Introduction

Healthcare systems have been massively characterized by investments in ICTs
since such systems promised to confer effectiveness and efficiency on healthcare
structures and that the automated data management would have substantially
simplified service activities for both doctors and patients [1]. The adoption of
infrastructures was supposed to increase information exchange among diverse
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healthcare professionals which would improve inter and intra organizational coor-
dination [2]. By now, however, that promise has been largely unfulfilled [3, 4].
Any simple activity intended to gauge the quantity and quality of the information
systems operating in healthcare shows that a great deal of work needs to be
done before these infrastructures fully respond to the needs of complex systems
like those of healthcare [2, 5] mostly because medical technologies, even within
a single operational unit, are unable to exchange information [6], which often
require workarounds, and in which paper persistence is observed [7, 8]. Several
studies have shown that this integration is problematic due to a superficial analysis
of complexities at organizational level [6, 9, 10]. Expectations in regard to the
introduction of health infrastructures has clashed with the organizational structures,
professional practice, and often caught in a web of information systems devoid
of connectivity and interoperability [11–13]. These experiences have emphasised
the obstacles to work caused by these innovations and the gap between design
and the reality of the clinical settings where such systems are implemented and
used [14, 15]. The excessive trust in the standardization of procedures and the
scant attention paid to workflows of individuals has been considered a key factor
in determining these issues [10]. Post-implementation analyses show that the full
success of innovation processes is infrequent, and that when healthcare information
infrastructures are indeed successfully introduced, this comes about in ways and for
reasons different from those hypothesised in the development and implementation
phase. Elements such as workarounds and persistence of paper-based information
systems and of the communication technologies that the innovation was intended to
replace are often presented as by-products and indicators of incomplete realization
of the project design [16]. The recurrence of these elements in different analyses,
however, raises the question as to whether they can actually be considered by-
products, or whether they should instead be interpreted as intrinsic to infrastructure
innovation processes.

This paper concentrates on these phenomena investigating their origin, their
meaning in the overall operation of the system, their role in enabling the system’s
affirmation, the difficulty of eliminating them, and, not least, their undesired effects
on certain organizational processes. Through the analysis of the transformation
of a teleconsultancy system into an Electronic Patient Record (EPR) we focus in
the junction points among diverse infrastructures and the invisible work needed to
manage the flow of information among them.

The paper is structured as follows. The next section introduces the concept
of infrastructural inversion as proposed in Science and Technology Studies. The
following section presents the research design and methods. The findings are set
out in two sub-sections. The first outlines the history of the infrastructure, from
its ideation as a platform for synchronous teleconsultancy to its redefinition as an
EPR. The second sub-section describes the information management practices in
that department, focusing on the activities by which the nurses made communication
possible among non-interoperable systems. Finally, the discussion section considers
the implications of the research, and particularly how activities, which enable
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communication among non-interoperable systems. These activities are ‘junction
work’ [17], not always eliminable, nor replaceable by infrastructures, precisely
because of their intrinsic complexity and their organizational value.

11.2 Studying Infrastructures and Local Practices

Successful infrastructures rapidly become part of the taken-for-granted of those who
use them [5]. They merge into individual actions and organizational practices, of
which they become constitutive parts; and only when malfunctions or breakdowns
occur do they re-acquire their visibility [18]. The strategy adopted here to restore
visibility to our object of analysis goes by the name of ‘infrastructural inversion’.
This consists in shifting the attention from the ‘tubes and wires’ of the technical
system to, on the one hand, the process of installing the infrastructure from design
to implementation, and on the other, the work on and around the infrastructure
necessary to keep it working [19, 20]. Retrospective analysis of infrastructure-in-
the-making directs attention to the ethical, political and social issues, the conflicts,
the negotiations, the compromises, and in general all the choices that have made
the infrastructure into what it is. Reconstructing how an infrastructure has been
created makes it possible to identify the key and peripheral actors, and to determine
whether and how asymmetries of position have been incorporated into the technical
object. The first paragraph of the findings will be devoted to this retrospective
analysis.

Attention to the work necessary for the infrastructure to function is tied to the
idea that infrastructure are such only in relation to organized practices, and that
only in relation to these practices does it possess the characteristics of invisibility
and taken-for-grantedness [21]. Shifting the focus from the users envisaged by
the designers to those who work to keep the infrastructure functioning makes it
possible to observe the competences, complexities, and the workarounds necessary
to maintain the infrastructure within a broader infrastructural system. This will be
discussed in the second paragraph of the findings section.

Our approach consists in shifting the attention from the infrastructure as a mere
technical device (tubes and wires) to the activity meaningful to the organizational
actors involved. In both the sections, our units of analysis will be the organizational
practices defined as “the ways, relatively stable in time and socially recognized, in
which heterogeneous items are ordered into a coherent set” ([22], p. 34).

Organizational practices have two characteristics.

• A practice must be ‘named’ as a specific object of study, knowable from
the outside, known to the researcher and to the actor as well. It consists of
regularities or schemes that guide the linkage with other practices. Finally, it is
imbued with meanings socially accepted by the organization, which allow its
reproduction with a certain stability over time.
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• Performing a practice involves ‘knowing in practice’ rather than an abstract
knowledge. A practice is a process, a negotiated symbolic order that emerges
from its function in the organization. Through practice, connections and con-
straints among the resources available are learned, together with a practical
knowledge that allows the management of practice’s unpredictable trajectories
and the linkage of several practices into a broader set.

We shall concentrate on two types of practices. The first are the ‘medical
practices of the future’ imagined by the designers and by the doctors involved
in design of the system and engaged in constructing a new technical system and
redefining the roles of the users as mediated by the system itself. This will enable us
to observe the different degrees of involvement of the actors concerned, the decision
by some of them to withdraw from the project, and the substantial redefinition of the
infrastructure’s overall purposes. The second set of practices analysed are those of
the nursing staff, which were not expressly foreseen in the design phase and emerged
during the infrastructure’s implementation and everyday use. These practices will
enable us to observe how the introduction of the infrastructure produced effects
in areas different from those expected. We shall focus in particular on the nursing
activities that enable the transfer of data among non-interoperable systems (junction
work).

11.3 Research Context, Research Design and Methods

The research in what follows is the preliminary phase of an evaluation of commu-
nication practices in the oncology Day Hospital (DH) of a regional hospital with
10 doctors (full-time), 11 nurses (7 full-time, 4 part-time) and 2 secretaries. The
DH treats around 60–70 patients a day plus those who arrive via Accidents and
Emergency. The oncology department is the only one of its type in the region,
and it handles patients from a mountainous catchment area of around 6200 km2.
The doctors at the outlying hospitals consult with the specialists in the department
observed by our research, and refer the most complex cases to them. For more than
10 years, the department has used SYS (fictitious name), an EPR developed as a
pilot project whose history will be detailed in the findings section.

We started with an exploratory study (2 weeks) intended to gain an overview
of the kinds of information management in place since 2010, understanding the
tasks associated with document management, the tools (electronic and otherwise)
used, and critical areas. Preliminary observations showed that the doctors managed
both clinical and administrative information almost entirely by means of the EPR,
whilst the nurses used numerous other information systems, both paper-based and
digital, spending most of their time on duplicating information present in diverse
systems to ensure the flow of information within the department, among different
departments, with the hospital administration, with other hospitals, with the clinical
analysis laboratories.
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Following this exploratory phase, two research questions were formulated:
(i) what are the obstacles against the deployment of a infrastructure, and what
adjustments does the organization make to overcome them? (ii) from an analytical
point of view, in what does junction work among the various systems consist? These
questions were addressed with two research actions:

• Retrospective reconstruction of the ideation, development, and implementation
of SYS. This objective was pursued through semi-structured interviews with
members of the IT research team (managers, computer scientist and developers
of the IT centre which managed the design) and accounts furnished by the
department’s doctors and collected during the observation period (see below).

• Analysis of the information management practices of the department’s nurses.
This was carried out in 8 weeks of observation of the day hospital nurses
across 6 months, seeking to cover the department’s life cycle as far as pos-
sible. Observed each week was a nurse engaged in a specific practice (taking
blood samples; paper-based clinical records retrieval; chemotherapy infusion;
reception; assisting the doctors during examinations; coordination). Two of these
settings, reception and coordination, required 2 weeks of observation each.

The ethnographic technique selected for the fieldwork was shadowing consisting
in flanking an organizational actor to track and reconstruct his/her activities, paths,
and intersections with other actors and processes throughout the working day [10,
13]. Shadowing of personnel with greater seniority, like those to whom priority
was given in our research, allows to reconstruct the evolution of activities insofar
as the shadowees are willing to describe how tasks were performed in the past,
the relative changes made to procedures and rules, as well as their perceptions of
change in their roles during the process. The shadowees described the changes in
information management following the introduction of SYS in the department in
relation to the hospital’s information systems subsequently introduced. It was thus
possible to integrate the information collected on the history of the project with
the interviews conducted with the researchers and developers of the SYS system.
The materials collected and transcribed were analysed first through historical and
retrospective reconstruction that used turning-points in the project as its units of
analysis, and then through reconstruction of the everyday work performed by the
nurses to ensure that the systems produced the effects for which they had been
designed. All research activities have been carried out from fall 2009 to spring
2010. These activities included collecting documents related to the first phases of
the project.

11.4 Infrastructures, Local Practices and Junction Work

The historical reconstruction of the process that had led to SYS enabled identi-
fication of two significant turning-points: the withdrawal from the project by all
the hospital departments involved except the oncology centre and the decision to
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re-orient the project on the oncology department by transforming an infrastructure
enabling inter-department communication into a tool for intra-department informa-
tion management.

11.4.1 Birth and Abandonment of the Territorial Infrastructure

SYS is the result of a process started in 1997 to create a synchronous teleconsultancy
tool for the shared management of cancer patients between the medicine, gynaecol-
ogy and dermatology departments of five outlying hospitals in a region of northern
Italy and the oncology unit of the region’s central hospital. The purpose was to
make the competences of the region’s sole expert centre in oncology available to
all the outlying hospitals through a telecommunication system that would allow
the simultaneous navigation of electronic pages and discussion of the patient’s
data supported by an audio channel on IP, a chat tool, and a shared board for the
visualization and annotation of diagnostic images. The envisaged advantages of the
project were the possibility to take more accurate decisions and to avoid travel by
oncologists from the central unit to the outlying ones to furnish consultancy.

However, from the design phase onwards, the doctors at all the centres involved
expressed doubts as to whether it would be possible to hold regular sessions of
synchronous teleconsultancy given the often unpredictable flow of the department’s
activities. This led to the integration into SYS of an asynchronous teleconsultancy
tool based on text messages. After this first design phase, the heads of the peripheral
departments lost all interest in the original project claiming that the asynchronous
teleconsultancy was all they needed.

11.4.2 Implementation of the Information Management
Practices and the Interconnected Infrastructure

The lack of commitment of the majority of hospitals and doctors jeopardized the
whole project. The existence of SYS is due to the continuing interest in it of the
oncology unit of the central hospital. A crucial role was performed by the newly-
appointed chief consultant, who re-oriented the entire synchronous teleconsultancy
project to the production of a oncological EPR tailored to the management of the
department. The chief consultant’s determination to develop this infrastructure was
substantially due to two factors. Firstly, he wanted to introduce the processes of
information automation that he had experienced at his previous hospital. Secondly,
his desired to reorganize the work practices setting up a model whereby every
oncologist would be able to treat every patient, thus superseding the current
organization of work whereby each patient was treated by a single doctor. The
SYS, he believed, was the instrument best suited to the sharing of information about
patients among the various doctors [23].
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To this end, SYS was designed so that it compelled the doctors to standardize
information as far as possible (i.e. by reducing the text boxes and increasing
the structured information). When planning the system, the designers worked in
close contact with the oncology medical staff as regards both the information to
enter and the procedure for doing so. In particular, SYS was structured by files,
each of which contained information on one step in the treatment process, so that
the oncologist could be followed/guided as he or she entered information during
examination of the patient. The design of SYS thus proceeded pari passu with
reorganization of information-management practices jointly with the oncologists.
In 2000 the EPR was officially adopted in the department, first by the medical
personnel.

In this first phase, the SYS application allowed the management of strictly clin-
ical information. However, the first trials showed that clinical practice required the
doctors to manage information of other kinds as well. This led to requests for further
functionalities, such as management of administrative information, compilation of
the department diary, the booking of clinical tests, specialist examinations, and
so on. In short, the doctors requested the IT research team to develop tools for
the management of information present in other systems (paper-based) and mainly
managed in the department by the nursing staff.

The nurses, despite the system was supposed to be used by them as well, were
not involved in the design process. This was partly due to the clinical record’s
symbolisation as an artefact of direct pertinence to the doctors. The main reason
for their exclusion, though, was the close bond that had formed between doctors
and designers. After the loss of interest by doctors of the outlying hospitals, nor the
designers nor the doctors wanted to put the project at risk. Including the nursing
perspective in SYS was regarded a possible source of destabilization of a project
which, after a traumatic start, was becoming to have promising outcomes. Whilst
doctors could speak for themselves when discussing with the designers, the nursing
staff could not make their voice heard and was obliged to adjust to the changes. As
a result, some nursing activities were inscribed in the SYS. The most significant of
these was the requirement that SYS data should be entered manually through data
entry templates. Some information entering and exiting the system requires work by
the nursing staff to transfer/copy the information contained in SYS, or to transmit it
to other paper-based and electronic information systems through an activity we call
here junction work.

Over time, the number and the type of data entry templates have undergone
changes because of modifications in the SYS’s capacity to interface with other
information systems. For example, the need to enter the results of blood tests
manually has decreased since SYS was made interoperable with the inter-hospital
system, so that the operation is necessary only for results from private laboratories.
The opposite case is represented by the birth of new services, (e.g. CT or PET
scans), for which it has been necessary to create templates for recording appoint-
ments.

We shall now discuss the implications of this for the nursing staff.
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11.4.3 Junction Work and Nursing Practices

The introduction of SYS into the practices of doctors and nurses had different
effects. For the doctors, the use of SYS was an integral part of fluid working
practices almost entirely paperless. For the nurses, instead, SYS was sometimes
an element that disrupted the orderly flow of work activities as they were delegate
the task of feeding the SYS with the information that the system cannot receive
automatically from other information infrastructures.

Paper-based documentation reappeared on the admissions counter, in the depart-
ment’s corridors, in the secretaries’ offices, in the infusions rooms, and more gener-
ally, everywhere that nursing practices took place. And alongside the documentation
were staplers, fax machines, telephones, photocopiers, paper clips, post-its, all the
physical and ‘analogical’ equipment required to manage documentation.

Preliminary observation revealed the complex interplay between the paper
documentation and SYS, and the role performed by nursing staff so that the doctors
could work (almost) exclusively with the latter. Research thus shifted from the
infrastructure to the activities going on around it. In this section, we concentrate
on these activities, and in particular on junction work, by which is meant actions
intended to “facilitate the exchange of data among different information systems
(both electronic and paper-based) involving direct and explicit action to overcome
barriers impeding data exchange among two or more of them. These activities may
take the form of the transcription or digitization of dates, their transfer from one
system to another with memory devices (e.g. USB keys, hard drives) or manual
uploads, changes of format, and so on” [20].

Our ethnographic observation showed that such activities assumed very different
forms in the department according to the information and the information systems
to be linked. Only rarely did they consist solely of the simple transcription of data
from one system to another. More frequently, the transfer of information between
information systems required multiple operations, the use of different tools, the
collaboration of several nurses over an extended period of time, as shown by the
procedure for booking Positron Emission Tomography (PET) in Box 11.1.

Box 11.1. PET Request Management
The doctor compiles the request for PET on a paper-based form and
hands it to the nurse, along with the patient’s clinical record, when s/he is
accompanied out of the surgery after the examination. The nurse faxes the
request to the nuclear medicine department (where the PETs are performed),
clips the fax receipt to the original, puts the sheets in the folder and takes
it to the admissions counter. The admissions nurse, as soon as she finds the
time to do so, puts the folder in a cupboard on a specific shelf marked ‘PETs
without appointments’. After some days (three approx.), the secretariat sends

(continued)
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Box 11.1. (continued)
the reply from the nuclear medicine department to the admissions counter.
This reply is the same fax sent by the first nurse with the date and time of
the appointment hand-written in one of its corners. The arrival of the fax
means that the nuclear medicine nurses have registered the appointment in
the Hospital System (HS). The oncology nurse takes the folder from the shelf
and attaches the fax to its front with a paper clip. She then searches the SYS
register for the patient’s telephone number, and the department’s diary for
a new appointment date which falls some days after the PET appointment
so that she can be sure that the doctor can carry out the examination when
the PET results have arrived. She transcribes this information (telephone and
new appointment) on the booking fax in order to have all the information
to give the patient on a single sheet of paper. The folder will remain on a
corner of her desk until the patient has been informed (if s/he cannot be
contacted, the folder may remain on the desk for hours/days). Only then is the
appointment entered into the SYS diary. The nurse then writes on the fax that
the patient has been informed about the appointment. She puts the fax sheet
in the folder, which she places on the shelf of the cupboard marked ‘PETs
with appointments’. On the day of the PET, an auxiliary will take the folder
and accompany the patient to the examination room. Although the folder is
an almost exact duplicate of the SYS, doctors in other departments, for which
SYS does not have legal value, require it.

This is a particularly complex case of junction work among those observed, and
it has been described here because of its exemplary value. In other cases, presented
below, the activities connected with the transfer of information among unconnected
systems are less intricate, with a smaller number of operations, technologies, and
actors involved. Analysis of the example, however, makes it possible to grasp some
distinctive features of junction work.

Firstly, in a complex organizational context, the transfer of an item of information
between systems not directly interconnected requires a series of activities that
involve diverse actors in a variable period of time, which depends on numerous
factors. In this case, complexity derived from a mix of factors among which
the differing procedures followed by the departments, the cooperation of the
nuclear medicine department, the telephone contactability of patients, as well as
the decisions of the department’s nurses to perform other activities deemed more
urgent.

Secondly, the action of the nurses in the management of information is never
directed to the simple transfer of a datum from one system to another. At each
step, the nurses work to facilitate intra-/extra-department coordination through the
matching of information to create data sets useful for performance of a particular
duty. For example, the information relative to an appointment is always linked
with other data and documents (fax receipt, clinical record, the patient’s telephone
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number) useful for managing a task more complex than the simple transfer of
information from one system to another. The entry of the examination date into
the SYS is only one segment of more general junction work among colleagues,
with the doctors, with other departments, as well as with the patient. These
tasks are accomplished through junction work among documents: clipping the
fax receipt and the appointment request together so as to register the handover
between departments, putting these documents into a folder so as to keep everything
necessary for the PET together, annotating the patient’s telephone number and the
date of the new appointment on the fax in order to facilitate communication with the
patient by colleagues, and so on.

Thirdly, the junction work is supported by a shared topography of organizational
environments that assigns a space to each stage of the information processing. The
secretariat, the ‘PETs with/without appointments’ shelves, part of the admission
nurse’s desk, are all spaces dedicated to information (in its paper-based materiality)
in transit between the two computer systems. This mode of work enables the
nurses to understand with a glance both the stage reached by the process and the
composition and weight of the activities still to perform.

Finally, the junction work is the outcome of a series of micro-actions situated
within other, broader working practices undertaken in different ways. In the case
in question, for instance, the notification of the appointment by fax, coupling with
the receipt, and delivery to the admissions counter, are actions that interrupt the
activities in which the coordination nurse is engaged. Vice versa, the information
search in SYS, the booking of the appointment, the telephone call to the patient,
and placement of the folder in a special space, are actions that the admissions nurse
performs in sequence.

This last point requires closer examination. During the research it was observed
that there are three types of relation between junction work and nursing practice:

• Junction work disrupts a practice;
• Junction work is an integral part of a practice;
• Junction work marks out boundaries among distinct professional practices.

Some examples will illustrate these distinctions.

11.4.4 Junction Work Interrupts (or Interferes with) a Nursing
Practice

In some cases, the lack of interconnection among systems required the nurses to
interrupt the normal flow of their practices. These were the most frequent cases of
junction work identified. We now describe the exemplary case of orchestration of
the flow of patients through the department performed by the ‘coordination nurse’,
a role that requires a perfect knowledge about the department’s overall functioning
and the timing of its activities. She supervised the flow of patients from the reception
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counter, their transit to the infusions rooms, and the dispatch of requests to the
pharmacy for medicines. More generally, she had to ensure that patients, medicines,
or information arrived on time where they were supposed to arrive. This practice
required constant monitoring by computer or telephone, or by going in person to
verify what was happening.

Besides these activities, one of the tasks required of the coordination nurse
was keeping account of the flows of patients and medicines in the department.
Although this was an activity that did not figure among coordination tasks, it was
useful for statistical/administrative purposes. It consisted in compiling forms with
information contained in the printouts of pharmacological therapies and in the
hospital’s electronic information system and SYS. This junction work served to
replicate in a new document information present in other information systems (both
paper-based and electronic) and required the nurse to put coordination on stand-by.

Specifically, whenever a therapy was administered, the doctor placed the pre-
scription on the nurse’s desk (around 40 times in a morning). This prescription had
to be sent to the hospital pharmacy for preparation of the drugs. First, however, the
nurse had to transcribe the information on the paper-based form. The coordination
nurse gave different priorities to this activity according to flows in the department.
But it was usually a task attended to before others, because failure to perform
it blocked a series of connected activities (preparation of the drugs, the patient’s
dispatch to the chemotherapy unit, beginning of the drugs infusion). In this case,
the junction work between the SYS (where the prescription has been compiled)
and the paper-based accounting system interfered with the nurse’s other activities
and increased the risk of errors. The nurses admitted, in fact, the forms had only
indicative value because during the hours of heaviest workload, they were compiled
in a chaotic environment.

11.4.5 Junction Work as an Integral Part of a Practice

In other cases, the transcription of information from one system to another does not
have disruptive effects on a practice but is an essential part of it, as happens in the
case of the booking of blood tests. The procedure is that the doctor prescribes the test
by entering the information in SYS. Given that SYS and the analysis laboratory’s
system are not interoperable, the nurse must do the junction work of transferring
the prescriptions to the latter (so that the doctor can work only with SYS, without
using the hospital system). This work is performed every morning by a nurse who
devotes the first hours of her shift to blood sampling, a work practice that consists in
the complete management of both the sample and the information connected with it
(e.g. printing the adhesive labels and affixing them to the test-tubes containing the
blood). The junction work here consists in entering the tests requested by the doctor
via SYS into the hospital system. To perform this operation, the nurses usually print
the pages of SYS because their computer has only one screen.
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While performing this practice, however, the nurse checked the tests requested
by the doctor and intervened in two ways: informing the doctor about some missing
tests, or even directly adding them to the list. This typically happened when the
doctor had not included among the tests requested those that enabled the anaesthetist
to evaluate the patient before inserting a portacath. This instrument serves to ensure
that the chemotherapy treatment is administered causing least possible damage to
the patient’s veins. The nurses were very sensitive to this aspect because, as one of
them said, “it’s awful to see a patient attached to the infuser for hours and hours with
burning veins”. Moreover, as said by another nurse in another circumstance, patients
who suffer during the therapy require greater care and attention. In these cases, it
was routine in the department for nurses (especially those with greater length of
service) to intervene directly by introducing new tests and subsequently reporting
them to the doctor.

In this case, unlike those described previously, the junction work between the
systems is not a mechanical operation but rather an activity in which the professional
skills and the experience of the nursing staff play a significant role in verifying and
integrating the information so as to facilitate other work practices (e.g. improving
the patient’s comfort and his/her ability to tolerate the infusion).

11.4.6 Junction Work as a Boundary Among Different
Practices

Finally, in several cases interconnection between SYS and other systems, although
technically feasible, was not considered desirable. The lack of connection between
systems was functional to showing the differences between professional roles
and competences by distinguishing between medical practices and administrative
ones.

The most representative case was management of access to the car park reserved
for oncology patients. For the latter, the hospital had reserved an internal car park,
access to which was regulated by a bar that the patient raised by swiping his/her
health card managed by a specific information system. The regulations on access
imposed a maximum number of accesses for a limited period of time. The decision
on times and accesses was taken by doctors according to the type and duration of
the therapy administered to the individual patient. The procedure was that the doctor
wrote this information (e.g. ten accesses authorized for the next 60 days) in a text
box of the SYS. The printout was given to the patient, who took it to the department
office. Here the secretaries entered the information into the software dedicated to
management of the car park, thus activating the permit. The limits of time and access
to the car park, however, could be redefined according to the progress of the patient’s
disease. A period of weakness or the toxicity of a drug, for example, might lead to
suspension of the therapy, and to a request for the period of parking permission to
be extended. Likewise, patients could go to the department without an appointment
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if their condition had deteriorated and required an increased number of accesses to
the car park. In these cases, changes and extensions were directly managed by the
secretaries.

In this case, the lack of connection between systems and the junction work
that this required was functional to marking out different professional practices, as
emphasized by the secretaries. Although an information system could automatically
establish the times and number of accesses and send them to the system managing
the car park lot, it would not be able to handle exceptions. The delegation to the
secretaries seemed intended to make the patients understand that all the procedures
concerning management of access to the car park were to be performed without
consulting the doctors, thereby marking out a professional boundary between
competences.

11.5 Discussion

Before we proceed any further we need to answer a simple but fundamental
question: can we consider the SYS just a case of bad design? Should we answer
positively junction work could be regarded as a mere by-product of a poorly
designed information system. Much of the observed junction work, after all, could
have been avoided had the nursing staff being involved in the making of the SYS.
Their exclusion is a breach of the key principle of participatory design: actively
involve all relevant stakeholders. The historical analysis, however, offers a more
complex explanation. It suggests that after the outlying hospitals backed off the
project the main concern of designers and doctors of the oncological department was
strengthen the collaboration ties to keep the project alive. The inclusion of nursing
staff would have helped to have a comprehensive picture of the requirements but it
was regarded as a source of uncertainty in a process that had already been close to a
failure.

The infrastructural inversion invites to reflect on a different question: bad design
for whom? Doctor and nurses have different representation of the infrastructure and
for the former the SYS has improved their work practices eliminating most of the
clerical tasks now delegated to the latter.

In more general terms, directing our attention at the points of juncture between
the infrastructure and other systems and the work practices necessary to connect
the former to the latter made it possible to observe how the fluid integration of
the infrastructure into the medical practices partially relied on the ability of the
surrounding socio-technical system, and in particular on the junction work of the
nurse and secretaries, rather than being an intrinsic property of the infrastructure
itself. The infrastructural inversion [5] confirms the process of co-construction
between organizational practices and the infrastructure, demonstrating the impos-
sibility of separating technology and organisation [24]. Nevertheless, although
implementation processes lead to changes not foreseeable at the outset [2], some
actors can exert closer control over the final outcomes. The greater capacity of some
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actors (doctors) to reshape their practices as they preferred enabled them to render
the system into a taken-for-granted infrastructure by delegating, through that system,
work to other organizational actors (nurses and secretaries) obliged to change their
work activities in order to accommodate the new technology. Moreover, a trade-
off was observed between the possibility of the doctors to make SYS their main
tool of information management and the professional content of the work of the
nursing staff. In the opinion of the nurses with longer service in the department, over
the past decade nursing work had been characterized by an increase in information
and document management, with the effect of substantially modifying job profiles
(for specific treatment see [17]. Observation of nursing work in the day hospital
showed, in fact, that it comprised a large amount of information management, and to
a lesser extent, actions directly concerning the care and assistance of patients. With
the exception of the chemotherapy unit (where patients were constantly monitored
and assisted), most of the work time in all the nursing tasks observed was devoted
to retrieving, filing, and transferring information about patients.

A second consideration concerns the genesis and persistence of forms of
paper-based information management. In the case described, one cause of this
phenomenon was the distinctive history of the infrastructuration project and the
change made to its purpose. The decision to create a system enabling the doctors
to manage almost all information using a single system required integration with
the other sources of information present in the department and in the hospital, many
of which were paper-based. However, this only partly explains this persistence. As
we have seen, in fact, forms of junction work also persisted where the systems to be
integrated were electronic and their elimination did not seem always easy to achieve.
Although the junction work always consisted in the transfer of information from one
system to another, it assumed different dimensions according to the content of the
work, the skills required for its execution, its timing, and the actions necessary for
its automated performance (Table 11.1).

Observing junction work on these four dimensions reveals its relations with work
practices, being at times an obstacle to work practices, an integral part of them, or in
yet others it is an organizational practice in itself which comprises different skills.

In the first case (e.g. tracking the consumption of medicines), interoperability
between different systems appears both feasible and desirable for the actors

Table 11.1 Dimensions of junction work (rows) and their relation to organizational practices
(columns)

Interference with
practices Part of a practice

Organizational
practice per se

Content of
the work

Data management Data management C
professional knowledge

Data management

Skill required Mechanical Expert Expert
Timing On call Predictable Adaptable to the workflow
Eliminability Enhancing

interoperability
Not possible (or extremely
complicated)

Not desirable
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involved. The nurses would welcome integration between systems, which relieved
them of a mechanical work they are required to perform on call and they considered
tiresome, at constant risk of error, and consisting in mere mechanical transcription.

The second case is different (e.g. transfer of prescriptions for blood tests). Here
the junction work is not immediately eliminable except at the price of an overall
decrease in the quality of performance. In the example given, the junction work
appears to be a moment exploited by the nurses to deploy their expert knowledge
(checking the completeness of the medical prescription) and to connect the practice
of blood sampling with that of chemotherapy infusion, ensuring that the patient
has been prescribed the insertion of a portacath. Moreover, the junction work
needs to be performed at a given moment of the blood sampling practice and
its predictability allows for a smooth accommodation in the workflow. In this
case, the skills and knowledge of the nursing staff would be bypassed if seamless
communication existed between the systems. In this case, elimination of the junction
work, the amount of care given remaining equal, would substitute the work currently
performed by the nurses by including in the infrastructure expert systems able to
alert doctors or nurses of wrong or incomplete prescriptions. At present, however,
the substitution of a human actor’s expertise with that of a computer system does
not seem feasible.

The third case illustrated (e.g. car park access) instead demonstrates that there
are situations in which integration between systems, although technically feasible,
is not organizationally desirable because the junction work serves to mark out
distinct professional practices and competences, specifically to avoid that doctors
perform strictly administrative tasks. In the example given, the lack of integration
between SYS and the system managing the car park barrier was the occasion for
handover between the medical personnel and the office staff, which demarcated their
different professional domains and made explicit to patients who they should ask for
extensions of their car park access. In this case junction work is an organizational
practice in itself, performed by expert personnel and integrated in their daily
routine.

On this basis, it can be argued that a lack of interoperability is not in itself
a negative factor in all circumstances. Consequently, its elimination need not
always be a priority when installing systems. It is instead more significant to
consider the relation between junction work and organizational practices. From
the analytical perspective outlined in the second section, following Gherardi [22,
25] we have defined organizational practices as socially recognized ways in which
heterogeneous items are ordered into a coherent set. In this framework, support for
clinical activity must consider practices (‘coherent sets’) rather than their individual
elements, the purpose being to make practices more flexible. Hence, the work
support furnished by new infrastructures should enable actors to construct courses
of action meaningful to them. The elimination of a task (for instance, by means of a
new infrastructure), therefore, cannot be evaluated in and of itself, but only in light
of its positive or negative contribution to the overall coherence of working practice.
Consequently, the apparently mechanical operation of transferring information from
one system to another that we have called ‘junction work’ – and which it is widely
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believed could be eliminated by increasing interoperability between systems – may
be a ‘heterogeneous item’ part of a ‘coherent set’ as an extraneous and disruptive
element whose elimination should be evaluated case by case.

11.6 Conclusions

This study has sought to answer the question of why forms of paper-based document
management still persist following the introduction of electronic infrastructures.
Such persistence is often observed and it is usually interpreted as indicative of
only partial success in the design and implementation of systems. The study has
shown the relations among the introduction of an infrastructure, the work practices
that it was intended to support, and the work practices of other organizational
actors not considered at the design stage. Infrastructures can achieve the results
expected of them in ways very different from those envisaged by the rhetoric of
technological innovation. They do so by redistributing tasks rather than solving
problems. Every new connection both lessens work for some and creates extra work
for others. Junction work – the human and material activity of connecting systems
together – signals the difficulty of creating a seamless web in a context like that of
healthcare characterized by a plethora of different systems. The elimination of such
work, however, cannot be considered only as an interoperability problem because,
in some circumstances, its execution appears functional to the correct or desirable
performance of organizational practices.

By reconstructing the process of infrastructure installation, it has been possible
to observe the differing capacities of organizational actors to maintain or reinforce
the homogeneity and fluidity of their work practices by delegating, via the system,
service tasks to other actors. The latter, the nurses in our case, may see their work
significantly modified in terms of both the skills required and their composition.
This has a paradoxical implication for infrastructuring processes in the healthcare
sector: intended to reduce and facilitate information management tasks, such
processes end up by increasing the time devoted to them by organizational actors
who in principle should not have be affected by them.

A limitation of this study is the risk of generalizing results obtained from
research on the effects of the introduction of an ICT system in a single healthcare
organization characterized by a distinctive history of infrastructuration. In the future,
therefore, it will be important to verify these results by studying other healthcare
contexts.
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Chapter 12
In Due Time: Decision-Making in Architectural
Design of Hospitals

Naja L. Holten Møller and Pernille Bjørn

Abstract We analyze the cooperative work involved in creating the architectural
design of a hospital based upon digital technologies of the future, before we
know whether future digital technologies will be mature and reliable enough for
use. The entire process, from initial architectural design until opening of the
hospital for patients, takes approximately 10 years, which is a significant amount
of time considering the hitherto pace of digital technology development. Therefore,
due time decision-making is essential. We conceptualize due time in cooperative
design work as a quality measurement of whether “the right path” is followed
when alternative future paths are available, without reducing the space for design
maneuverability prematurely. But how do we determine the “right path” in due time?
By exploring the ways in which artefacts are used to achieve due time decision-
making on future digital technologies in hospital design, we find that artefacts are
used to assess the relationship between dependencies and sequences of activities
with the aim of pushing all irreversible decisions for design as far as possible.
Thus, we argue that the practices of handling due time decision-making in complex
cooperative activities are characterized as the practices of handling the relationships
between dependencies, sequentiality, and irreversibility of the material matter (in
our case the future hospital) shaping the course of action.

12.1 Introduction

Timely coordination refers to the role of time in handling articulation work
[1] when following due processes [2] in cooperative work [3]. CSCW studies
have demonstrated how temporal coordination is organized by applying certain
configurations of artefacts, categories, and gesticulations in the cooperative work
[4–8]. Expanding this work, we in this paper use a Danish case of architectural
work to explore the basic nature of due time as part of critical decision-making in
complex cooperative work situations.
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“In due time” refers to the practices by which a certain activity is finished or
completed at “the right time”, in such a way that the following courses of action
are shaped in certain anticipated ways. This is different from “clock-time” and “on
time”, as in a certain activity (e.g. surgery [4]) is done according to a schedule
at a particular time of day. In contrast, due time in decision-making is a quality
measurement where “the right path” is followed when alternative future paths are
available. In due time is a notion evoked by practice. In Danish, the word ‘rettidig’,
literally translated as “right time”, connotes both senses used here: It refers to
the quality of decisions that are made in due time or timeliness according to due
process. The question then becomes what is the “right path”? In critical decision-
making, due-time decisions concern how to create accurate forecasts for a field
of action based upon assumptions about the work [9]. Cooperative work is open-
ended and situated, thus the right path cannot be determined as a casual relationship
[10, 11]. Architectural decisions have practical effects on the material matter, as in
what gets constructed and built in materials such as concrete, steel, or wood; thus,
closing down the open-ended decisions reduces the maneuverability for how the
architectural design can develop over time. Therefore, the keywords in architectural
work when designing for the future are also robustness and flexibility.

This also means that in the architectural proposal it is essential to predict “the
right path” early on without prematurely reducing the space to maneuver. Certain
questions cannot be postponed for decision-makers of the future. The number
of elevator shafts necessary in a hospital depends upon the choice of logistic
technologies, e.g. which logistic technologies might be reliable alternatives, and
how to take these into account in the design? We see this challenge of decision-
making as the challenge of handling due time in cooperative work.

Handling due-time decisions in architectural cooperative design concerns ensur-
ing that irreversible decisions are not made prematurely nor too late. Due time is
a quality measurement of decisions in the same way as a decision can be timely.
Due time is the point in work where the closing of ends shapes the course of action
irreversibly and limits the options for further action. Due time is the point of no
return. In architectural design, a due-time decision emerges when the foundational
structure of the building (e.g. ceiling heights or elevator shafts) is set, thus all future
courses of action will be based upon this foundation. Premature decisions on, for
example, ceiling height, will consequentially determine whether, for example, drone
technologies will be able to operate inside the hospital or not, regardless of whether
future drone technologies will be stable enough for in-door use in 10 years. We
explore the basic nature of how uncertainty in due time decision-making is handled
in architectural design, and thus add to the CSCW conceptual understanding of
cooperative work in general, while joining specific CSCW research on architectural
practices in particular [12–14].

The paper is structured as follows. First, we develop a theoretical conceptual-
ization of due time based upon prior work, followed by an introduction to our
empirical case and method. In the analysis we zoom in on the use of artefacts in
architectural practices for handling uncertainties in due time decision-making in
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four sub-sections. Finally, we characterize due time decision-making as an after-the-
fact quality measurement of work organized as a relationship between sequentiality,
dependencies, and irreversibility.

12.2 Related Work: Sequentiality, Dependencies,
and Irreversibility

Certain activities follow others, and sequential ordering creates an important
structure of due time in cooperative work, since due time is about discovering a
path to somewhere. Sequentiality in work does not imply that work is not situated.
Clearly, due time is a situated concept; however, what is important is to figure out the
role of sequentiality in the domain at hand. Sequentiality in work has been explored
in prior work on architecture [13], flight strips [15], software development [16], and
surgical operations [17]. Sequentiality does not mean that iterations cannot occur,
or that work is organized in a straight line. Instead, it only points to how specific
courses of action will lead the work down certain paths that impact the material
matter of the work—whether it be the path in the software program or the path of
landing flights at the airport. When we investigate the accomplishment of due time,
we need to pay attention to the sequential nature of the work by examining the use
of artefacts in critical decision-making.

Due time is related to temporal dependencies emerging from the activity
and involved in the work. Dependencies in collaborative work are immediately
important for CSCW studies, since it is part of the very definition of collaboration
[10]. Collaborative partners “engage in cooperative work when they are mutually
dependent in their work and therefore are required to cooperate in order to get
the work done” [ibid p. 13]. Several studies have investigated dependencies in
collaborative work, particularly in software design [18, 19], and pointed to the
work required in meshing, linking, and relating individual yet dependent activities
when accomplishing larger collaborative activities. Exploring dependencies in our
case, we are able to identify the multiple different individual activities that together
create the common field of work. This suggests that when we explore due time
empirically, we must pay attention to the interlinked multiple individual activities
and how interdependencies are organized and executed as part of critical decision-
making in the collaborative work.

Due time has an irreversible nature. When exploring due-time incidents it is
important to state that “wrong time” and “wrong future paths” are always available
in the critical decisions. When we explore due time in architectural work, our
purpose is to figure out exactly how to support actors in their work before the chosen
path shapes the course of action in irreversibly constraining ways. Irreversibility
has in previous work been explored in scientific translations ([20], p. 149). Based
upon this work, we will explore irreversibility of due time in architectural work by
exploring the degree of irreversibility in concrete situations of artifact use depending
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upon: (a) the extent to which the chosen action makes it subsequently impossible to
go back to a point where the chosen path was only one amongst others and (b)
the extent to which the chosen course of action shapes and determines subsequent
actions.

Irreversibility in architecture is essential, and it is normal practice to postpone
critical decisions of, for example, logistic technologies once the winning project
of an architectural competition has been found. But in the competition brief the
architecture firms competing to win the tender have to make these decisions and
argue their choice. Exploring irreversibility in due time in architectural work in the
architectural competition includes investigating the multiple interrelationships that
serve as the infrastructure of alternative courses of action, and the situation when
these become foundational and material and thus not possible to transform in future
activities. Due time is the point of no return. Exploring the accomplishment of due
time in architectural work, we will explore the role of sequentiality, dependencies,
and irreversibility as they are performed in design of future hospitals.

12.3 Research Method

We explore the ways in which practitioners involved in the architectural work
of future hospital design handled due time applying cooperative artefacts. The
first author has been involved with and done research on the policies, digital
technologies, and practice related to healthcare in Denmark over the last decade. On
this basis, she became involved in the design of future large hospitals in Denmark
working as a consultant in an architectural firm.

In 2013 the Danish government decided to invest more than AC5,6 billion in
building 16 new hospitals over the next 10 years [21]. The first author’s role
in the architectural firm was to participate in projects on hospital design, taking
into account the cooperative work practices and future technological opportunities
that should be designed into the architectural foundations of the hospitals. One
key concern emerged, namely the challenge of making critical decisions in due
time without prematurely reducing the opportunities for including future digital
technologies. We made this challenge the center of attention, and in this way
take advantage of “firsthand experiences of the events under study” through active
participation ([22] p. 131).

The data collection was focused in the period between April 2013 and October
2013 in Denmark. During these 8 months the first author’s participation in the
field focused on designing future hospital and digital strategies, including close
participation in creating proposals for architectural competitions. The design work
involved evaluative discussions about workflows in hospitals and imagined flows of
work and, in particular, how digital technology would best support the hospital work
of the future. Over the period, observation notes were transcribed. We relied on thick
descriptions in the analysis: Themes were identified in the material and the concept
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of due time was tested against various scenarios from the empirical material. In
the end we decided to zoom in on the decision-making concerning storerooms. In
particular, we found that analyzing the role of artefacts (i.e. spreadsheets, sketches,
2D and 3D models) made it possible for us to identify particular critical points in
time where altering a decision had direct material consequences for the hospital
design, and thus taking the “right path” was critical.

The work on the architectural competition was organized in collaboration
between six companies, including 28 participants such as architects, healthcare
specialists, construction specialists, hospital technologies specialists, etc. The archi-
tectural competition was initiated in February 2013 by a competition brief that
described proposal requirements (i.e. number of patient beds). The future hospital
should be an “acute hospital” in a Danish region and covering a total gross area of
128.000 m2. The hospital is expected to be ready for use in 2020 [23]. The final
winning project was appointed in April 2014.

The purpose of our data analysis is not to unpack all complexities involved
in hospital design; instead, we use the empirical insights to explore the use
of artefacts when practitioners try to identify due time during critical decision-
making situations. In particular, we focused on empirical situations where the
closing of ends affects all future decision-making. Another important point for our
analysis was the uncertainty involved in critical decision-making for not limiting
the space for design maneuverability prematurely—or what is referred to in the
competition brief as the flexibility and robustness of the project [23]. Unpacking the
characteristics of due time, we examined how sequentiality and dependencies were
handled in practice, pushing the irreversible decisions for design as far as possible.

12.4 Analysis: Due Time in Hospital Design

How do practitioners decide what is due time in the architectural practices of
hospital design? We begin by entering the architectural firm and locating the
team involved in the architectural competition; we find an interdisciplinary team
consisting of architects and various types of specialists. One key discussion concerns
the nature of the logistic technologies of the hospital, which are to ensure that
medicine, equipment, and other physical devices can be transported within the
hospital from the storerooms to where they are needed. Here a key topic was
requested by the competition brief: to consider the opportunities for introducing
automation technologies into the hospital design. Let’s take a closer look.

The early architectural phase involves analyzing and creating a coherent design
proposal that stipulates the vision of the hospital. This was a period of 3 months with
a strict deadline, May 6th, 2013, for submitting the proposal (competition entry).
The competition brief that describes the requirements of the tender specifically
requested that at least two standard wards in a hospital department be prototyped
in the proposal, each ward with 32 patient beds [23]. Where to locate storerooms
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(divided into clean and dirty spaces) in the hospital and how to organize the
transportation of equipment between storerooms and the patient beds are critical
design decisions. Currently, storerooms are typically designed as local storerooms
in close proximity to patient wards in Danish hospitals. Such a building structure
entails that local departmental storerooms form the central infrastructure of the
complete hospital. However, storeroom design could also be based upon one central
storeroom for the whole hospital.

Hence, decisions on the design of storerooms shape the communication and
coordination and the role of logistic technologies in practice in important ways.
Decisions will have a huge impact on how healthcare professionals will carry out
work and collaborate; therefore, these decisions cannot be taken lightly. So the
question becomes, what happens when the foundational structure of storerooms
(including clean and dirty spaces) is on the design table, and how does the
interdisciplinary design team decide on how best to support the just-in-time services
and central stock without compromising important measures for a hospital, such as
hygiene practices embedded in local clean and dirty spaces in the design? What
would it mean if local stocks were replaced with one central stock and the building
needed to be able to support technologically supported just-in-time services as we
know them from different types of industries? How and when do you make such
a decision, and when do you know these crucial decisions are made in due time,
without premature closure?

12.4.1 Sequentiality in Hospital Design

The design of storerooms in the future hospital architecture entailed many important
decisions. The tender competition in this case requested “greenfield” hospital
projects designed and constructed from anew—including future visions for the
use of digital technology. However, the scale of the entire Danish hospital project
(16 new hospitals) means that there has been considerable interest in modernizing
the Danish hospital sector and healthcare services. The government describes the
modernizing strategy as a process which “enables dissemination of the newest
knowledge, technology, and best practice throughout the country. Increasing dig-
italization ensures efficient operation of core services in hospitals, with the new
equipment and new technologies, and organizations” ([21] p. 18).

Analyzing the requirement for the design to save space for patients rather than
equipment, existing local storerooms gained specific attention. According to the
competition brief, for a standard hospital department the storeroom would have to
be a shared resource of, at minimum, each ward (32 beds). In this way, it was already
a requirement that the existing workflow around local storerooms would have to be
reconsidered. In addition, the competition brief also required that the infrastructure
in the future hospitals should be able to handle storeroom delivery using automated
technology if possible. The competition brief states: “the right product should be
delivered when it is to be used. If implemented, this principle would mean that
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there would be no surplus products in storerooms and that fewer products would be
scrapped. As a consequence, less storage space would be needed in the individual
units” (Ibid p. 114).

Local storerooms are essential for hospital work, since nurses and nursing
assistants have immediate access to the storerooms with different medical remedies
that they use in their daily work when they tend to patients. Thus, being local
means easy access. Different types of storerooms exist in hospitals, and are critical
for the execution of healthcare work. We have clean storerooms, where all stored
items must be clean and sterile to ensure that infectious diseases are not spread.
Medication rooms are sometimes separate and sometimes they are collocated with
the clean storerooms. Dirty storerooms are used for all the dirty equipment and
leftovers from, for example, fluid examinations, such as blood and urine samples.

The division of storerooms into “clean” and “dirty” spaces avoids the spreading
of contaminating microorganisms, which constantly jeopardize the hygiene in
hospitals. As the interdisciplinary team began to explore the potential automation of
exchange between storerooms and hospital wards it became clear that every decision
would have to be based upon other decisions about the foundation for the hospital
infrastructure. At this point the hospital architecture had evolved to the stage of
diverse sketches depicting the basic principles of the future hospital. A decision
was already made in the competition brief to have a remote central storeroom in
addition to a number of shared local storerooms. This meant that the process of
delivery from the remote storeroom to the local storerooms was important to figure
out by the team.

The question became how to design the requirements of fast and timely auto-
mated deliveries between storage and department. Given that the hospital would
first be opened in 10 years’ time, it meant that the vision of digital technologies for
automated delivery had to be based upon the future vision of digital technology in
10 years’ time. This is a very difficult decision since it is practically impossible to
predict exactly how digital technologies might change in this long-term perspective,
and yet the decision would have huge consequences for the rest of the design
process. The sequentiality in the work activities, as in which order the different
decisions have to be made, is thus an important feature of handling due time in
hospital design.

12.4.2 Dependencies in Hospital Design

Hygiene issues in hospitals are critical and thus are highly prioritized in the
design requirements for the new hospitals to avoid adverse events that are not
directly related to a patient’s diagnoses. The infrastructure of clean and dirty
storerooms guides nurses and nursing assistants in hygiene issues by ensuring that
new medicines are only mixed in spaces with strict hygiene rules, whereas used
containers of medicine or used medical remedies, such as catheters, are disposed of
in the area referred to as a dirty space or the dirty storeroom. Recycled catheters or
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other relevant equipment will typically enter the washing machine in the dirty space
to be recollected in the clean space on the other side of a wall dividing the local
storeroom into two separate spaces.

Nurses and nursing assistants in hospital departments are tending to multiple
different patients simultaneously, and their activities often involve moving between
the storerooms and the patients. Nurses and nursing assistants have recurrent
activities, which they perform many times in a day (i.e. giving patients their
medicines), while other activities are only performed once in a while (i.e. changing
the catheters of a patient), depending on the specialty of the particular hospital
department and the patient population at the department.

One important issue with the decisions on local storeroom design is that they
take up space in hospital departments. Lack of space for patients is a recurring
issue for existing hospitals, and sometimes patients are placed in beds located in
the corridors rather than in rooms. This space problem is an ongoing challenge in all
Danish hospitals, which regularly face the problem of too few beds for the incoming
patients. In fact, it is part of the head nurse’s daily routine to negotiate the transfer
of responsibility for patients to other hospital departments with available beds. The
space problem is not a unique Danish phenomenon, and it has been reported in
other studies [e.g. 24]. The head nurses from the diverse departments meet at 12 pm
(midday) to coordinate possible transfers and reorganization of patients.

To accommodate this challenge of bed-booking and bed assignments, archi-
tectural designs of future hospitals are based upon the principle of robust and
flexible space, which means that space can be “transformed” accordingly with use,
rather than being fixed and dedicated space. Still, to create architectural designs
based upon robustness and flexibility in relation to patient beds, the challenge of
storerooms (local versus central and clean versus dirty) is an open question.

The space dedicated to local storerooms in existing hospital architecture is up for
consideration as a way to rethink the future visions of hospital design, infrastructure,
and digital technologies. There are clear dependencies in terms of how decisions of
infrastructure will be based upon decisions on storerooms, and the routine patterns
of healthcare professionals, which impact the ways in which the interdisciplinary
team in the architectural firm is able to push foundational decisions about the design
until later, while not holding up the design process.

12.4.3 Irreversibility in Hospital Design

Remote central storerooms make design considerations on infrastructures support-
ing transportation within the hospital essential. The available logistic technologies
to support remote central storerooms had three different strategies for automation
of transportation infrastructure: Mini loads (moves in the hospital walls based
upon infrastructures integrated into the very construction of the building); AGVs
(automated guided vehicles, which are designed to move on the hospital floors,
and thus as robots driving around the hospital, able to transport themselves in
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Fig. 12.1 Example of mini loads and automated guided vehicles (AGVs) [25]

the available elevators together with hospital personnel and patients), and drones
(move in the air, and thus require high ceilings and space to travel from the remote
storeroom to the department with required equipment). Lets look at each in turn.
Deciding which logistic technologies would be the most appropriate in the future is
difficult, and the decision has consequences for many parts of the hospital design.
To be able to place certain building blocks (e.g. drones), the dimensions of the space
must be able to accommodate certain standards (e.g. high ceiling). Lets look more
closely at the accommodating standards for each technology.

Mini loads are basically built-in automated robots that are able to move equip-
ment within walls (see Fig. 12.1). The mini load technology requires that all elevator
shafts in the hospital design are constructed and built into the walls. Exploring this
option involves many estimations and possible forecasts for the future hospital, for
example, what is the expected minimum number of mini loads required in a standard
hospital department to avoid bottlenecks in deliveries from the remote storage. The
risk involved in miscalculating the number of mini loads is bottlenecks for getting
deliveries in due time, and mistakes in calculations that support decision-making
may have severe consequences for the work of nurses and nursing assistants in their
future daily work. Designing the hospital to accommodate mini loads is the same
as designing the basic infrastructure for the hospital, since the built-in frames in
the walls would have to be vertical, but also horizontal. Using mini loads, nurses
and nursing assistants will be relieved from the activity of keeping track of local
storerooms, which is not considered to be key in their work and is thus viewed as
taking time away from their core work, namely tending to patients. The potential
of designing for mini loads technologies is thus fundamentally changing hospital
design. This potential is particularly viewed in relation to the reduction of waste by
the remote storage, since medicines and medical remedies would not exceed their
date of expiration when distributed in relation to the specific needs of the different
hospital departments.

AGVs are robot vehicles that drive around the hallways in the hospital. They
are able to take the elevators and thus can travel all over the hospital without
being dependent upon new built-in wall structures. Despite not requiring a total
re-design of the concept of walls in the hospital, the AGVs still require certain
accommodation from the design of the building construction. AGV technology
requires certain design for the elevators or lifts, which will be their main form of
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transportation. In addition, they take up space in the hallways and thus the size
of hallway to accommodate both AGVs and people must be taken into account.
The advantage of AGV technology compared with other logistic technologies is
the ability to transport large amounts of goods, particularly at night. Transportation
during nighttime reduces the risk of creating bottlenecks in the hallways, since fewer
people move around at night. However, much of the transportation in the hospital
imagined to be organized by AGV technology is delivering meals to patients, which
cannot be accomplished in the middle of the night. The AGV technology is operated
through computer simulations that allow the hospital to plan in advance what, where,
and when individual AGVs will deliver various goods to relevant places in the
hospital. Sensor technology ensures that the individual AGVs do not collide with
people walking in the corridors. However, it is reasonable to expect that AGVs in
practice will require a space or path of some form on the floor to ensure that people
do not get in their way.

The drone technology as the basic infrastructure for the hospital design was
actually never considered as a realistic solution to the automation of deliveries,
since drones represented a new technology that was yet to be tested in a complex
work setting. Neither were the predecessor of drones, mono-rail systems, which
can also move along the ceiling and have been explored in hospitals but are still
only in use in Denmark in one hospital; in other cases the mono-rail systems have
been abandoned as the hospitals were being extended with new building structures
or transportation needs changed [25]. Thus, it is not hard to imagine a hospital
design where transporting medicines and medical remedies by flying drones would
be ideal, since drones do not take up floor or wall space. However, the drones, like
the two other logistic technologies, require certain infrastructures to accommodate
their movement, for example, ceiling height. What emerges here is the paradox of
designing [26, 27], in this case, a future hospital to be ready for use in 2020. The
extended time span makes the basic assumptions about logistic technologies to some
extent imaginative, rather than predictive.

There is no clear evidence that new technologies (e.g. drones) will be reliable
when the future hospital is ready for use. In the end, the choice of technology for
the automation of substantial deliveries was a decision between mini loads and AGV
technology. As the submission date for the architectural proposal came closer, the
architects began to work towards a solution including both mini loads and AGV
technology. Discussions went on about an estimation of how many mini loads would
be required to support a standard hospital department of 64 patient beds with a
structure of one central remote storeroom—while keeping a focus on hygiene issues.

12.4.4 Artefacts Supporting Due-Time Decisions

Discussing logistic technologies while ensuring important divisions such as “clean”
and “dirty” spaces are kept following hygiene standards, different artefacts were
used to “prototype” the hospital design. The standard hospital departments with 64
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Fig. 12.2 Example of 2D-model [28]

Fig. 12.3 Example of spreadsheet (room list)

patient beds was prototyped using artefacts such as 2D floor plans, 3D modelling
(foam and CAD), and produced as numbers in an Excel spreadsheet (room lists).
These artefacts were vital for fundamental due-time decisions about future logistic
technologies. The team contrasted and compared the different prototypes, for
example, 2D-model prototype (see Fig. 12.2) and the spreadsheet prototype (see
Fig. 12.3), to test and challenge the different alternative solutions. The spreadsheet,
in particular, turned out to be a sophisticated computational artefact, although it
appears less rich in detail compared with the 2D-models.

The spreadsheet (also known as a room list) was structured in such a way that
design changes were calculated immediately and related to Gross/Net Ratio. This
was an important function that enabled the team to see in real time how the total
Net and Gross areas of the particular hospital department evolved in relation to
Danish recommendations for hospital design [29]—and how it was aligned with the
total Gross area of the hospital, including technical areas. The Net area refers to the
different rooms that reflect the main functions in a hospital department; the Gross
area refers to the sum of the Net area, “traffic areas”, and more technical areas. The
Gross/Net Ratio is calculated by dividing the Gross area of the particular hospital
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department by the Net area. The desired Gross/Net Ratio is 1.7, which provides
a buffer to ensure future changes to the technical areas can be made; thus, it is
recommended [29] to add extra 30 % of a net area as a buffer for potential changes
in the technical areas in the future hospital while these are the areas that are the most
difficult to adjust once a hospital is built.

The spreadsheet also functioned as a cost estimator, ensuring that regulations are
followed, e.g. a minimum of square meters (m2) must be dedicated to bathrooms
to ensure appropriate workspace for the hospital professionals when patients need
assistance. The Net area of a standard hospital department is expected to meet
a Gross/Net Ratio of 1.7. When the interdisciplinary team explored the different
options for automated logistic technologies, Gross/Net Ratios were explored to
assess changes in m2 of clean and dirty storage spaces in both the 2D-model and
the spreadsheet.

What is interesting in these discussions and decisions about technologies in the
future hospital is the eminent element of irreversibility and the link between the
Gross/Net Ratio produced by comparing artefacts. When the Gross/Net Ratio was
calculated as 1.7 it included the buffer for future changes in relation to technical
areas. Thus, to ensure flexibility and robustness in the future hospital, the Gross/Net
Ratio became a timely aspect representing the buffered technical area sizing of the
flexibly designed space for future yet-to-be determined logistic technologies.

Other aspects cannot be accounted for in the Gross/Net Ratio, for example, the
ceiling height. Regulations of a minimum ceiling height are of course followed and
detected by the Ratio, but it cannot be used to determine how the ceiling height
shapes the design path in all the sequential steps in the architectural procedure. New
sketches produce ripple effects for all other designs and prototypes sequentially.
Decisions on the ceiling height produce certain ripple effects that make it possible
or impossible for, for example, installation of drone technology, while decisions on
the size of hallways produce certain ripple effects that make it possible or impossible
to implement AGV technology. In this way, decisions shaping the design at a certain
time become irreversible in a material way, not because the building is erected, but
because of the impossibilities of sorting our large number of nested un-dos, which
makes it impossible to identify the complete effect of re-doing past fundamental
changes.

Once the mini loads are built into the walls of the hospital they become part of
the installed base and infrastructure of the hospital, and cannot be changed. The
AGVs rely on elevator shafts or lifts that are also integrated into the very base
of high buildings. At the point in time when this decision is made, all following
decisions will be based upon this fundamental decision and thus are materially
irreversible. There is no point of return. Here the 2D-model was extremely important
for exploring the practical consequences for how work is carried out in the future
hospital based on how the numbers in the spreadsheet changed. The competition
brief stated that each section of 32 patient beds must share a clean space, dirty space,
and storage, and two sections totalling 64 beds must share a medication room [23].

To explore the alternative logistic technologies, unpacking the reality of time
in the future practice is important. Exploring the logistic technologies in relation
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to time was understood in terms of the frequency in entering storerooms and
medication rooms in a day (the mini load technology combines the two)—but also
the time it would take nurses to get to a critically ill patient, particularly during
the night shift with fewer staff. Time in work was largely imported from medical
practice, and measured in terms of alarm colours (code red, yellow, or green).

To make due-time decisions on logistic technologies thus included assessing
whether, for example, mini loads—and the distance to patients’ beds—would
support the daily work in hospital departments efficiently, by assessing and keeping
track of relationships between material matter represented by 2D-models and
spreadsheets and, on the other hand, the notions of time in medical practice. The
alternative technological solutions were tested in relation to whether they could meet
the target number of square meters in the spreadsheet model as well as whether the
solution could function in the 2D-model of the standard hospital department of 64
beds.

Hesitation to design hospitals with highly complex technological infrastructures,
which might or might not be applicable in 10 years’ time, reflects professional
experience with the irreversibility of major construction infrastructures that might
turn out to be false.

12.5 Final Remarks

The case demonstrates how decisions on logistic technologies are entangled with
the hospital design practice in closely coupled ways. There are times during
architectural design work where former alternative paths are excluded, since the
inertia of the installed base or foundation [30] is robust and persistent. This is the
time when all new architectural and digital strategic decisions have to be backwards-
compatible with former decisions, even though future experiences tell otherwise.
We might learn that drone technology is suitable for support of remote storage and
coordination in hospitals in 10 years, but the ceiling of the hospital does not take
extra space for flying objects into account; thus, the ceiling height will possibly be
experienced as a constraint in the future, but not in the present.

Assessing when architectural decisions have been made in due time can only
be fully established after the fact, and thus it is difficult to predict. Collaborative
decisions in architectural design work scrutinize the dependencies between sub-
parts in relation to the sequential decision-making organized across the whole design
project. Due-time decisions on, for example, storage design emerge as a bundle of
interrelationships tightly coupled within the design project [20], where any attempt
to modify a sub-part leads to much larger impact on the common designbreak
project.

In architecture, modifying the installed infrastructure for, for example, storeroom
design creates ripple effects in the larger hospital design requiring re-design of other
parts of the construction. We might say that the former decision upon alternatives in
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design no longer holds, since the fundamentally designed infrastructure has in fact
become normalized, without any competing future visions for the hospital. The irre-
versibility of due-time decisions in architecture work is therefore the impossibility
to return to competing visions, and thus is synonymous with normalization [Ibid p.
151]. Before this point of no return, the dependencies within the infrastructures for
work (e.g. storerooms) are to some extent malleable and reconfigurable.

This paper explores how due-time decisions shape the course of action in
collaborative work. Due time is not about rhythms [32], clock-time [4], or calendar
time [6]. Instead, due time is a quality measurement for fundamental decisions
shaping the future directions in complex work. Due time can thus been seen as
an adverb linked to critical decision-making and timeliness, where the quality of
the decision is done in accordance with the nature of dependencies in the work
activity taking into account the sequentiality of the collaborative setup, pushing
irreversibility embedded within major decisions.

Accordingly, the purpose of pushing fundamental decisions about technologies
in the design of hospitals—thus enacting due-time decision-making—is an essential
principle in architectural work of not reducing design space prematurely. Reducing
design space prematurely would jeopardize and seriously damage the opportunities
for using the most recent and robust logistic technologies, since the time between
architectural design and the erection of the hospital is approximately 10 years.

In due time is a notion evoked by practice. This paper expands the research
domain on time in CSCW research by not focusing on temporal coordination
and rhythms in work [4, 5, 31, 32] and instead by offering a way to think about
the quality of timely decisions. Due-time decisions are important in cooperative
work when the material matter of the work activity switches from reversible to
irreversible. By unpacking how practitioners involved in hospital design enact what
they refer to as “due time”, we are not claiming that we can easily determine
which is “the right path” or “the wrong path”. Instead, we argue that “the practices
by which due-time decisions are made” is an area for technology design, where
decision-making is supported by representations of diverse sets of sequentiality,
interdependence, and irreversibility in complex architectural constructions.
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Chapter 13
Coordinating, Contributing, Contesting,
Representing: HCI Specialists Surviving
Distributed Design

Netta Iivari

Abstract This paper examines distributed design that involved educational science,
information and communication technology (ICT) and human–computer interaction
(HCI) specialists collaboratively designing a learning application. The design
process is characterized by coordinating, contributing, contesting and representing.
The HCI specialists “represented the user”, but users remained silent during the
design process. The design work was dominated by ‘coordinating’ activity, but also
‘proposing’ and ‘evaluating’ activities were prominent. The educational science
specialists were the most active ones in the design discussions, heavily involved in
‘proposing’ and ‘coordinating’ activities. The HCI specialists were involved in those
as well, but distinctly contributed through ‘evaluating’ activity. Interestingly, also
‘challenging’ and ‘ignoring’ activities characterized the distributed design process
among the educational science specialists and HCI specialists: design emerged
as a political, conflictual process. The very limited ICT support for distributed
design became also accentuated. This study opens up interesting avenues for future
research in this respect.

13.1 Introduction

Information and communication technology (ICT) design is a collaborative pro-
cess involving multiple stakeholders and a variety of interests [6]. Traditionally,
such stakeholders were users and their organizations and developers and their
organizations. More recently, however, the situation has changed and the num-
ber and variety of stakeholders increased. ICT design is nowadays often taking
place in global setting, where people around the world are to collaborate. These
people may be representing various nationalities, organizations, disciplines and
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professions and their collaboration is highly reliant on different kinds of computer
support. Such kind of distributed ICT design has also become discussed within
the research literature during recent years. The disciplines of Information Systems
(IS) (see e.g. [18,26,31,38]), Computer-Supported Cooperative Work (CSCW)
(see e.g. [1,12,28,37]), Human Computer Interaction (HCI) (see e.g. [2,4]) and
Software Engineering (SE) (see e.g. [8,16]) have all considered the implications
and challenges of distributed development. These studies have also revealed that
collaboration in distributed design setting may be very challenging. Overall, these
studies indicate that ‘Making Together’ may not be an unproblematic endeavor in
today’s global setting.

This study examines collaborative ICT design taking place in a distributed
setting. The study concentrates specifically on the work of Human Computer
Interaction (HCI) specialists in such a setting. HCI specialists are people expected to
‘know the user’ and ‘to represent the user’ in ICT design (e.g. [10,15,20]). There is a
long-lasting research interest in the work of HCI specialists and during 2000s there
has even been an increase in interest (e.g. [7,15,19–21,27]). However, even though
the importance of HCI specialists in ICT design has been extensively discussed,
there are still pertinent problems relating to their work in practice. One of those has
been that HCI specialists may not have any power of decision or actual impact on
the solution under development (e.g. [5,19,20,27]). HCI specialists, if not totally
ignored, may be only in informative or consultative roles, i.e. only permitted to
provide information or to comment on predefined design solutions, without any
power of decision or ability to directly impact the design solution, albeit it has
been argued that they should be allowed a participative role, i.e. to actively take
part in the design process and have decision-making power as regards the design
solution [9,20]. In distributed setting, one could assume that HCI work is not without
problems: such setting unlikely has alleviated the problems mentioned above, and
the HCI literature has not offered any guidance on how HCI specialists are to survive
such a computer-mediated setting. The distributed nature may have made it even
more difficult for HCI specialists to have a say and influence on the solution. So far,
there is very limited research addressing HCI specialists’ work in distributed setting
(see [4,22,41]). This paper aims to fill in this gap.

Hence, this paper empirically examines the work of HCI specialists, ‘represent-
ing the user’, in a distributed multiparty project developing a learning application,
the project partners coming from four countries and eight organizations, ranging
from research institutions to ICT companies, having expertise in ICT, HCI or
educational sciences. This paper asks: “How can one characterize distributed
collaborative design?” and “How can one characterize HCI specialists’ contribution
in such a design?” The paper contributes by making sense of collaborative design in
distributed setting, specifically inquiring how HCI work survives such a setting.

The paper is structured as follows. The next section reviews related research.
The third section discusses the research setting, method and procedure. The fourth
section outlines the results of the empirical study, and the fifth section summarizes
them and discusses their implications for research and practice.
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13.2 Related Research

Table 13.1 summarizes the findings of the various literature sources reviewed. The
findings are discussed afterwards.

Concerning the participants in ICT design, in IS and HCI research a lot
of attention has been devoted to user participation, as users represent different
disciplinary and professional background to designers and are thus seen as important
participants in design teams (e.g. [6,14,32]). In addition to users and designers, the
literature has brought up the importance of different kinds of intermediaries who
are to support and enable user participation (see e.g. [23]): e.g. HCI specialists [20],
ethnographers [24] or IS change agents [32] have been recommended to do the
job. On the other hand, nowadays it has been recognized that the design process
tends to involve even a larger number of stakeholders that may represent multiple
nationalities, organizations, areas of expertise and disciplines [8,17,30,35,39,41]. In
these types of design teams, communicating, collaborating, and arriving at shared
understandings may be very challenging [28–31]. Studies [30] have argued that such
kind of design work involves political negotiations and shaping and influencing each
other’s, and conceptualized such design work to consists not only of ‘adding on’
activities, but also of ‘challenging’ and ‘ignoring’ activities.

The nature and the challenges of distributed development have been extensively
discussed in the research literature during the 2000s. The development might be dis-
tributed physically, organizationally, temporally or among stakeholders: participants
may be in different physical locations around the world, they may represent different
organizations and the development may be distributed among diverse expert groups
[16]. Especially physical distribution is argued to hamper the development work

Table 13.1 Characterizing distributed, participatory and collaborative design

Design

Participatory Decades old topic. Need for users and designers to collaborate, while also
intermediaries (e.g. HCI specialists) useful for catering for users’ interests

Collaborative More recent topic. People representing various disciplines, professions,
nationalities, or organizations need to collaborate. This involves political
negotiations, formation of power relations and shaping and influencing each
other; i.e. ‘adding on’ but also ‘challenging’ and ‘ignoring’ others’ activities

Distributed and
participatory

Recent topic. In distributed design setting, users and designers need to
collaborate and various kinds of technologies, practices and intermediaries
have been recommended for catering for users’ interests. Lack of research
on HCI specialists as intermediaries in distributed participatory design

Distributed and
collaborative

Recent topic. Nowadays people representing various disciplines,
professions, nationalities or organizations need to collaborate and in
distributed design setting, computer support is needed. Collaboration may
take place in discussion, implementation and documentation spaces,
consisting of proposing, evaluating, clarifying, coordinating, synthesizing,
and deciding activities. Lack of research on HCI specialists as
intermediaries in distributed collaborative design
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[8,16]. The main problems associated with distributed development relate to
communication, coordination and control [8]. Distributed development is heavily
reliant on the use of electronic tools for communication and coordination, such
as version control and bug tracking systems, email, videoconferencing, chat,
discussion forums, and shared data repositories [1–3,12,28,31,37].

The importance of supporting user participation in distributed design setting has
received attention during recent years. These studies outline solutions for inviting
users into the design process in a situation in which users and designers are not co-
located. In some studies mailing lists are extensively used to enable collaboration
[2,3], in others inter-contextual user workshops and inter-contextual commented
case studies have been experimented with [35]. Also mediated user feedback
through email and bug trackers, and user support through documentation and email
are recommended as solutions [17] as well as usability design by blogs [34] and
remote user data gathering tools to be used by users [33]. Meta-design and complex
socio-technical environments have also been recommended for enabling user
participation [13,41] and for fostering cultures of participation more generally [13].

Studies have also identified a variety of intermediaries that are needed to support
or enable distributed participatory design. Those are called local implementers [39],
active users speaking on behalf of other users [17], communities of interest formed
by representatives of different user groups [35], or developer-users taking part
in both user and developer communities, mediating between them [3]. However,
noteworthy is that there is very limited research addressing the work of the HCI
specialists in distributed design setting (i.e. [4,22,41]), while HCI specialists’ work
has otherwise been under empirical scrutiny for decades. One could assume that
studies on HCI specialists work are still needed, as there remain numerous problems
as regards it in practice. One of the still relevant problems is the HCI specialists’ lack
of authority to impact design solutions (e.g. [5,7,15,19,20,27]). One could assume
that distributed design setting has not in itself removed this problems.

Collaborative design work has also been studied in distributed setting. These
studies have examined situations, e.g., in which there has been marketing, strat-
egy, and graphic design specialists in addition to technical experts and business
stakeholders involved, the participants also coming from different organizations
[31] or there has been computer scientists and meteorologists representing different
institutions involved in various kinds of research and development activities [28].
These studies have discussed the importance of computer support for design work.
The design activity can be either synchronous or asynchronous, different tools
aiding in them. In a study on distributed engineering design, in synchronous mode
whiteboard and shared CAD applications were used, while asynchronous design,
in addition to CAD applications, relied on email and common data repositories
[12]. In distributed design setting communicating and document sharing have been
found as challenging [28]. Studies have also revealed a multitude of different tools
in use (e.g. bug tracking and version control systems, email lists, instant messaging,
data repositories) and researchers have argued that the most appropriate computer
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support for distributed collaborative design may be “a heterogeneous ‘assembly’ of
variably coupled systems” that help “keep the work flowing in an orderly fashion”
[2: 477].

Studies on collaborative, distributed design in open source software development
projects have argued that design takes place in three different online spaces, i.e.
discussion, implementation and documentation spaces, within which associated
activities are accomplished and artefacts produced and modified [2,37]. The discus-
sion space is composed of mailing lists and discussion forums, the documentation
space consists of the project related documentation and the implementation space
contains the code of the project, usually accessible through a concurrent versioning
system. Design activity is found predominantly to take place in the discussion
space [2,37] and to contain activities relating to solving design problems and group
management. Design activities have here been further categorized as proposing,
evaluating, clarifying, coordinating, synthesizing and deciding activities [2].

13.3 Research Setting and Approach

This study is an interpretive case study on the work practices of the HCI specialists
in distributed ICT design with a number of disciplines and areas of expertise
involved. In interpretive research, the analyst assumes “that our knowledge of reality
is gained only through social constructions such a language, consciousness, shared
meanings, documents, tools, and other artifacts” and focuses on human sense
making and on understanding meanings people assign to phenomena [25: 69]. In
this case, the author acted as an “involved researcher”, having a direct personal stake
in the outcomes and interpretations, at the same time being able to get a direct sense
of the field from the inside [40]. Hence, she was one participant in the examined
project, representing the HCI specialists. The project participants include around
ten people having strong background and skills in educational sciences, HCI or ICT
development as well as numerous more inexperienced participants building their
competence in these areas. The application under development is a mobile learning
application with basic and advanced versions serving a variety of learners, to be used
both in educational settings with teachers and at home by the learners themselves.

The research material has been collaboratively produced by the project partici-
pants during 1.5 years, and it contains some preparatory work before the start of the
project, as well as 1 year and 1 month of actual project work. The material consists
of documents produced during the timeframe: official project documents (project
plan, agreements, etc.), project deliverables (requirements specification and design
deliverables), different kinds of memos and unofficial documentation (e.g., sketches,
scenarios, and drawings) and email correspondence among the project participants.

The data analysis was a highly inductive process; nonetheless, using the existing
research as a sensitizing device (cf. [25]). The steps and influential analytical lenses
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will be presented next. Overall, the data analysis was focused on distributed design
and the variety of spaces (discussion, documentation, and implementation [2,37],
within which it took place. The data revealed in this case that distributed design
mainly took place in the discussion space (email, voice chat, and videoconfer-
encing), but utilized the documentation space (a shared data repository) as well.
The data characterizing distributed design was examined in more detail. It was
first categorized into different foci of design (inspired by [9,11]1): whether the
focus of work was on early conceptual design (figuring out what is valuable for
users), behavioral design (figuring out how the system behaves) or interface design
(figuring out what it looks like). Clearly, all these foci were evident in the design
process. Then, the analysis turned to the participants in distributed design: whose
voices were present, who was heard and had a say [20,21]? The data showed that
the most prominent voices were those of the educational science specialists, ICT
developers and HCI specialists, with clear differences among them. Thereafter,
distributed design that took place within the discussion and documentation space
and among these experts was characterized through the activities identified as
characterizing distributed and collaborative design [2,20,21,30,37]. The selection
of the activities was guided by the research data – i.e., those that fitted the data
were utilized. The activities of synthesizing and deciding [2] were not used, as those
totally overlapped with proposing and adding on activities. Each document included
in the analysis was classified to represent one or several of the activities. Thereafter,
design within each focus was characterized from the perspective of the actors and
activities involved. This phase also involved crafting the storyline describing how
the ‘Making Together’ was accomplished in this case, focusing on the foci of design,
activities involved, tools used and roles adopted. After the initial data analysis, the
technique of member checking was utilized: a case study write-up was delivered to
the participants for comments, and corrections were made based on their feedback.
Next the empirical findings are described.

13.4 Characterizing Distributed Design

13.4.1 Conceptual Design: Proposing, Evaluating
and Adding on

Conceptual design began when the project was initiated. This phase was dominated
by the proposing activity and the educational science specialists were in a very
significant position during this phase: they settled the (educational) requirements
for the application, i.e. what users were to be able to do with the application
with associated educational goals. They communicated their ideas to other partners

1This categorization of design foci is from a very practical textbook on interaction design, while it
provided a highly useful tool for making sense of the design work in this particular case.
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through email, including sending a multitude of documents as attachments. The
work continued by the educational science specialists drawing scenarios of the
future use, concretizing their ideas and requirements. Those were also delivered to
other parties for comments through email and stored in the shared data repository.
In addition to imposing the requirements, the educational science specialists also
collaboratively negotiated them through email.

The work continued with the production of more formal project deliverables.
Multiple partners representing educational sciences contributed to the content of
the ‘Educational Requirements’ deliverable that contained data on educational
technology solutions, content of the application, context of use, and learning.
Interesting from the viewpoint of conceptual design are the descriptions related
to the theoretical background of the application and its requirements, and the
application’s main user groups and their characteristics, and the main purposes
of the application and its major components. The educational science specialists
collaboratively produced the documents as well as on commented on each other’s
work.

The HCI specialists contributed to conceptual design especially through their
empirical work with users. They started user studies relatively early and asked
for other parties’ wishes before starting those. The educational science specialists
wished for comments for their scenarios and other ideas, and those were collected.
In addition, additional feedback provided by users was delivered, as well as users’
ideas and designs for the application. Hence, through their user studies, the HCI
specialists offered feedback to the other parties’ design ideas but also proposed new
ones based on their user data. The empirical work with users included user testing,
paper prototyping, interviews, observation, and participatory design sessions. Email
was the main medium for distributing the results; some documents also were stored
in the data repository. The results of the inquiries were debated through email
thorough the analyzed time period and also used as arguments for certain design
decisions later. A formal ‘Usability Requirements’ deliverable was created and
iterated among the HCI specialists. It included general HCI literature and guidelines,
and the results of all the design and evaluation studies carried out with users, offering
feedback to the educational science specialists’ ideas and suggesting new ones
derived from users.

The developers also began to contribute relatively early by proposing techno-
logical possibilities and by pointing out technological restrictions to other partners.
They communicated their ideas and feedback through email.

Figure 13.1 characterizes distributed design with conceptual design focus. It
shows, according to the stakeholder group and activity, the number of documents
that could be associated with conceptual design focus. Overall, the most common
activity during conceptual design was proposing new ideas; this applies to all
project participants. Evaluation also was carried out, particularly by the HCI
specialists through their empirical inquiries and the feedback they delivered. In
addition, the activity of ‘adding on’ became important during this phase, even
though the participants initially presented their ideas independently of each other’s.
The evaluations carried out by the HCI specialists also contributed to the ‘adding
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Fig. 13.1 Characterizing distributed design with conceptual design focus

on’ activity. Through this process, users also entered into the design discussions,
but the HCI specialists acted as intermediaries between the users and the project
partners. Therefore, the users did not take part as actual participants in the design
discussions, but instead they were represented by the HCI specialists. The users’
voice was brought to the design arena in the textual descriptions produced by
the HCI specialists; however, they did not include very lively descriptions, but
summaries made by these specialists.

13.4.2 Behavioral Design: Coordinating, Challenging
and Ignoring

Behavioral design was the most intense activity in the project and took the longest
time to undertake. The educational science specialists were again a significant
participant group, but now the HCI specialists also adopted a more active role.
Influential from the perspective of behavioral design is, to begin with, the Edu-
cational Requirements document created by the educational science specialists. The
document outlined how the user is assumed to use the application and how it should
behave, including portrayals of the main screens of the application, possible user
actions in each screen, and system responses. This deliverable was followed by
the Educational Design deliverable, which outlined the design of the application
from the viewpoint of user interface and user interaction. These were presented
both as pictures of the main screens and as text, the design aiming to enable and
support the realization of the educational goals outlined earlier. The educational
science specialists again collaboratively produced and refined the documentation
and communicated through email and sending and storing their documentation in
the shared data repository.
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Another important participant group in behavioral design was the HCI spe-
cialists. Nevertheless, their collaboration with the educational science specialists
was not as easy as within conceptual design, within which the HCI specialists
mainly provided feedback to the educational science specialists’ ideas. As regards
behavioral design the HCI specialists more actively started proposing designs
themselves. Actually, here it became apparent that it was unclear how the design
responsibility was actually shared between the educational science specialists and
HCI specialists: the educational science specialists were expected to produce
Educational Requirements and Educational Design deliverables, while the HCI
specialists were also expected to create Usability Requirements and Usability
Design deliverables.

Here, the activities of ‘challenging’ and ‘ignoring’ started to feature in the design
discussions. During the requirements specification, the HCI specialists already
criticized that the educational science specialists were creating design instead of
specifying requirements. The same criticism arose when the partners collaboratively
produced a Software Requirements deliverable, for which the educational science
specialists wrote the major parts. The deliverable was criticized by a HCI specialist
as encompassing too much design, instead of pure requirements. Moreover, the
educational science specialists were later accused of designing things that already
had been designed by the HCI specialists. The HCI specialists had based their
work on the educational science specialists’ scenarios and evaluated and refined
those together with users, based on which they had produced their Usability Design
document. The educational science specialists, however, had later on improved
their scenarios and thus the HCI specialists had evaluated not the most up-to-
date ones. The educational science specialists had then based their designs on the
refined scenarios which ignored some of the results of the HCI specialists’ work.
While producing their documents, the HCI specialists or the educational science
specialists did not study the other party’s documentation. Instead, both parties,
when distributing their documents, brought up that there could be some overlap
between their and the other party’s documents that they asked others to check. Thus,
the project ended up in having conflicting designs for the application. Those were
extensively discussed, negotiated, and even challenged through email. The HCI
specialists emphasized their empirical user data when convincing the other project
participants of the suitability of their designs, whereas the educational science
specialists highlighted the defined project goals and their expertise to define the
content and the educational and pedagogical design of the application – central in
the project to begin with.

The developers, on the other hand, created more technical deliverables. Relevant
from the viewpoint of behavioral design are textual descriptions of how the user will
use the application as well as user characteristics descriptions, product descriptions,
needed functions, and numerous kinds of use case descriptions. The developers
distributed the results of their work in the form of documents sent through email
and stored in the data repository. Later on, the developers also created functional
prototypes of the application, accompanied by videos demonstrating the realized
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functionality or features for other partners. Links to the prototypes were sent through
email and project partners were invited to offer comments.

Significant observation is that the coordinating activity dominated the design
with behavioral design focus. Intense collaboration among the project partners was
expected to occur especially during the production of the Software Requirements
deliverable as well as during the production of the design documents, to which
nearly all partners were expected to contribute. One of the research institutions
with expertise on educational sciences was expected to lead design work as well
as the creation of the Software Requirements deliverable, and hence the educational
science specialists were heavily involved in the coordinating activity, but actually for
all the participant groups, the coordinating activity was the most common activity
within behavioral design. Moreover, collaboration was very difficult to achieve in
this case: activating partners to define the software requirements or to produce
the design documents was difficult, and the end result was not satisfactory in the
case of software requirements that had to be iterated numerous times to become
satisfactory. As mentioned, the educational science specialists defined the software
requirements, following some documents produced by the HCI specialists and
their own Educational Requirements document. After delivering the document, a
HCI specialist brought up that the end result was not acceptable: there was too
much design and many unclear issues and controversies. The project participants
exchanged quite a few emails discussing the problem. A HCI specialist offered to
go through the deliverable and to develop it further. The refined document was again
commented by the educational science specialists, developers and HCI specialists.

Figure 13.2 characterizes distributed design with behavioral design focus. Alto-
gether, the educational science specialists were very active also in behavioral
design, but the role of the HCI specialists was more prominent now. The activity
of proposing ideas or designs was again important as well as the activity of

Fig. 13.2 Characterizing distributed design with behavioral design focus
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evaluating, but this time the activity of coordinating clearly dominated. This
is because within behavioral design numerous groups of people or individuals
distributed to different locations had to collaboratively create deliverables. As
mentioned, this was challenging in the project. The ‘adding on’ activity was also
again evident while creating and refining the deliverables, but interestingly, the
activities of ‘challenging’ and ‘ignoring’ also emerged within behavioral design.
The ‘challenging’ activity emerged in connection with the HCI specialists criticizing
the “too designy stuff” created by the educational science specialists, in connection
with overlapping design work carried out by the educational science specialists
and the HCI specialists, while both supporting their own designs and criticizing
the designs of the other party, as well as in connection with the different parties
criticizing the Software Requirements documentation and its production process.
Furthermore, the ‘ignoring’ activity could be observed related to the educational
science specialists and HCI specialists both producing their own design documents
without examining those of the other party. The ignoring activity was identified
through the participants criticizing that other parties had ignored their work. The
users again entered the design discussions only as representations created by the
HCI specialists.

13.4.3 Interface Design: Coordinating, Challenging
and Ignoring

Interface design started around the same time as behavioral design. Here, however,
the HCI specialists were the most active group, while the educational science
specialists remained also active. The requirements and design documentation
produced by the HCI specialists included quite detailed interface issues. As for the
users’ contribution, the HCI specialists – after their empirical work with users –
had carefully identified users’ ideas and designs that could be utilized in the actual
application user interface design. They had incorporated those into their usability
design. As for the educational science specialists, interface design can be connected
with the Educational Requirements deliverable, which included the description of
the main screens of the application, possible user actions in each screen, and system
responses. More detailed descriptions were presented in the Educational Design
deliverable that included user interaction and user interface descriptions.

The same coordination challenges characterize interface design than behavioral
design. Moreover, challenging and ignoring activities can again be connected with
the Software Requirements and Educational Requirements documents that were
criticized by the HCI specialists as encompassing too much design, including user
interface design. Another problem was related to the HCI specialists’ Usability
Design deliverable that mismatched with the educational science specialists’ edu-
cational design. The developers remained relatively silent as regards this design
phase.
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Fig. 13.3 Characterizing distributed design with interface design focus

Figure 13.3 characterizes distributed design with interface design focus. All in
all, the HCI specialists were now the most active group, while the role of the
educational science specialists was also significant. The developers were in a less
visible role. Again, the activity of coordinating dominated the discussion space,
due to the problems related to the Software Requirements deliverable as well as
due to negotiating the application design with the educational science specialists.
Proposing and evaluating activities were also evident within interface design, with
both relating to the ‘adding on’ activity. Connected with this, the users’ voices were
again brought to the arena by the HCI specialists, who presented users’ ideas and
feedback. The activity of ‘challenging’ was even more evident in interface design
than in behavioral design, connected again with the design dispute between the
educational science specialists and the HCI specialists as well as with the difficulty
of producing the software requirements in a satisfactory format – interface related
issues were quite dominant in these design discussions. In addition, the ‘ignoring’
activity could again be observed as regards collaboration between the educational
science specialists and the HCI specialists, both parties criticizing that their input
had been ignored.

13.5 Concluding Discussion

The paper examined distributed design with a specific interest in HCI specialists’
work and their ability to contribute. The examined project involved distributed
educational science, ICT and HCI specialists collaboratively designing a learning
application within the project’s discussion and documentation spaces. Next, the
empirical results are summarized and their implications are discussed.
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13.5.1 Summary of the Results

The empirical analysis implies that distributed design can be characterized by coor-
dinating, contributing, contesting and representing. HCI specialists’ work involved
representing the user in the development. Otherwise, the design was dominated by
coordinating activity, albeit also proposing, adding on and evaluating activities were
prominent. Interestingly, also the activities of challenging and ignoring could be
identified from the design discussions. The educational science specialists were the
most active ones in the design discussions, heavily involved in proposing, adding on
and coordinating activities, dominating especially the last one. The HCI specialists
were involved in all these activities as well, but they were the most active ones as
regards the evaluating and adding on activities. The developers contributed through
proposing, adding on and coordinating activities, but they were the most silent
participant group in all these design activities, if not counting the users. The HCI
specialists and educational science specialists were the most dominant ones also as
regards the challenging and ignoring activities, the educational science specialists
being most actively involved in the former while the HCI specialists in the latter.

Considering the different design foci, conceptual design was dominated by
the educational science specialists and the proposing and adding on activities.
Behavioral design included the most active and intense discussions in this case.
It was dominated by the educational science specialists and the coordinating
activity, but interestingly, the HCI specialists took here more active role and the
challenging and ignoring activities emerged, too. Interface design, finally, involved
the most intense disagreements between the educational science specialists and the
HCI specialists, who had by now acquired the most active position in the design
discussions.

All this indicates that the HCI specialists did succeed in adopting the participative
role in the development, in addition to those of consultative and informative (cf.
[20,21]). Furthermore, the challenging and ignoring activities reveal that in this case
distributed design was also a political, conflictual process with numerous agendas
to be attended to and interests to be served. These findings have implications for
research as well as for design practice.

13.5.2 Implications

The study provided a characterization of distributed design in practice involving
a number of experts. Interestingly, these findings are in part in conflict with
the existing findings on distributed design [2]: earlier, evaluating and clarifying
activities have been found as the most common ones, while here the coordinating
activity clearly occupied that position followed by adding on and proposing
activities. In face-to-face design meetings, on the other hand, it has been found
that coordinating has taken around 20 % of time, while the rest of the time
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has been spent on developing and evaluating design, which, on the other hand,
can be considered as including a lot of coordination, too [36]. In this case one
explanation for the dominance of coordinating activity is of course that this was
a distributed development endeavor; however, studies in OSS communities that
predominantly are distributed in nature show that coordinating activity does not
necessarily dominate distributed design discussions [2]. Here, one might speculate
that the community aspect may in part explain the difference: in this case specialists
from numerous countries and organizations were expected to collaborate without
shared history and experiences, probably lacking common ground, the importance
of which has been emphasized a lot in design work, [2,36]. An overall implication of
the finding of the dominance of coordinating activity in distributed design is that in
this kind of projects, it may be wise to allow plenty of resources for the coordinating
activity. Better tool support for such could be considered. Here, the tools used were
mundane if not even dated (i.e. mainly email and a shared data repository). No
more advanced tools were even considered in the case, while definitely tools for
coordination would have been available. It is interesting to find out that distributed
projects are still trying to manage only with such mundane tools. This is a topic that
could be inquired in more depth in the future to understand why this is the case.

This analysis looked at distributed design among experienced HCI, ICT and
educational science specialists, and the design process still ended up being chaotic,
scrappy, ambiguous, and quarrelsome at times. A prominent finding was that
challenging and ignoring activities clearly featured in the design work. In this
study the educational science specialists and HCI specialists explicitly disagreed and
criticized others’ designs and blamed the other party of ignoring own work. Those
findings truly reveal that design was a political process that involved rivalry and
multiple agendas and interests among the design participants (cf. [6,30]). Arriving
at shared understandings among the various experts was of importance, but difficult
to achieve (cf. e.g. [29,31]). While there is a lack of studies on the work of HCI
specialists in distributed settings, studies on HCI work in co-located settings (e.g.
[5,7,15,19,20,27]) and studies on collaborative design work in distributed setting
imply that there indeed may be many challenges [8,17,18,26,30,35,38,39], and this
study corroborates this.

As regards the existing research on HCI specialists’ work practices, this study
provides findings that are in line with the current understanding: the HCI specialists’
lack of authority was evident also in this study (cf. [5,7,15,19,20,27]). The HCI
literature suggests that HCI specialists should be allowed to act as the ultimate
owners of product quality and be in participative role that gives them power of
decision regarding the design solution (e.g. [9,11,15,20]). In this case, however, the
HCI specialists had to collaborate with ICT and educational science specialists and
this collaboration was not always easy to accomplish. On the other hand, the HCI
specialists gained more prominence within the behavioral and interface design and
actively started to contribute through proposing activity. In addition, in the overall
design process they were the most active ones regarding the evaluation activity
and significant participant group as regards the adding on activity. Hence, one can
conclude that HCI specialists definitely succeeded to contribute during the design
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process, which has not always been the case in ICT development (e.g. [5,19,20,27]).
They were in the beginning placed into relatively traditional consultative and
informative roles [20,21], but later they started more actively creating design, too.

As regards ICT support for distributed design work, in this case the design work
relied extensively on email and a shared data repository (in line with [12,28]). Email
was by far the most significant tool. The project, however, might have benefitted
from the adoption of communication tools widely in use in distributed open source
software development projects, such as mailing lists and discussion forums (e.g.
[2,37]). Even though there were lively discussions going on through email also
in this case, those discussions could have been planned and initiated earlier and
carried out and managed more systematically. Mailing lists or discussion forums
would have preserved the communication without individual effort, and discussion
forums would have helped to organize the discussions better. Both tools also would
have ensured that all relevant parties receive the needed information, as in this
case some relevant people might have been left out of discussions as no mailing
lists were in use. Overall, one can argue that these kinds of tools could have been
useful, although, by themselves, they probably would not have solved the difficulties
encountered. The use of these kinds of tools to alleviate the problems encountered in
this project should be explored further to be able to make conclusions on the matter.

The distributed, computer-mediated nature might have contributed to the exclu-
sion of users from the design discussions. This study indicates that users entered the
design discussions only as represented participants, not being present themselves.
Only intermediaries representing the users (in line with [2,3,17,35,39]) were used
in this project of all the suggested means for distributed participatory design, and
the users’ input was delivered only through emails, memos, and more formal deliv-
erables sent through email and stored in the shared data repository. Furthermore,
the information was presented as summarizing text that can be criticized as very
abstract, dry, and detached from the viewpoint of more advanced participatory
design methods and artifacts [23,24], providing very limited glimpses into the
life and culture of users. Nonetheless, one can still recommend HCI specialists’
participation in the design process, them acting as intermediaries representing the
users, even though their representation work was less than perfect. Without them,
probably nobody would have considered the perspective of the users and usage in
the design process. However, better support for the HCI specialists’ work in the
distributed design setting could be offered. One could consider, e.g. how to offer
more lively glimpses into the life and culture of users. Then again, a variety of tools
for communicating user data would have been available for the HCI specialists to
use, but they preferred not to utilize those. Interesting would be to inquire in the
future why this was the case.

There are several limitations in the study that need to be taken into account. The
results are based on only one case. More data should be gathered regarding this
case and more cases included. In particular, there is a need to examine different
kinds of distributed design cases to achieve comparable results and to deepen our
understanding of this relatively recent and challenging development setting that
very likely is to stay. On the other hand, this specific case could be examined in
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more detail. Other researchers could also attempt to identify or develop appropriate
technologies and methods for supporting distributed design work, even though this
study reminds us that very mundane technologies and tools are currently in use.
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Chapter 14
Facilitating Participation of Stakeholders
During Process Analysis and Design

Alexander Nolte and Thomas Herrmann

Abstract Collaboration of stakeholders to contribute to process analysis and design
is a common practice in organizations to achieve better results. However, while it has
been acknowledged that for stakeholders being able to directly influence design not
only makes for better results but also increases their motivation, stakeholders are
mostly limited to providing information and leave the design for process analysts
or consultants. Furthermore, stakeholders are only involved when process analysts
ask them to contribute. Consequently, stakeholders are cut off from many activities
that shape the resulting process analysis and design. To overcome this problem,
we propose a twofold approach: Firstly, we provide a socio-technical concept that
increases – in comparison to existing approaches –opportunities for stakeholders
to participate in process analysis and design. Secondly, we propose a mix of
methods to evaluate the quality of participatory modeling that allows for evaluating
stakeholders’ inclusion and support deriving suggestions for cyclic improvement of
the concept.

14.1 Introduction

The analysis and design1 of business processes is a complex task and requires
contribution from several perspectives. Therefore it is reasonable to involve several
roles into analyzing and designing processes using artefacts such as process models
as shared material [9, 16]. We mainly differentiate between two types of roles:

• Stakeholders: They are domain experts including managers and operative forces
who are familiar with a process (or the requirements for a new process). Domain

1“Design” in this context refers to newly designing a business process as well as re-designing an
existing one.
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experts know the context of the process that is to be analyzed and designed.
Stakeholders also include people who have a certain interest in a process and can
contribute additional insights to its analysis and design. Most stakeholders are
not familiar with modeling notations or methods and have to be considered as
lay modelers.

• Process analysts: They know how to gather information about a process, ways
of analyzing and visualizing it, proposing measures for improvement and design.
Process analysts can be considered expert modelers. They have a lot of general
knowledge about process design but are not familiar with concrete processes and
their context.

Both types of roles can overlap but generally there is a knowledge gap between
them, especially as process analysts oftentimes do not share the same background
with other participants (i.e. they are not part of the same company). Stakeholders are
generally not capable of analyzing processes and visualizing them using a modeling
notation on their own [28]. They can however contribute their individual domain
knowledge [20, 31], but they need support by process analysts to systematically
transform this knowledge into graphical processes diagrams based on modeling
notation.

To provide this support, process analysts have to gather the relevant information
and to be prepared to understand the context of a domain, For this purpose they
have a number of different approaches on their disposal such as document analysis,
interviews, observations or other ethnographical approaches and workshops (c.f.
Dumas et al. [9] for a detailed overview). There are however several problems that
are not addressed when only document analysis, interviews or observations take
place: Existing processes or the needs for designing new processes are not appropri-
ately understood without an intensive discourse between stakeholders and between
them and process analysts. This is especially critical when the process analysts’
conclusions about the process are not complemented by the stakeholders’ feedback.
Furthermore, if knowledge about the context of a process is not systematically taken
into account, it will be hard to bring the process into reality. The staff potentially
will not comply with the process or at least not be motivated to work in accordance
with it [11].

If the aforementioned methods of information elicitation are complemented with
discursive workshops, a suitable solution for the knowledge gap problem can be
achieved, as workshops allow for perspectives sharing between stakeholders and
promote a deeper understanding of the process. However, workshops alone do not
provide sufficient opportunities for the exchange of the stakeholders’ and process
analysts’ perspectives because of time constraints and aspects of group dynamics
(c.f. Sect. 14.2).

In order to overcome these limitations and subsequently increase the means
of stakeholders to participate in process analysis, we propose an approach that
intertwines workshops with phases of asynchronous collaboration where stakehold-
ers can access and work on process models. Since stakeholders usually are lay
modelers, we suggest that we will not allow for them to modify a model with
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respect to a modeling notations. We will rather apply an approach has previously
been employed in the domain of computer supported collaborative learning: Allow
for participants of courses to asynchronously collaborate on course material using
annotations [1, 5, 18, 26]. Applying an approach like this for process analysis and
design leads us to the following research question:

RQ 1: To what extent does the possibility of inspecting and annotating process
models between workshops increase the experienced influence of stakeholders
on process design?

In order for stakeholders to inspect models and create annotations, they at least
have to be capable to understand processes and process models on their own. There
is some evidence supporting the assumption that they are capable of understanding
models of processes they are familiar with [19, 30, 32]. While this seems probable
it remains unclear whether or not allowing stakeholder to use process models and
annotate them without support by process analysts actually affects participation.
This results in the following research question:

RQ 2: To what extend does the concept improve the influence of lay modelers on
the outcome of process modeling?

To answer these questions we developed a socio-technical concept that
intertwines workshops with phases of asynchronous collaboration using annotations
(Sect. 14.3). In order to come up with such a concept, we reviewed relevant
approaches from the fields of participatory design and collaborative work
(Sect. 14.2). To evaluate the subsequent concept we had to develop a novel approach
that combines an evaluation of participants perceptions with document analysis
methods, interviews and video analysis which will be presented in Sect. 14.4.
This mixed method evaluation allowed us to evaluate the socio-technical approach
described in Sect. 14.3 on a deeper level, thus providing better results (Sect. 14.4.2).
In Sect. 14.5, we will discuss findings of the study before concluding with a
summary of the results and suggestions for future research (Sect. 14.6).

14.2 Related Work: Collaborative Participation and Process
Analysis

In the context of software development it has been found that participation of future
users in the design of new systems results in better (i.e. more fitting) products [3] and
motivates people to adopt new systems [11]. Similar experiences have been reported
in workflow projects [17] especially when it comes to people taking part in process
design [13]. However, in order for stakeholders to become co-designers, process
analysts and stakeholders have to collaborate during process analysis and design
[23]. This means that process analysts not only have to gather information about
a process – as in traditional process modeling approaches [9]. Stakeholders in turn
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also have to learn about using process models since these models are usually the kind
of documentation that process analysts use for process analysis and design. Models
in this context can serve as a boundary object [34] which supports both sides –
stakeholders and process analysts – to collaborate in process analysis and design. In
more general terms it means that there is a knowledge gap between process analysts
and stakeholders that has to be closed. In order to intensify interaction about and on
process models between stakeholders and process analysts, a number of workshop
concept have emerged during which stakeholders are supported by facilitators and
process analysts to analyze and design processes using process models (e.g. STWT
[16] or COMA [32]).

The presented approach (c.f. Sect. 14.3) extends and improves a participatory
workshop concept which was developed to support collaborative process analysis –
the socio-technical walkthrough (STWT). The STWT is well grounded in the
context of Participatory Design (PD) (cf. [14, 15, 25]) and takes into account
the principles of PD as described in the MUST-Method [21] which are relevant
for process design. The MUST-Method is also the basis of recent publications
about guidelines and principles in the PD-context (e.g. [4]). However, the STWT
is focused on co-located meetings in workshops and does not take cultures of
participation [10] into account, which would allow for more participation of a
broader audience by employing the principles of Web2.0 technologies. Furthermore,
the collaboration mode of workshops leads to the problem of production blocking
[8]. Production blocking occurs when participants have to listen while others
speak and therefore are hindered to develop their own flow of ideas or might
forget parts of them while waiting for their turn. Another problem in small
groups interaction is evaluation apprehension [8]: The fear of negative evaluations
from other participants might prevent people from sharing negative experiences
or unconventional ideas. Additionally, workshops are not a lightweight format of
collecting information. Workshops cannot be organized spontaneously (especially
when information refinement is necessary) but have to be scheduled in advance,
participants have to be selected, topics to be announced etc. In order to address
these problems, we have developed a socio-technical approach that allows for
intertwining phases of synchronous and asynchronous collaboration (c.f. Sect. 14.3).
It is essential for such an approach to ensure that decisions are taken collaboratively
in order to ensure participation thus arriving at the co-creation level [24].

14.3 WASCoMo: An Approach for Facilitating
the Participation of Stakeholders in Process Analysis
and Design

The aim of WASCoMo (Webbased Annotation System for Collaborative Modeling)
is to offer the possibility of bridging phases of synchronous collaboration by
intertwining them with an asynchronous mode. The process models serve as shared
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Fig. 14.1 Phases of the WASCoMo approach

material during synchronous as well as asynchronous phases. WASCoMo is divided
into the following three phases (c.f. Fig. 14.1):

• An initial modeling phase during which a first draft of a process model is
jointly developed or discussed with stakeholders and process analysts. This
usually happens within a facilitated workshop where stakeholders are supported
by process analysts to visualize a process within a process model. During this
workshop it is also possible to start with a model that was developed based on
e.g. interviews conducted in advance. After the workshop, the resulting process
model has to be graphically restructured to increase its comprehensibility, espe-
cially for stakeholders. It is also necessary to decide on guiding questions in order
for annotations to focus on certain aspects, such as requirements for software-
based support or organizational process improvements. Furthermore, we have
to provide means of access control and we also have to enable participants to
contribute anonymously in order to prevent evaluation apprehension [8] (c.f.
Sect. 14.2).

• An annotation phase during which stakeholders may access the respective
process model via a web interface (c.f. Fig. 14.2). This interface allows the
participants to create annotations on elements by simply clicking on a green
plus sign that appears once an element is selected. Afterwards, they can type the
intended text into an input field (c.f. Fig. 14.2 top right) and submit it. Participants
may also comment on existing annotations by selecting the respective annotation
and clicking on the green plus sign that appears next to it. This allows for
participants to discuss about e.g. suggestions that others made (c.f. Fig. 14.2
bottom). The color of the annotations alternates for better visibility and – given
the annotation was not marked as anonymous – the login name of the person that
created an annotation is added next to it in order for others to know to whom
they are replying. Before the next phase the facilitator of the next workshop has
to look through the annotations as a means to prepare it.

• A model refinement phase during which annotations are discussed and the
result of those discussions are integrated into the process model. This will
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Fig. 14.2 Annotations on an element (green bubbles) with corresponding input dialog (top right)

usually happen during facilitated modeling workshops in which stakeholders
are supported by process analysts. During this phase stakeholders and process
analysts might jointly decide to add another annotation phase or to end the cycle
and process the model in a different way. However, if they decide to do another
annotation phase they will have to restructure the model again, in order to make
it easier to perceive and decide on guiding questions as well. The annotation
and refinement phases may be repeated iteratively until a state is reached
that both suffices the goal that was originally stated when process modeling
started and the needs of the participating stakeholders have been taken into
account.

We deliberately decided not to offer the possibility for modification on the level
of the modeling notation during the annotation phase but only allow participants to
add annotations since:

1. The required understanding of the notation and threshold to make modifications
is much higher than just starting with annotations.

2. Creating annotations can happen additively and is more communication oriented,
since domain experts can make proposals or criticize aspects of models without
providing a solution directly.

3. It has been observed in other contexts that annotations on shared material has a
positive effect on future workshops [7], initiates and focusses discussions [5] and
simulates reflection [1].
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4. Decisions about changes on models have to be agreed upon by all participants
(i.e. during workshops) thus ensuring participation throughout the whole course
of process analysis and design.

14.4 Analyzing Participation in Collaborative Modeling

In order to evaluate the WASCoMo concept with respect to the research questions
described in Sect. 14.1 we refer to an approach proposed by Mendling et al. [27]
which aims at assessing whether a participant can be considered a lay modeler
or not (c.f. RQ 2). With respect to RQ 1 we had to develop a concept that not
only covers process model quality but also collaboration quality and the impact
of annotations on both the process models as well as the collaboration itself. While
there are approaches available to measure the quality of models [2, 12, 22] as well as
the quality of collaborative modeling [33] none is entirely suitable for this context.

Approaches to measure model quality either focus on syntactic quality [12] or
on process analysts’ evaluations [22]. Syntactic quality is not focal in our setting as
we mainly aim at using models to systematically analyze and design processes (c.f.
Sect. 14.1). Evaluations by process analysts do assess whether WASCoMo increases
the quality and domain-related appropriateness of process models. We are rather
looking for measures of the impact of the opportunities to collaborate on models
not only in workshops but also in between them using annotations.

We identified the framework by Ssebuggwawo et al. [33] as a potential starting
point as they focus on the perception of the participants and differentiate collabora-
tion modeling success with respect to four categories: Quality of the end-product
(model), quality of the modeling procedure, quality of the usage of the modeling
language and ease of use of the medium. For the latter we backed the items
proposed by Ssebuggwawo et al. up with a usability evaluation using discount
usability heuristics proposed by Nielsen [29]. Furthermore, we left out the quality
of the modeling language aspect as we are mainly interested in the understandability
and domain-related appropriateness of process representations.

However, in order to evaluate the quality of WASCoMo with respect to the
research questions we did not want to solely rely on participants’ perceptions. We
rather developed a mixed-method approach [6] thus adding objective data to the
aforementioned categories if available. This data is mainly based on comparisons of
different versions of the process model while it went through the different phases
of WASCoMo (c.f. Fig. 14.1). We put special emphasis on how the models evolved
with respect to their content and we also evaluated the complexity of each version.
The reason for this is that WASCoMo especially aims at supporting lay modelers
thus requiring them to understand what the models represent. As Mendling et al.
[28] found model complexity being a major factor in process model comprehension,
we used the connectivity of a model [28] as a means of evaluating the complexity of
the models. Furthermore we also developed measures in order to evaluate the impact
of annotations on process models thus aiming at finding evidence with respect to
RQ 1:
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1. Number of modifications: Analyzing video footage of the workshops we
counted the number of modifications that were conducted based on each annota-
tion. Modifications were considered as adding elements or relations, modifying
(i.e. changing their label) or deleting them.

2. Granularity: We rated each annotation with respect to the area of a model it
referred to. These ratings reach from “single element or relation” via “part of a
model” and “whole model” to annotations that are related to the overall approach
that is taken when talking about the model.

3. Number of replies: As WASCoMo is meant to support collaboration on models
it seems adequate to also measure the impact of an annotation with respect to
collaboration. We expect annotations to have more impact on collaboration if
there are more replies.

4. Position: Due to the question whether lay users as well as modeling experts
are equally capable of contributing we also analyzed whether an annotation was
placed at the right position within the model.

Although this list is not complete with respect to the range of possible measures,
it yet provides a good overview of how annotations affected the model (1–3) and the
collaboration on it (4). We also developed a classification scheme for annotations
with respect to whether they aimed at the process depicted in the model, the way the
modeling notation was used, the way the model was used and whether or not they
were used for communication (i.e. being direct replies to other annotations).

We backed all the aforementioned measures up by conducting interviews with
selected participants covering aspects such as whether they found it reasonable to be
able to create annotations on process models during different workshops, whether
WASCoMo affected their sense of ownership and how they used the web interface in
order to get a more complete picture. Backing up the aforementioned measurement
by Mendling et al. [27] in order to assess whether or not a person can be considered
a lay modeler or not, we also asked them about their confidence in understanding
the model.

14.4.1 Study

In order to evaluate the quality of the WASCoMo concept and thereby answering the
research questions described in Sect. 14.1 we studied the concept in several cases.
Here we describe the typical procedure of such a study with respect to one case. We
deliberately chose a real life context for all studies as we perceived this to affect the
motivation of stakeholders to participate actively.

We started each study by conducting an initial workshop during which a first
draft of a model was developed (c.f. workshop 1 in Fig. 14.3). Afterwards the model
was distributed among the participants of the workshop. The participants then had
2 weeks to work on the models with respect to a guiding question that was agreed
upon during the previous workshop. In order to work on the model, the participants
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Fig. 14.3 Concept to analyze WASCoMo

used the web interface described before (c.f. Fig. 14.2 in Sect. 14.3) and created
annotations on the model (c.f. annotation phase in Fig. 14.3). After these 2 weeks
another workshop was conducted during which the annotations were included into
the model (c.f. workshop 2 in Fig. 14.3).

We applied the different instruments mentioned in the beginning of this section
on different occasions during the study (c.f. Fig. 14.3 for an overview). We
compared three different versions of each process model that emerged during the
study (c.f. Fig. 14.3 top). We also analyzed the annotations that were created on
the process model with respect to the aforementioned classification scheme as
well as to the impact they had by applying the quality measurements described at
the beginning of this section. Furthermore we applied the modified questionnaires
suggested by Ssebuggwawo et al. [33] after each workshop and compared the
respective results in order to find a trend in the respective scales. The first of those
questionnaires also contained the questions proposed by Mendling et al. [27] that
referred to modeling expertise. Following the final workshop, we also conducted
semi-structured interviews with selected participants.

14.4.2 Results

We conducted 10 workshops with 18 participant analyzing 5 processes (c.f.
Table 14.1 for more information). Participation ranged from two to seven partic-
ipants in the respective workshops. The models were annotated 95 times in total
which results in an average of 19 annotations per model and a maximum of 48
annotations for one model. The majority of the annotations (58) focused on the
process depicted in the model while 21 were used for communication, 14 focused
on the way the modeling notation was used and 2 focused on the way the model itself
was used during the course of the study. Among the participants were 14 people that
we consider lay modelers and four participants that were experienced in process
modeling. With 7 participants being inactive the remaining 11 participants created
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Table 14.1 Descriptive statistics about the study conducted. In what follows we will describe
some of the most relevant findings we derived from the analysis. We will focus on how the
participants perceived the approach as well as how it affected the resulting models thus leading
to answering the research questions stated in Sect. 14.1

Participants N D 18 (11 active)
14 lay modelers, 4 experienced modelers
8,6 annotations per participant (31 maximum)

Models N D 5 (3 versions per model)
19 annotations per model (48 maximum)

Annotations N D 95
58 focused on the process depicted
21 were used for communication
14 focused on the way the modeling notation was used
2 focused on the way the model was used

an average of roughly 8,6 annotations per participant and a maximum of 31 for one
participant. In the annotation phase, participation overall has thus been considerably
lower than expected which leads to proposing a number of potential improvements
for WASCoMo in Sect. 14.5.

14.4.2.1 Quality of the Annotations

Analyzing the annotations with respect to their quality we found that each annota-
tion on average led to about 1,8 modifications with all but 36 annotations leaving
a trace. While 36 annotations not leaving a trace might sound to be a lot one has to
note that 11 annotations remained unchanged in the models as they e.g. contained
examples for process steps. One example for such an annotation is a participant
stating: “Hint: Reports on malfunctions are only accepted via telephone in case
of an emergency.”2 Furthermore, it can be noted that models that received more
annotations also were changed to a larger extent during the following workshops
(c.f. a model with 48 annotations received 68 modifications while another model
with 5 annotations only received 1 modification). It can also be noted that most
annotations focused on a future to-be process (31) rather than on the appropriateness
of the current as-is process (27) leading to the assumption that the participants
were more concerned about altering the process rather than arriving at a complete
description of its current state.

We also found that with respect to granularity most annotations (60 out of 95)
focused on specific aspects of the process. One example for that is depicted in
Fig. 14.2: “Shouldn’t we put that into one note also?”.

2It should be noted that the statements by the participants were translated as the study was
conducted in Germany and the participant subsequently communicated in German.
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With respect to the number of replies we found 21 total replies to 74 annotations
which results in an average of 0,28 replies per annotation. While this again seems
to be not much, analyzing the interviews showed that communication not only hap-
pened on models but also in face-to-face situations between process stakeholders.
While this can be expected we found indications in interview statements such as “I
have talked with [participant] and [participant] about the model [ : : : ] I integrated
the result of our communication in the model afterwards”. This provides evidence
that models were used even during face-to-face communication thus leading us to
the assumption that the models were part of communication at work.

We also found different usage strategies with respect to:

• Time: Some participants stated that they deliberately chose not to use models at
work but rather in the evening (“I did not think about the models during work”)
while others used the models every time “something crossed my mind”.

• Frequency: Some participants only used the models once or twice while others
used it regularly (mostly between five and ten times).

• Collaboration: As stated before, some participants looked at the models together
and integrated the result of their communication afterwards while others commu-
nicated directly on the models as can be seen in Fig. 14.2.

14.4.2.2 Aspects of Model Quality

Looking at the complexity of the models after each workshop it can be noted that
it almost stayed identical as it increased from 1,4 to 1,43 on average per model.
One aspect of this is that modifications to models were mostly about details like
the ones depicted in Fig. 14.2 where the elements that represent artifacts just had to
be assigned to other process elements by e.g. moving them to a different position.
While working on details in general can be perceived to be positive it also led to
some people perceiving it as adding too much details to the model. This trend is
depicted in Fig. 14.4 which shows a downward trend from workshop 1 to workshop
2 (median down from 3 to 2).

Furthermore, we found a decrease in participants’ perceived understandability of
the model between workshop 1 and workshop 2 (after workshop 1 the scores were
between 3 and 5 while after workshop 2 they were between 2 and 5). However, not
a single annotation was placed at the wrong position in the model. This leads us to
the assumption that the participants realized the complexity of the process models
when working on them alone during the asynchronous phase subsequently leading
them to question their ability to understand them. Nonetheless, we did not find any
supporting evidence that underpins the assumption that the ability of the participants
to understand the models was negatively influenced by the WASCoMo concept.
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Fig. 14.4 Development of
perceived quality from
workshop 1 to workshop 2

14.4.2.3 Aspects of Perceived Quality of the Approach

Annotations were mainly used to remember to mention certain aspects during
workshops, as the following statement indicates: “you do not forget what you
wanted to say”, “ : : : would have been gone if not for the comments”. Furthermore,
the possibility of accessing and annotating models also had a positive impact on
the communication during the second workshop as the respective item (median
up from 4 to 4,5) as well as interview statements indicate “comments led to us
discussing about it more”. Participants even were satisfied with decisions during the
second workshop when their proposals were not accepted, as the questionnaires
indicate. We also found indications that participants perceived that they had more
control of the modeling process when workshops are complemented with an asyn-
chronous phase. These stem from the fact that all items which cover the influence
of a participant of the modeling process either increased (“My contribution led to
us discussing different perspectives on a process”, scores ranged between 2 and 5
after the first workshop and from 3 to 5 after the second one) or stayed identical
(“I actively participated in achieving the goal of modeling” and “I contributed to
reaching an agreement”) or increased between the two workshops. Furthermore,
the participants stated that decision making during workshops became faster due
to the annotations serving as a means to exchange arguments before thus leading to
faster decisions during workshops. This assumption is underpinned by the respective
item in the questionnaires (median up from 4 to 4,5) as well as by statements
of participants during interviews (“ : : : agreement was then achieved during the
workshop”).

14.4.2.4 Lay Modelers Compared to Experienced Modelers

Comparing the results for the aforementioned categories with respect to annotations
contributed by lay modelers to those stemming from experienced modelers it can
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be stated that the overall quality of annotations that were created by experienced
modelers was slightly better (median 2,75 for experienced modelers and 2 for
lay modelers). This is mainly due to lay modelers focusing more on details
of the process i.e. specific elements rather than process parts or the process as
a whole. Furthermore, it has to be noted that experienced modelers on average
contributed more annotations (7) than lay modelers (�4,79). This effect however
is mainly due to all inactive participants being lay modelers. Ruling these out
of the calculation even puts lay modelers ahead of experienced modelers (�9,57
annotations). When it comes to evaluating the perceived quality of the approach
there is no difference between lay modelers and experienced modelers as they
both rate the respective items in the questionnaire equally (c.f. the median on
the item “I actively participated in achieving the goal of modeling” was four
for both lay and experienced modelers). It can thus be stated that lay modelers
and experienced modelers participated equally when active with annotations from
experienced modelers being perceived as slightly better with respect to the quality
dimensions described in the beginning of Sect. 14.4.

14.5 Discussion

The evaluation of WASCoMo reveals that – despite participation being lower than
expected – the possibility of inspecting and annotating process models between
workshops was used by the stakeholders as a substantial opportunity for influencing
process analysis and design (c.f. RQ 1) on multiple levels. Firstly, WASCoMo
positively affected the quality of the process models especially with respect to the
achieved level of details and to prioritizing a future to-be process instead of the
current as-is situation. We also found that the more the models were annotated
the more they were changed during the following workshops. Apparently, the
possibility to inspect models and create annotations between workshops had an
impact on their evolution. Secondly, the way people participated was positively
influenced by WASCoMo: The participants perceived to have more influence on the
modeling process after the annotation phase. Annotations also helped participants
to remember aspects they wanted to mention during workshops and allowed for
discussions on proposals thus accelerating negotiations and decision making at
the second workshop. Furthermore, the web-based availability of process models
encouraged people to gather around it and to discuss the model face-to-face while
adding results of those communications as annotations. Consequently, we suggest
that WASCoMo positively influences the resulting artifacts as well as the way
participants perceived their influence on process design.

Adding onto that, there are also indications that WASCoMo particularly
improved the influence of lay modelers on the outcome of process modeling (c.f.
RQ 2). Despite annotations stemming from experienced modelers being perceived
as slightly better with respect to the quality dimensions described in the beginning
Sect. 14.4, it can be noted that both lay modelers and experienced modelers were
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equally capable of influencing the outcome of process modeling by annotations.
We have to mention though that the perceived understanding of the models slightly
decreased after the second workshop on the part of the lay modelers. However, there
were no other indications that would back up the assumption that understanding
actually decreased after the annotation phase. Thus, this might indicate that the
perception changed due to the participants realizing the complexity of the model
while working on it without expert support during the annotation phase. Compared
to other approaches, which focus on the modification of models, the usage of
annotations reduces the dependency of lay modelers on experts, and therefore
relatively increases their influence. This argument is backed by other findings such
as both, lay modelers and experienced modelers, equally perceiving WASCoMo
to allow them for actively participating in process modeling and consequently in
designing the processes.

Apart from answering the research questions stated in Sect. 14.1 we also aimed at
identifying potentials for improving the concept with respect to the web interface
(the technical support) as well as the overall organizational approach (c.f. Fig. 14.1).
Compared with the goals of a workshop’s facilitator, who tries to get multiple
feedbacks by every participant, the number of annotations and annotators was
relatively low. The need for encouraging more intense participation especially with
respect to motivating stakeholders to participate at all thus became obvious. To
meet this requirement, we identified two approaches: Increasing the awareness
about ongoing annotating in the models, and providing external prompts to
activate the participants. Those prompts could e.g. be provided by facilitators or
fellow co-workers asking questions or giving hints that an annotation has been
commented by another participant. These measures require the socio-technical
combination of technical support (such as sending messages to participants) with
organizational conventions, such as asking participants to directly address their co-
workers when phrasing their annotations, or asking facilitators to prompt comments
through provocative statements. Furthermore, participants should be encouraged to
ask questions about parts of a model or process they feel that they do not fully
understand especially during and after the annotation phase. This in turn could lead
to increased participation especially by lay modelers.

There are however also some methodological limitations with respect to the
evaluation and the findings. It is not possible to confirm hypotheses about the
appropriateness of the WASCoMo approach for two reasons: (A) Since we con-
ducted evaluations in practical fields it was not possible to establish control groups
which were involved in the same process design under the same conditions but just
without an annotation phase. Consequently, we cannot be sure whether the same
effects could have been achieved by only running a second workshop after the
first one. This shortcoming is due to testing the concept in real practical contexts
where the influencing factors cannot be controlled as it is the requirements for
repeated experiments. It can also be assumed that it would be extremely difficult
if not impossible to control all influencing variables such as differing goals or
group composition in an experimental setup. However the practical context not
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only allowed us to gather a lot of explorative data that includes objective and
subjective measures thus covering different perspectives (c.f. Sect. 14.4), it also
can be assumed that the real life context affected the motivation of stakeholders to
participate as the resulting process affected their everyday work. There is a strong
plausibility that the annotation phase had an effect but the possibility of the second
workshop interfering with those effects cannot be ruled out. (B) The relatively low
number of participants as well as the different contexts in which WASCoMo was
used, limits the statistical evaluation with respect to the significance of the observed
effects. We tried to mitigate these effects by considering additional data such as
annotations, models, server logs and interviews but this cannot compensate the
limited evidence of the descriptive statistics.

14.6 Conclusions and Outlook

The socio-technical approach of WASCoMo was designed to intertwine phases
of synchronous collaboration (e.g. in workshops) with phases of asynchronous
inspection and annotation of process models. In the current state, WASCoMo has
to be continuously improved or adapted to the requirements of a practical context
and is therefore presented in combination with a formative evaluation method. The
method includes different measures such as questionnaires (aiming at the quality of
collaborative modeling as it is perceived by the participants), interviews and content
analysis. It is thus suitable for providing an in-depth perspective on multiple aspects
of collaborative modeling considering the quality of the resulting models as well
as the perceived quality of the outcome and the impact of annotations on process
models. The innovation which is implied with the presented approach is twofold:
On the one hand a fine tuned level of involving lay modelers into using graphical
representations of processes is provided; on the other hand, a rich methodological
basis for formative evaluation and succeeding improvement of the lay modelers’
involvement is proposed and has been tested in several cases.

On an exploratory level there is empirical evidence that lay modelers are able and
willing to participate in the annotation phase and by doing so have subsequently
increased their influence on process analysis and design. We also found evidence
suggesting that WASCoMo positively influenced the perception of stakeholders
about being in control of the modeling process. Furthermore, we found that the
concept gave equal weight to the influence of lay modelers and of expert modelers.
Therefore, the concept can serve as an additional method of collaborative process
analysis and design as it allows for domain experts and stakeholders to improve the
information basis for analyzing and designing processes.

One of the critical aspects is the low degree of participation during the annotation
phase. This observation points into two directions. On the one hand it might mirror
the need for socio-technical improvement of the WASCoMo concept. On the other
hand, the low participation can be an indicator for interest conflicts or insufficient



240 A. Nolte and T. Herrmann

motivation for supporting organizational change with respect to business processes
in that particular context where we conducted the study.

Further research should bring insights about how we can reliably differentiate
between these two reasons for low participation. It will be interesting to observe how
the effects of WASCoMo evolve over longer time periods when the combination
of annotation phases with succeeding workshops is repeated several times while
working on the same process or when participating in the design of several different
processes. A further challenge is the involvement of participants who did not
participate in a workshop and are only involved during the annotation phase.
This type of involving stakeholders can help to increase the number of potential
participants but implies more effort and measures to encourage and motivate
people’s willingness to take part.
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Chapter 15
Local Decision Making as a Design Opportunity

Olav W. Bertelsen

Abstract In this paper we present the history and declining participation in Danish
residents’ democracy, and we discuss the possibilities for ICT based solutions
exemplified in three design interventions in a housing organization. In particular
we discuss the relation between computerized democracy, ICT supported access to
democratic processes, and ITC support for community building and inclusion.

15.1 Introduction

In Denmark, residents in public housing have the legal power to make decisions
about budget and development in the estate they live in; this is called residents’
democracy. However, many residents do not participate in the democratic processes
of their housing organization. In this paper we look into the Danish public housing
sector and the challenged participation in residents’ democracy, and how ICT could
contribute to a solution. We explore a couple of recent technical experiments as
a basis for an analysis of ICT based mediation in the intersection between local
democracy, in the narrow sense of joint decision making, and community in a
broader sense. The empirical cases all come from Boligkontoret Århus (BKÅ),
one of the three largest (5500 apartments) housing organizations in Aarhus, the
second largest city of Denmark. The reported research has been carried out as a
combination of the author’s reflections on his own participation in volunteer work
in the public housing sector and three project conducted by post graduate students
for their Master’s theses.
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15.2 The Danish Public Housing Model

Historically, public housing in Denmark has been established and organized in a
myriad of ways, including social philanthropy and trade-based associations. In the
late 1990s a good handful of organizational forms still existed [8].

Life in public housing has changed over time and ideally it cannot be understood
as separated from societal norms and conditions in general; mechanisms of social
control, social stratification etc. Historically, parts of public housing were thought of
as the last resort for the very poor (then often called social housing). However, in our
own experience of the sector, locally as well as nationally, over the last 20 years it is
quite clear that the proud skilled worker has been the consistent idealized resident.
Until the late 1960s good basic and orderly conditions were highest priority. When
good healthy conditions had become the basis, people began to question rules. They
wanted to use the lawns for play, they wanted a say about renovations etc.

The development of local democracy in public housing is reflected in a number
of changes and innovations in the national legislation [8].

• In 1958, resident representatives from housing estates were granted the right to
be consulted in a number of cases, like substantial renovations, elevated rent etc.

• In 1967, tenants’ associations acquired rights to send representatives to the
supervisory boards of housing organizations.

• In 1970, formal estate residents’ meetings and elected estate boards were
introduced in the legislation. Residents’ meetings were to decide over e.g. rules
for orderly conduct, whereas the estate board got the role of approving the estate
budget.

• In 1982, adjustments to the laws introduced extensive possibilities for democracy
in the housing organizations.

• In 1984, residents were giving the majority of the seats in the central boards of
Danish housing organizations.

• From 1997, residents were given the majority of seats in the housing organiza-
tions’ supervisory board. Also, most of the decision powers were formally moved
from the estate boards to the estate residents’ meetings.

• From 2010 all public housing in Denmark has been regulated by one set of rules
enforcing the same basic organizational structure on all organizations.

The Danish model for public housing democracy sets residents in the double
position of both being tenants and landlords. This can be seen in contrast to
the situation in Sweden, where the tenants have a strong position through their
association’s hearing rights [10].

In short a housing organization consists of relatively autonomous housing estates.
The residents in each estate make decisions over budget, renovations, house rules,
etc. at the annual residents meeting. Each dwelling is represented by two votes.
The estates are part of the housing organization and send a number, relative to their
size, of delegates to the organizations assembly of representatives. The assembly
of representatives elects a central board, and decides on matters regarding the
organization as a whole (See Fig. 15.1).
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Residents’ in an estate

Annual estate residents’meeting

Local committee

Assembly of representatives Board of the organization CEO

Administration

Estate service

Legislation, municipal control, building quotas, BL, .......

Fig. 15.1 Structure of Danish public housing democracy

The Public housing sector is highly regulated by law and monitored by the
municipal control unit for public housing with the purpose of securing the soundness
and sustainability of the housing estates. New housing estates are established by the
housing organizations and supported financially through an intricate municipally
controlled quota system.

15.2.1 The Residents’ Meeting

The fulcrum of residents’ democratic engagement is the annual meeting for all
residents in the estate. The meeting takes almost all decisions and elects the local
committee to implement these decisions. The standard agenda for the ordinary
annual estate residents’ meeting comprises the following items:

• Election of chairman of the meeting.
• Report of the period since the previous meeting. Including debate.
• Approval of the estate budget for the coming year.
• Negotiation of proposals set to the meeting (if any)
• Elections of members of the local committee including chairperson.
• Election of representatives for the organizations assembly of representatives.
• Any Other Business.

Two items in this standard agenda provide openings where ideas can be sparked,
and new wishes be formulated. There is open discussion following the report of the
year, as well as an obligatory “Any Other Business” item where concerns and ideas
can be voiced but no decision taken.

15.3 Issues for Democratic Engagement

Residents’ democracy is challenged by the fact that that many residents do not
participate. Thus, BL (the Association of Public Housing Organizations) identified
the development of new forms of participation in residents’ democracy as one of six
strategic goals for the period 2010–2014 [3]. The effort seems to be endless.
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Some may not know the possibilities, or they do not believe they are welcome
or that they will get to have a say if they participate. Some experience that a clique
of very experienced “residents’ democrats” runs the residents’ meetings in a closed
manner, and others just do not want to spend the necessary time [9, 15].

Very often the preparation process leading to a proposal at the annual residents
meeting in a housing estate is closed, involving only staff and the local committee
up to the point of taking a formal decision. The ideas and opinions that many
residents have are most often not taken into account in forming proposals. Creative
co-construction of new visions for the housing estate seems to be relatively rare
at meetings. The purpose is to make decisions and often participants focus on
avoiding specific decisions or having other specific decisions approved for the sake
of very narrow interests. There is an obvious need for exploring new forms of
participation that can engage more residents at an earlier stage, and thereby ensure
anchoring and decision quality. There is a need for fora where discussions can
be made freely without the pressure of the formal decision-making – fora where
apparent conflicts can be resolved. Additionally, during the implementation, e.g.
of a renovation, control most often is with administrators, technical staff and the
local board, and ordinary residents are rarely involved in revision and re-planning
beyond mere information. New forms of participation would also be welcome in
that context.

Based on investigations into the lack of participation in residents’ democracy,
primarily among immigrant groups [9, 15], Heath [7] summarized a number of
barriers to participation in public housing democracy. On that basis, he developed
a prototype system that could help residents who usually did not participate to join
and enable more residents to contribute to the development of ideas. The identified
barriers seem to be general.

15.3.1 Lack of Time to Participate

It seems that it is not only time in general, but more the specific time that is a limit
to participation. Residents have a lot of other activities going on in their lives, and
prioritizing the annual residents’ meeting competes with sports, hobbies, family, or
other activities that seem more relevant than participating in a meeting that you are
not so familiar with.

15.3.2 Lack of Language Competencies

Language may be a particular problem for residents whose first language is not
Danish. If it is hard to understand official letters and if it is hard to understand the
fast paced dialogue at the meeting, it may not make sense to attend the meeting.
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There is a broader literacy problem. The “language of housing democracy” may
not always be very understandable, budgets are hard to read etc. On top of that
many residents do not write very well and that introduces an asymmetry in written
communication.

15.3.3 Shyness, Strangeness, and Laziness

Lund-Andersen [15] reports that some of the interviewed immigrants find the
concept of local democracy strange, and that many are just too shy to participate.
Some of the respondents believed that others did not participate because they were
too lazy. All in all, this points to barriers both at the personal level that it is hard to
address directly, and with respect to a basic understanding of what democracy is.

Jensen et al. [9 p51] report that 40 % of the respondents did not like to speak at
large meetings, and that 41 % would almost never speak at the annual estate meeting.
These numbers point to basic limitations of the annual residents meeting, and the
need for additional fora and forms of participation.

15.3.4 The Old Clique

Lund-Andersen [16] reports stories about local committees who precluded tenants’
proposals, as well as statements indicating that the local committee acts as a closed
group that is impossible to approach or be a part of.

The old clique problem is paradoxical because the seasoned residence democrats
complain about the lack of interest from other residents. However, the same people
quite often treat newcomers, e.g. when they are sending in a proposal for the annual
meeting, in ways that effectively discourage them from future participation. Part
of this problem occurs because the older generations are brought up in a tradition
and mindset where engagement in institutions such as trade unions and housing
organizations were lifetime and qua social class and interest, whereas younger
generations seem to be more oriented to case-by-case engagement. This historical
change [14] is an important aspect of the current challenge for residents’ democracy.

15.3.5 Opportunity Apathy

Another issue not discussed by Heath [7] is opportunity apathy. I.e. the tendency to
only engage in processes of decision making when issues such as a substantial rise
of the rent in the estate.

As discussed above, some residents are unaware of the possibilities, some feel
they are un-welcome or unable to have a say if they participate. Some have
experienced the annual residents meeting to be dominated by “the old clique”, and
others just don’t feel they can spend the necessary time.
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To a large extent opportunity apathy can be attributed to the above-mentioned
barriers to participation. Meetings seem to be centered around an agenda with
points to be voted on etc. Ideas and opinions from residents are most often only
in an obscure way finding their way to decisions made at the annual meetings.
Collaborative creativity in defining the future for a housing estate is rarely organized
and transparent. The broad debate is often taken at formalized meetings where
focus is on avoiding chaos and non-implementable decisions. This proposal centered
meeting logic, which is the very basis of residents’ democracy, seems to be a
problem. There is a need for new spaces for creative debate to supplement the
formalized decision making over budgets and planning taking place at the annual
residents’ meetings.

It is not enough, however, to change and supplement the meeting forms and the
decision focused agendas and reduce the mechanisms of exclusions.

Most people today are much more likely to activate themselves in relation to
threats, issues and problems, and less likely to engage in filling out opportunity
spaces. In the historical transformation of public engagement from being based in
class and social belonging to become single case based [14] opportunity apathy
becomes more likely. When you are engaged in a specific issue, you will focus on
that and be unaware of the possibilities that are not related to that issue. The issue
becomes your perspective. Without an issue people do not engage to realize the
space of opportunity. Thus, residents may not see the unused lawn as an opportunity
for establishing small gardens, or the vacant activity room as an opportunity for
organizing a jam making workshop.

15.4 Three Experiments with BKÅ

In this section, we introduce three experiments done by Master’s thesis students
at Aarhus university in collaboration with BKÅ. In different ways they address
issues in residents’ democracy, applying a variety of methods. The experiments
were carried out and tested in actual estates concerning actual, relevant issues, but
were limited by quite limited interaction by residents. The two first experiments
demonstrate how an ICT based concept can be realized to solve well-known issues.
The concept of the last experiment came out of interaction with a group of young
boys over more than a month.

15.4.1 Breaking the Meeting Logic, Keeping the Meeting

The Beboermødeportal (Residents’ Meeting Portal) [7] was a web-based prototype
based on the 1-year cycle of events in residents’ democracy as the basic structuring
principle for ICT-support for new forms of engagement. The annual estate meeting
was acknowledged as the central point of reference in the democratic life of the
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estate. Decisions were taken at the meeting, but the local board prepares the
meetings and undertakes the implementation of decisions and makes that work
visible through the portal. The prototype aimed to make transparent the work done
by the local board before and after the annual meeting, and to open a space for broad
democratic debate. The prototype gave an opportunity to participate asynchronously
when it was convenient for the individual resident, eliminating the feeling of not
having time to attend the meeting and giving residents a chance to learn if and how
participating in the meeting could be relevant. This also provided an opportunity to
participate for people who are not confident with talking at meetings. Maybe most
prominently, the portal provided an opportunity for all residents to follow the work
done by the local board.

The Beboermødeportal was tested in two housing estates in conjunction with the
annual estate meetings. Penetration was quite low, and the data are not conclusive.
Thus, the main outcome of the project was the proof of concept.

The logic, and some times inhibiting forms of interaction at large meetings was
broken down through the introduction of possibilities for asynchronous debate, and
broader involvement of residents in the preparation of the annual meeting.

In terms of the barriers for participation discussed above, the Beboermødeportal
prototype points to directions for further work.

The “lack of time” barrier, that seems to be amalgamated with lack of perceived
relevance, was addressed by making openings for the “too busy” residents to
asynchronously look into what happens in the meetings – when it suits them.

The text-based format could, potentially, solve part of the “lack of language”
barrier. Not least by not enforcing a specific pace on the individual resident. But
as discussed above many residents, as well as the general citizen, do not relate to
written text as active creators.

With respect to the “personality oriented barriers” the textual format gives an
opportunity to raise views without feeling insecure in the big crowd. But if residents
don’t see themselves as part of a living democracy the mere access to a process
through a web site may not be attractive.

Whether or not the Beboermødeportal could solve the “old clique barrier” highly
depends on the willingness among the estate committee and administrators to make
accessible the planning and follow up processes through the portal. And it depends
on how much they want to exercise control. That being said, it would not be as
easy for the local committee to just ignore a proposal from other residents. A future
approach could be to develop a Beboermødeportal as a neutral space, controlled by
a third party, to avoid unhealthy control.

15.4.2 Breaking the Space

Kjeldsen [11], explored technologies for geographically localized debate based on
[12]. This concept emerged from the observation that it is often very hard for the
participants in the annual residents’ meeting to relate the discussion of an issue
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to their practical life in the estate. The system enabled local committees to make
posters presenting an issue in the estate with a QR code based access to a web page
where residents could enter thoughts on the issue with their smart phones. The local
committee could access the debate and use it as basis for decisions to be made at the
estate meeting. The hope was that this would make residents engage with issues and
opportunities while being in the relevant location carrying out relevant activities.
Thus, the system would tie democratic debate closer to actual life in the estate. With
localized debate the opinions raised will be based in actual practice, and residents
may get a more nuanced perspective on their need for a certain piece of machinery in
the laundry room, and it may be easier to find alternatives to expensive investments
that residents at a meeting would feel were needed due to tradition [1].

The localized debate prototypes discussed here [11, 12] do not involve structur-
ing of debate and ideation. A platform, that in a more structured way incorporates
elements of future workshops and similar structuring, could be useful, but would
require a thorough experimentation with the strength and limitations of debating on
location as opposed to non-localized in the comfort of residents’ apartments.

15.4.3 Breaking the Boundaries of Formalized Democracy

Møller and Borrits [16] conducted a project in conjunction with the initiation of
a master plan for social reformation in the housing area Frydenlund in Aarhus.
Frydenlund comprises 23 four to seven story buildings with a total of 1131 dwellings
inhabited by approximately 2500 residents. Frydenlund consists of five housing
estates that are part of five different housing organizations. The master plan was
supported with funds from the state along with funds from Landsbyggefonden (the
national fond for public housing). A number of master plans for social develop-
ment are initiated regularly for a 4-year period. Housing areas, neighborhoods,
are selected based on social indicators such as unemployment, crime, children
institutionalized, etc.

While the approaches taken by Heath [7] and Kjeldsen [11] were guided
by a strong initial design idea, Borrits and Møller proceeded in a much more
“ethnographic” manner by establishing initial contacts to the groups conducting
work in two social master plans in two different housing areas. They started out by
building trustful relations to the personnel and then gradually approached various
groups of residents they could establish contact with.

Møller and Borrits [16] based their project on a loose idea that attachment,
sense of ownership and community were preconditions for democratic engagement.
Hence, that positive side effect of the social master plan would be broadened
engagement in residents’ democracy.

The social workers in the master plan group turned out to have established very
good contacts with a large group of teenage boys, mostly with emigrant background.
“The boys” were connected through a Facebook group that they used to coordinate
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meet ups for soccer games and that the social worker for the young in the area
occasionally used for announcing activities organized by “the master plan”. Initially,
Møller and Borrits pursued to have a series of workshops with “the boys” where they
would design technologies for the neighborhood of the future. However, it turned
out to be impossible to engage them in that kind of activity. Instead Møller and
Borrits organized a series of soccer-oriented activities with “the boys” and used
those activities as platforms for vision building. A number of visions, or wishes,
emerged through vision generating activities embedded into the soccer-oriented
activities. “the boys” had a wish for having at least one soccer field, among the
many found in Frydenlund, with larger goal posts. They, wanted a water post near
the soccer field, and not least they wanted a clubhouse.

Møller and Borrits, took some of the wishes and ideas from “the boys” to a
meeting with the chairmen of the local committees of the five housing estates in
Frydenlund. They wanted to explore how such a set of ideas could be developed
to implementation. The first observation in the meeting was that the chairmen
expressed a need to find methods for understanding and getting in dialogue with
groups such as “the boys”, regardless of the fact that it was far from clear which
specific estate they belonged to.

In cooperation with the chairmen and “the boys”, Møller and Borrits envisioned
a system that could be accessed through smart phones (the most used technology
by “the boys”), where wishes and ideas could be posted and debated. The system
would be a neutral ground where actors like the estate chairs would then go and find
ideas and suggest their realization, and detail it further with, e.g. “the boys”. The
system would support the kind of “idea brokering” that Møller and Borrits did by
bringing the idea of the water post to the chairmen and one of them subsequently
picked it up and preceded to get it implemented. The system was implemented as a
series of mobile enabled web pages.

Møller and Borrits [16] analyse their case and the prototype they develop in terms
of Dewey’s [4] concept of the public as being oriented towards a common problem.
They further use Hallahan’s [6] concepts of an aroused versus an active public to
describe the positions of “the boys” and the position they would hopefully be able
to take with help from the prototype. According to Hallahan [6], the aroused public
has high involvement but low knowledge, and thereby few possibilities for action.
In contrast the active public has high knowledge in addition to high involvement,
enabling a wider range of actions for solving the problem at hand.

In testing the prototype with “the boys”, they saw a clear inability among
“the boys” to engage in debate. They formulated wishes, but did not comment
on each other. Thus, the expected collective creation of a common future did not
happen with the prototype. That finding conforms to the experience reported by
a social worker coordinating a previous social reformation master plan in another
neighborhood that they interviewed. According to the interviewee working with
similar groups of teenagers takes a lot of trust building that is immediately broken
down if expectations are not satisfied. Democratic action cannot be brought about
by means of technology alone. It requires education and trust.
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An important insight to take away from this project is that some important
groups, such as “the boys”, are not given voice in the formalized democracy. New
spaces for the involvement of such groups are needed and could be supported by
ICT as demonstrated in the project.

15.5 Democracy Between Decision and Joint Action

Based on the three experiments it is possible to discuss what residents’ democracy
really is about. The historical development in the Danish public housing sector
has, until 1997 been one of progressively more decision power being given to
the residents. Residents have become their own landlords through the democratic
structures [10].

15.5.1 Democracy Beyond Formal Institution

The three experiments show that the challenges faced by residents’ democracy
cannot fruitfully be understood merely in terms of the formalized decision-making
processes. Challenges such as excessive agenda control, non-inclusive culture,
lacking conditions for collaborative creativity, and groups who do not have a formal
voice call for a broader perspective.

Residents’ democracy is based on community. Joint decisions are made about
common property, resources and opportunities for life. When residents enter the
estate meeting, they join a community. If participants at the meeting are not talking
together in ways so that everybody understands what is going on and can follow
the pace of the meeting, it doesn’t work. If participants at the meeting know other
participants it is easier to be part of the process. If the participants experience a sense
of common interests they become better at making good decisions. So, even if public
housing democracy is only about decision-making, community and shared interest
is a precondition for it. Also, the residents meeting in itself generates community.
Residents meet and learn that behind differing views nice people can be found.
People talk and chat during the meeting and maybe they meet outside the meeting
and continue the conversation.

New ideas do not often come about at meetings, but somewhere else. Aiming to
imbed idea development and balancing of views in the democratic structure seems
timely.

The residents’ meeting has, in its standard form, grown out of the historical
consultation rights that residents were granted gradually from 1958 and onwards.
Traditionally, ideas for renewal and change have not come from the residents
but from management. In our most recent studies of residents’ meetings we have
observed how the two meeting agenda items that open for debate are sometimes
used for formulating a need that the local board then commit to. A specific example
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was at a meeting where residents were unhappy with their Internet provider and then
formed a project group to help the local board develop a good proposal for the next
meeting.

In recent debate about democracy, the idea of deliberative democracy, as a
practical application of Habermas’ “Theorie des kommunikativen Handelns”, has
become popular, setting rational debate as the corner stone of democratic action.
All views are taken into account and through rational deliberation good solutions
are reached. A number of different models for deliberative democracy exists and
are promoted through a number of organizations. While this Habermas inspired
perspective may seem naïve in contexts of hard contradictions and un-balanced
power relations, it appears as a way forward in attempting to include more people in
the local decision-making processes of residents’ democracy and to develop forms
of participation that can be more creative.

15.5.2 Residents as a Public Sphere

Residents who have been actively involved in residents’ democracy for a long time
often make a distinction between residents who are part of residents’ democracy
(“er med i beboerdemokratiet”) and those who are not. As if it is a club you
can be member of or not. As Levinsen et al. [14] point out, however, we are
witnessing a shift from lifetime engagement to case-by-case activism, and thus it
does make increasingly less sense to understand residents as democracy activists or
non-activists. Hence all residents are part of the democratic body regardless of actual
participation in democratic institutions and activities. Residents in a public housing
estate are only loosely connected and in most cases do not understand themselves
primarily as part of a democratic body. They form a more open association of people
that may better be described as a public sphere. Such a notion of a public sphere is
closer to Habermas’ concepts than the concept of the public inspired by Dewey
adopted by Møller and Borrits.

While organized deliberation is possible when the body of residents in an estate
acts as a community or members of an organization, the residents understood as a
public sphere cannot in the same way be subjected to such orderliness.

The public sphere in an estate can express itself through a variety of formats.
Very often it is staged and controlled by the local committee. This control can
be problematic for many reasons. Committee control can limit motivation for
participation; it can preclude alternative views from being developed, etc. Thus,
quite often there will be a need for spaces that are not controlled by the housing
organization or by the local committee – a need for neutral ground controlled by an
external third party. In recent years Facebook groups have evolved around public
housing estates around Denmark. In many cases as channels for the organizations
communication to the residents, but in other cases as spaces where ordinary
residents can discuss regardless of agendas set “from above”. The Facebook
group for “the boys” in Frydenlund [16] was a main channel of communication
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among “the boys” supplementing mouth-to-mouth communication when calling for
spontaneous soccer games etc. The youth social worker in Frydenlund also used
the Facebook group to communicate and guide “the boys”, but in ways that did not
contest the group as “the boys” own space.

15.5.3 Center and Periphery

Lave and Wenger [13] used the concept of legitimate peripheral participation (LPP)
to denote apprentices’ involvement into a community of practice in the case of tailor
apprenticeship in Liberia. The apprentice begins at the age of five by sleeping on
the tailor’s bench and would then gradually begin doing tailor work – accepted as a
part of the community even if not yet a tailor. The Beboermødeportal [7] supported
legitimate peripheral participation, and it seems to be fruitful in the context of
ICT-support for inclusive democracy, to discuss the relation between centers and
peripheries.

However, in the public sphere of a public housing estate, many residents may
not want to leave the periphery. And many residents may want to return to
the periphery upon engagement in a specific case or project. Thereby, the one-
directional perspective on development embedded in learning perspectives such as
LPP is challenged. In the context of estate democracy a perspective acknowledging
multiple centers as well as oscillation between center and periphery is needed
to fully understand residents’ engagement and how to support it. What is center
depends on perspective. There are a number of possible centers that it may be
interesting to discuss:

• The annual residents’ meeting defines a formal center through its formal power
over budgets and renewal plans etc. But, as discussed above, the mere right to
vote doesn’t necessarily imply influence on decisions.

• The local committee is elected and thereby has legitimacy, and very often
understands themselves as the elite of the local democracy. Moreover, the local
committee has access to information and expertise from the administrative staff.
Finally, the committee exercises a large degree of control over the annual
residents’ meeting. E.g. by knowing how to put forward a formally correct
proposal.

• The administrative and technical staff of the organization works professionally
and posses knowledge including knowledge about how the public housing sector
is regulated through government control. The staff also, to a large extent, holds
the power of objectivity because they are not privately interested in the estate.

• Actual activities in the estates such as weekly coffee and cake for women, or
monthly common dinners are most often organized independently of the local
committee. Such activities may become venues for debate about issues in the
estate, and carriers of the estate culture and norms. Thereby, they sometimes
become strong informal centers of power.
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• Even the value system of the estate can be considered as a possible center. Such
value systems of estates can e.g. be related to ordinary cleanliness and good
behavior that were central norms for the public housing sector until the late
1960s.

These examples of centers exist as products of power relations, mechanisms of
exclusion, and conflicting (or incommensurable) perspectives in general, and they
do indeed conflict with each other. While learning is an important aspect of what
goes on in residents’ democracy as well as personally motivating for many people
doing volunteer work in the sector, it is not a sufficient perspective in this context.
Experienced democrats may exclude other residents out of lacking competencies in
involving others rather than out of a wish to keep them out. Thus, we should not
only aim for ICT support for the transition back and forth between being at the
periphery, and being at the center, but we should also aim for support for those who
have defined themselves as center, to learn better to understand those who do not
participate, and those who just want to stay in the periphery. By analyzing center
and periphery, we get to understand that centers should not define legitimacy.

15.5.4 Overcoming Opportunity Apathy

Based on current challenges in BKÅ and the public housing sector in general,
we previously outlined three aspects of overcoming opportunity apathy to support
cooperative creativity in democratic action [2].

1. Involving people,
2. Opening the process,
3. Providing views into the possible practical futures.

The playfulness of the above approaches may attract more residents to get
involved. The Beboermødeportal [7] provides new ways of letting residents get
involved without leaving home. It does, however, limit involvement by requiring
residents to create a profile and login. The Beboermening [11] provides easy
involvement with predefined issues provided that the residents have smartphones.
We speculate that when residents have used time for commenting on an issue,
they would be more motivated to continue to participate in the debate. Møller and
Borrits [16] took a number of approaches to get various groups to get involved, most
successfully the soccer related activities. This points to the classic dilemma about
how much sugar coating it makes sense to apply. Their prototype as such, breaks
the locus of engagement in the same way as Beboermening, but furthermore invites
groups without a formal say to participate.

All three experiments provide openings into the planning of the decision making
process. Heath [7] does it in a quite direct way, by rendering the preparation and
follow up work visible for all residents in the estate. Kjeldsen [11] does it by
providing residents with a channel into the process that eventually leads from an
issue to a proposal. The same is the case with the prototype for “the boys” [16].
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None of the prototypes in the three experiments provided effective support for
the creation of views into the possible practical futures. Indeed the local committee
could utilize the [7] or [11] as media for inspiring provocations, but the prototypes
do not support that directly. In [1] we outlined a number of examples for how these
challenges could be approached in an ICT mediated set up. Asynchronous Future
Workshops organized in a web-based medium where residents could go through the
critique, fantasy and realization phases over a period of days. Treasure Hunts or
Debate Tours, inspired by geocaching and Beboermening [11], could enable groups
of residents to explore challenges and possibilities by moving physically in the
estate. Web-based Co-development of extreme character and scenarios inspired by
[5] could help provide views into possible futures. E.g. how the future estate could
accommodate new families like model railway enthusiasts, promiscuous single
mothers, or burglars.

15.6 Residents’ Democracy as an Opportunity
for ICT Design

In recent years several experiments have aimed to make participation in residents’
democracy more effortless to get more people to participate. There seems to be three
directions to take in computer support for residents’ democracy.

1. Computerized decision processes such as “e-voting”.
2. Simplified access, and support for deliberation.
3. Supporting community building in and around democratic processes.

Over the last decade we have seen a number of experiments labeled as com-
puterized asynchronous estate meetings (e.g. in the housing organization FSB).
The premise for such experiments seems to be that the voting process is central,
that rational debate could fruitfully be limited to the textual form of asynchronous
communication, and that it is more attractive to participate in a computerized
forum. These approaches seem to diminish social and community building aspects
of the estate meeting, thereby creating an inability to understand democracy as
people’s collective co-creation of conditions for life. According to the law for
public housing, decisions have to be made at the residents meeting, or by means
of a electronic ballot. Thus, the experiments that have been made with full-scale
electronic residents’ meetings have been quite limited. Most experiments comprised
of a subset of the Beboermødeportal [7] combined with an electronic asynchronous
ballot. The vision of the fully computerized residents’ democracy does not seem
attractive, not least because voting is not a big problem in residents’ democracy.

Simplified access is the intention behind estate or organization web pages with
resources, meeting minutes etc. It is also the motivation for the many experiments
with more understandable budgets etc. we see these years in the sector. The three
experiments provide points of simplified access for debating issues, developing
proposals and for uttering needs.
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Fruitful approaches to simplified access and support for deliberation would most
likely be based on an aim to reduce existing barriers and mechanisms of exclusion,
spanning between free, uncontrolled debate in platforms residents are comfortable
with and know, and structured formats where concerns and views can be analyzed
without drowning in chaotic debate. Facebook is where people are and feel at home,
but it is not a very good platform for unfolding and analyzing debate, here much
more structured platforms like Slashdot and Liquid Feedback seem more promising.

It is, however, not enough to enable and accommodate. As illustrated in the
above discussion of opportunity apathy, openings into the space of opportunity
are central for true democratic co-creation. The structured forms for computer-
mediated creativity discussed above, would be relevant, but also tools for interactive
experimentation with “what if” scenarios could reduce the power asymmetries
discussed earlier.

In the project with “the boys” [16], we saw that some stakeholders loose interest
and motivation if the time between an idea and the implementation of the idea is
longer than a couple of days. Thus, the sense of a political or collective decision
process, and its subsequent implementation is something that should be supported,
e.g. by continuously rendering manifest results visible.

Supporting community building in and for democracy is primarily a perspective
to be integrated with access and deliberation. It is important to acknowledge that
community building, the sense of belonging to, etc. are key aspects of a working
local democracy; in digital space as well as in the non-digital. Heath [7] notes that
participants in the Beboermødeportal experiment spent relatively long time setting
up their profile in the system, but in general the three experiments did not have
enough penetration to provide insights into their community building potentials. As
discussed above, Facebook groups serve this community building purpose. Current
experiments in BKÅ, with estate TV is another example of isolated support for the
creation of joint identity in an estate.

The design space for ICT support for democratic engagement is intertwined with
social media in general. Because residents do not see democratic engagement in
their estate as a defining part of their lives, it may not be feasible to bury ICT support
for community building in the estate among minutes and forecasts in a dedicated
system most residents never access.

15.7 Conclusions

In this paper we have discussed the challenges Danish residents’ democracy faces
with respect to participation, and we have demonstrated and discussed the potentials
of addressing theses issues through ITC based solutions. We do not question the
residents’ meeting as the center of local democracy, but we point to ways in which
ICT can make it easier, more attractive to participate in the decision processes, and
we point to ways for including new voices in decision-making. In particular, the
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public housing sector has a democratic structure where residents’ decisions have an
actual effect. Thus, the sector can serve as a laboratory for the development of ICT
for democracy in general.
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Chapter 16
The Life and Death of Design Ideas

Tone Bratteteig, Ole Kristian Rolstad, and Ina Wagner

Abstract The paper explores the question why a design process ends up with a
particular result. We analyze a collaborative design process where different stake-
holders design an urban site using a participatory design tool. Our analysis is based
on Schön’s view of design as a process of ‘seeing-moving-seeing’ combined with
the concept of choice from Schütz. Analyzing the case provides an understanding of
the ways in which ideas ‘move’ a design. We describe the dynamics of collaborative
design work where design ideas are moved forward or deliberately blocked from
being pursued further. We point to how design decisions are interlinked, making
it possible to see how some design decisions are more important than others. Our
analysis is narrative in character, but we also present a technique for visualizing the
‘life and death’ of design ideas.

16.1 Introduction

Why does a design process end up with a particular result? Why do some design
ideas ‘survive’ and others just disappear during the process? What influences
the design result? Understanding how design ideas are created, selected and
concretized is interesting for educators as well as for practitioners of design, and
for participatory and user-centered design in particular: how do users contribute
to design? This paper provides an analysis of a collaborative process of creating
design ideas for an urban site by means of a participatory design tool. It provides
insights into the role of design ideas in decision-making in design and how the
power relations in the design team influence the design result.

Design is often used as an ‘umbrella term’ for practices in different domains,
e.g., architecture, urban planning, product design or software development that are
in fact quite diverse and varied. Common to all of them is that they deal with ‘wicked
problems’ [26], problems that are ill-defined and ill-structured. Since the problems
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to be addressed are not clear from the beginning, defining and understanding them
becomes an important part of the design process. A result of this ‘wickedness’ is that
design processes are open-ended, often exploratory, and highly complex. Designers
have to deal with manifold interdependent issues – of form, function, materials,
technical requirements, economic constraints, and so forth –where they may have to
involve different specialists.

Urban planning is special in some ways: it is of longue-durée, typically spanning
a time horizon of up to 20 years, involving stakeholders with different (professional)
background and interests, hence prone to controversy and conflict. Complexity in an
urban project is due to the large number of stakeholders, each of them representing
diverse professional cultures, academic training, and economic logics. The designed
artifacts, whether buildings, infrastructures or open spaces, are themselves complex,
embedded within more and more sophisticated technologies, offering numerous
services, and demanding sophisticated solutions. The problems urban projects need
to address are of a multidisciplinary nature [23]. The case we discuss in this
paper is particular, as it is about involving citizens in creating design ideas for an
urban site. There is a long tradition of participation in urban planning (see e.g.,
[12]). Typically, collaboration with citizens in an urban project does not focus on
specialized ‘technical’ solutions but on creating a vision that includes citizens’
experiences and perspectives. In meeting with urban planning teams citizens may
address issues such as connectivity with other places in the city, mobility and
accessibility, ambience, recreational facilities, housing types, social, educational
and cultural services, and the like [36].

We focus on design ideas as a way to capture designers’ ‘imagining what
could be in the future’ on a conceptual level, using metaphors, images, exemplars
of solutions or artifacts, such as sketches or mock-ups. Hence, design ideas are
about the choices that open up in a design project. Examining how these ideas
are expressed, shared, and elaborated helps understand an important aspect of the
dynamics of collaborative design, where stakeholders with different knowledge and
perspectives meet and a diversity of design ideas will compete. Our study shows that
in order to ‘survive’ a design idea has to be ‘put on the table’ as a representation
(sketch, prototype) or – in collaborative design processes like the one we have
studied – be recognized by other design participants. Within CSCW studies of
design practices as varied as software development, product design and architecture
have focused on the various coordinative practices that design work involves in
addition to the representations and artifacts designers produce to align work that
is often highly distributed. Our study is a detailed study of a collaborative design
process.

The paper starts by looking more closely into some of the previous research on
understanding the dynamics of collaborative design work. We then present the case,
providing illustrations of the different ways in which ‘ideas move design’. While
most of this analysis is narrative in character, we will also describe a technique for
visualizing the ‘life and death’ of design ideas. We conclude by examining some
of the processes through which design ideas are moved forward – or blocked from
being pursued further.
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16.1.1 Understanding the Dynamics of Collaborative
Design Work

Designing is a process, in which problems are set and solutions are found and
evaluated. Schön [29], who has followed the projects of individual designers, looks
at design work as sequences of ‘seeing-moving-seeing’. A ‘design move’ or ‘move
experiment’ [30] consists of the designers’ evaluation of a situation, a move to
change it and an evaluation of the move as a step closer to the final result. In
this light a design idea is what the move is about: a suggestion for a particular
(part of) a design solution to be tested and evaluated through the move. Schön
stresses the evaluation part of design moves, what he calls ‘reflection-in-action’.
Also Goldschmidt uses the notion of design moves, which she defines as ‘a step,
an act, an operation, which transforms the design situation relative to the state in
which it was prior to that move’ [15: 89]. A design move results in the change of a
representation, be it a sketch, a mock-up or a prototype.

Our notion of design idea is also grounded in what the philosopher Alfred
Schütz [31] describes as choices, as design is about creating alternatives to choose
from. Schütz sees choices as typical of situations that ‘give rise to a decisive new
experience’ [31: 169]. Choices are based on a combination of projecting in the sense
of anticipating ‘future conduct by way of phantasying’ [31: 162]. Design ideas are
possible choices. These choices may be about the vision of a project or about how
to implement the vision, developing solutions; they may be more conceptual or
technical and detailed (see [3]. Moreover, design ideas are rarely stand-alone. They
have repercussions for the design as a whole, and may strengthen or open up for
some choices while closing down others. Hence, understanding decision-making
in design requires looking at the interrelatedness of the different issues at stake
(see [4]).

The focus on design ideas implies an interest in where they come from, how
they are expressed, communicated, and shared and how they are selected. One
of the insights of studies of collaborative design is that design ideas have to be
represented to be noticed and to possibly carry conviction. For example: in a study
of design sessions with engineering students Reid et al. [25] emphasize the power
of visualizing: just verbalizing a design idea may not be sufficient; it has to be
represented visually to be ‘seen’ and possibly stay; Lim et al. [20] define prototypes
as ‘purposefully formed manifestations of design ideas’; Vyas et al. [33] highlight
collaborative practices of externalizing ‘thoughts, of ideas and of concepts on a
range of physical media’. Observing architects at work Schmidt and Wagner [28]
found that the more complex a design task, the more difficult it may be to represent
a design idea and this often results in a diversity of sketches, different scale models,
material samples (to illustrate properties), each of which contributes to looking at a
design idea from different perspectives and detailing it so that it can be evaluated.
Exploring architects’ uses of inspirational objects (images, sound, video, animation,
3D objects) for forming ideas, expressing qualities, and for convincing others of the
viability and power of an idea Wagner [34] coined the term ‘persuasive artifacts’.
Cross and Cross [6] emphasize the need for designers to carry conviction for a
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design idea: ‘As well as co-operating in the building and refining of concepts, team
members may find it necessary to persuade the others of the value of a concept
they particularly favour (usually a concept they generated themselves)’ [6: 164].
They also stress the need to make choices between the many ideas that have been
proposed.

Design ideas are emerging in what Schön [29] has described as ‘reflective
conversations with the materials of a situation’ [29: 40]. This notion has spurred
an interest in the materials designers work with and how these contribute to the
formation of design ideas. This is an old idea that has been expressed by designers
as influential as, e.g., Vladimir Tatlin, who ‘held that design should derive from
exploring and exploiting a material’s intrinsic qualities, and be considering how
it might combine with other materials’ [11: 53]. Jorge Silvetti sees materiality as
‘a precondition that promotes ideas, creativity, and pleasure in architecture, and
it guides us to the loftiest aspirations of theory’ (Silvetti, in [22: xvi]). Studying
students of architecture at work Jacucci and Wagner [18] explore how their engaging
with different materials helps them develop new design ideas. Binder et al. [1]
emphasize: ‘In design practice, materiality is seen as more than merely a technical
property of the materials from which a building or designed artifact is made. It is
a source of creativity and inspiration. Designers work out, evaluate, extend ideas
through intimate contact with all kinds of materials’ [1: 196].

While some authors point at the importance of inspirational resources in the
creation of design ideas (e.g. [1, 18]), others examine the relationships between
design ideas and creativity. In scientific work ‘[i]nteresting creative processes almost
never result from single steps, but rather from concatenations and articulations of a
complex set of interrelated moves’ [17: 177–178]. A classic approach to fostering
creativity (in design) is brainstorming. The effectiveness of such methods has been
contested by experiments suggesting that people may generate more ideas alone
than in groups [7]. A study by Sutton and Hardagon [32] at IDEO maintains that
‘brainstorms give designers a chance to use, stretch, and learn a wide range of
knowledge and techniques, in other words, to experience skill variety’ [33: 701].
Goldschmidt and Tatsa [16] argue ‘every creative outcome can be traced back to
good ideas that started it off’ [16: 593]. They also suggest links between ideas to be
a good measure of creativity in design:

If links are indeed important in creative processes, then we hypothesize that the more
significant moves, or steps, or ideas in a process have the highest number of links to other
moves or steps or ideas. We call the units that are found to possess more than a certain
(threshold) number of links with other thought-units critical: e.g., critical moves, or critical
ideas’. [16: 595]

The literature and our own engagement with design projects provide us with a
basis for identifying and describing design ideas:

• They capture designers’ ‘imagining what could be in the future’ on a conceptual
or a solution-oriented level;

• They are the choices that come up in a design project;
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• They have to been represented so that others can appreciate and critically evaluate
them and they have to carry conviction;

• They often emerge in ‘conversations with the materials in the situation’ (Schön)
and are inspired by engagements with different materials.

Few studies look into the details of how design ideas – choices – are created
and selected in collaborative design projects. In Bratteteig and Wagner [5] we have
used Schön’s notion of design moves to explain how design decisions are arrived at:
through processes of creating choices (or design ideas), selecting (deciding which
of these ideas to take up), concretizing the idea in an evolving set of sketches
and prototypes, and seeing/evaluating the concrete result. Each move is a step
towards the final result: the overall vision or goal is the basis for evaluating each
of the moves. Our observations of design moves in a collaborative urban planning
workshop focus on the process of creating choices, visualizing them, and further
developing some of the choices.

16.1.2 The Case

The case we present is a full day workshop with seven participants and two facil-
itators discussing and visualizing how an existing metro station (Blindern station
in Oslo) could be redesigned. Hence, the project at stake was a real urban project
under discussion. In preparing for its 200th anniversary in 2011, the University of
Oslo, together with the metro company, had applied to the city council for funding
the rebuilding of the station, and had arranged an architectural competition. The
understanding was that the winning architect’s drawings constitute the basis for
rebuilding the station. So the participatory workshop had a real agenda – to evaluate
the plan and eventually come up with ideas for change – and workshop participants
were real stakeholders. One of them was from the architect firm that had won the
competition for redesigning the bridge across the train tracks (‘bridge architect’);
a university architect (representing the university management); two students also
working for the traffic information company; and students and faculty who used
the station daily, representing various interests: a universal design and accessibility
researcher, a bicyclist, a sound and music researcher, and a frequent user of the
bridge working in a department with units located on both sides of the station. In
the end the university did not receive the funding.

The participatory design tool about which we have published widely (e.g. [36])
was a round table onto which maps of different scales of the area could be placed
(Fig. 16.1 left). The Oslo workshop was the last of eight workshops in different
urban projects, and had a reasonably well-functioning prototype. The workshop
participants were invited to view the site, discuss the existing metro station and
the winning bridge, and to collaboratively visualize their design ideas by using
tokens of different shapes and colors, with which they could associate different
types of visual content (e.g., buildings, objects, people) and sound (e.g., café talk,



264 T. Bratteteig et al.

Fig. 16.1 The PD tool: table with map (left) and projection on the wall (right) where the placed
objects become part of a photographic panorama

the metro trolley stopping and starting, traffic). The content that was made available
to them in the form of ‘content cards’ reflected the concerns the participants had
voiced in interviews prior to the workshop: the difficulties for people with strollers
or wheelchairs to cross the bridge, especially in winter time; the traffic around the
bridge, but also the shortcomings of the present metro station which was seen as ‘not
welcoming’. The content cards that the designer team provided were partly also
designed to stimulate participants’ thinking about alternatives. The urban scenes
participants created on the map were projected onto a screen where the design ideas
could be seen as a more photo-realistic representation of the area (Fig. 16.1 right):
in the case of this workshop three photographic panoramas of the metro station area
were offered with corresponding maps, from different perspectives. The participants
could also ‘move’ between these perspectives.

In the following section we present details from the design process, which was
captured by two video cameras (one mobile and one fixed), complemented by
photographs. Screenshots of the situation on the table and the projected mixed
reality scenes were captured automatically. We also had the possibility to upload the
scenes participants saved as a result of a particular step in building their scenarios,
review the scene and listen to the sound. In our analysis we used all this workshop
material together with video, which is our main resource (see also [27]).

While other publications about the participatory tool look more into issues
of spatiality, representation and hapticity (how the tangible interface of the tool
influenced collaborative envisioning, e.g. [37]), in this paper we are particularly
interested in the design ideas workshop participants proposed and represented, and
how they were received: did anyone confirm the idea, build on it, add to it, argue for
or against it? Some patterns emerged and helped us identify several trajectories for
the design ideas.

16.1.3 Collaborative Design of a New Metro Station

The area that was the object of this workshop includes a metro station, which in this
part of the city runs over ground; a bridge for pedestrians and cyclists crossing the
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Fig. 16.2 Photo of metro station (left) with the winning architect’s 3D model (right)

Fig. 16.3 Upper row: newspaper stand at the platform (left); platform as information space
(middle), convenience store turned into café (right), lower row: sketch of bridge (left); placing
a stage with musicians (right)

track (Fig. 16.2 left), for which a new design had been created (Fig. 16.2 right); as
well as the different paths and roads leading to the station. Workshop participants
generated different design results for different parts of the area.

One idea that came up early in the workshop was based on the participants
agreeing that the existing metro station was not welcoming. The first design move
was to place a newspaper stand close to the metro station and, while observing its
impact, to change its scale and position (Fig. 16.3 upper left). This led to questioning
a building, which is currently used as a small convenience store: maybe it could be
turned into a welcoming place and information center. The next move consisted in
placing the newspaper stand closer to the building, linking it with sound. Participants
returned several times to the convenience store, finally turning it into a café with
indoor and outdoor seating (Fig. 16.3 upper right).
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Fig. 16.4 Animated flow leading across the track (left); newspaper stand amidst flows (right)

The main design task was to discuss and eventually improve the new bridge
design. The ‘bridge architect’ had provided a 3D image of the ‘winning bridge’
(Fig. 16.2 right). As it was too time-consuming to render, the visual artist in the
project team (a painter) made two sketches of it, changing the character of the
bridge into something light and open (Fig. 16.3 lower left). Positioning the bridge
across the train tracks required some patience. It involves finding the right viewpoint
in terms of angle of vision and distance. Alternative bridge designs that had been
prepared by the researcher team to help participants probe new solutions were not
considered.

Participants started placing flows of people, cyclists and cars on the paths close
to the bridge and across it, an affordance of the participatory tool (Fig. 16.4). But
an individual design move by the ‘bridge architect’ made them return briefly to
the question of making the area more welcoming. He placed a small stage with
musicians representing ‘entertainment’ between the bridge and the convenience
store building.

The flows that were rather prominent in the mixed reality scene drew the attention
back to the bridge itself. After a long discussion on how to ensure access to the
bridge for people in wheelchairs, as well as the safety of pedestrians on a bridge,
which is also used by cyclists, participants turned back to the station and the
adjacent building but looking at it from the bridge (with another map and panorama).
They agreed that they wanted people to maybe stop at the station, meet there,
get information and buy newspapers or coffee – ‘so it’s a mingling area instead’.
The newspaper stand was moved closer to the platform and the ‘traffic jungle of
pedestrians, cyclists and cars’ (Fig. 16.4).

Later the universal access researcher brought the conversation back to the need
for an information center. Her idea was to envision it as a quieter place with
better lighting, tactile information, maps and dynamic information available. She
suggested establishing information posts on both sides of the station, an idea that
the ‘bridge architect’ picked up immediately, saying that they should use the area
under the bridge, a move supported by the local resident. He immediately started
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Fig. 16.5 Bridge architect producing sketch (left), placing his sketch on the table (right)

visualizing the station as an information space, producing a series of sketches of
information devices, such as 3D map of the area, a signpost and a poster wall
(see Fig. 16.5 left). He placed these sketches on both platforms, taking great care
in placing, sizing and coloring these sketch objects. All workshop participants
appreciated the resulting scene (Fig. 16.2 middle) as a main collaborative design
result.

16.1.4 Ideas Move the Design

Design ideas need support from others to be taken up and further developed, a
process by which they often change. However, not all design ideas, even those that
are taken up by others, make it into the design result. This also depends on how
individual participants manage to place their ideas, concretizing them, and have
them accepted. Looking closely into this dynamic makes power issues come to the
fore. In urban planning, which is highly political this is an important perspective.

Switching our attention from the design ideas to those that suggested and
eventually concretized them, we observed several strategies for influencing the ‘life
and death’ of design ideas. Two of these strategies: blocking ideas by preventing
them from being represented visually and further explored and forming alliances,
are often used in conjunction. ‘Agenda control’ [2] is another strategy of exercising
of power in a more subtle way: controlling who is invited to the workshop, what is
discussed and who decides the topics, which solutions are possible, hence, which
problems are defined (and judged relevant) and therefore addressed.

Let us first look at examples of blocking design ideas. Both architects used this
strategy several times to prevent ideas that would have impacted the new station area
and bridge design from getting seriously considered.

The universal access researcher repeatedly mentioned the difficulties for wheelchair users
to access the bridge, climbing up the hill ‘because like it is today you are going up this slope
like this and I observed several people, one man with you know very heavy bags and so on
and, and he seemed to be too : : : ’.
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The ‘bridge architect’, interrupting her: ‘But actually the road that goes to B is steeper
than the regulations for a normal new construction’.

Bicyclist: ‘So it is an illegal road!’ <excerpt 1 from field notes w. transcripts>

Both architects then went into an elaborate argument presenting the new solution
as ‘perfect’ and compliant with the regulations and claiming how all other solutions
would be illegal and create a huge impact, destroying the area. In this way a design
move that may have led to a different (potentially better) solution was blocked.

This happened a second time, when the universal access researcher questioned
some of the design decisions concerning the bridge, and commented that the lack
of access ramps or elevators to shorten the distance crossing the bridge from one
platform to the other, was not a good solution for people in wheelchairs or people
pushing strollers.

The local architect immediately countered: ‘Elevators in the outdoors function extremely
badly here’.

When the universal access researcher pointed to the example of a well functioning
outdoor elevator in the city, he stated: ‘<The metro company> don’t want it, outside
elevators, their malfunctioning is : : : too high’. <excerpt 2 from field notes w. transcripts>

This is also an example of participants forming alliances for and against design
ideas. The two architects very often acted as allies, agreeing on and against
ideas.

When some participants blocked design ideas, they did this through anticipating
restrictions (real and imagined ones), simple lack of interest in an issue or by
‘putting the foot down’, when their own design ideas were challenged. Practical
argumentation was the most used blocking mechanism against any (new) design
idea. Very concrete problems concerning garbage or the current owner of the
convenience store came up as arguments against a new café. We also heard the
metro company being used as an ally against an idea (they will not allow outside
elevators) and the more general: ‘I don’t think the authorities will like it’.

These small examples highlight power issues in design. As design ideas need
more than one person to survive, participants sometimes behave in strategic
ways. Often the blocking was successful, since both architects used their power/
knowledge [10].

The universal access researcher and the bicyclist also joined forces, making criti-
cal comments and suggestions for increased accessibility. Only their strong alliance
made the ‘bridge architect’ include some of their arguments in ‘his’ solution. This
happened, for example, during the long design session about how to accommodate
both, pedestrians and cyclists, on the new bridge when the universal access designer
and the bicyclist used agenda control as a strategy, insisting on a focus on flows,
an affordance offered by the participatory tool. Creating and discussing flows
(see e.g. Fig. 16.4) turned out to be particular useful in addressing accessibility
issues. When the ‘bridge architect’ realized that potentially dangerous situations
between pedestrians and cyclists could arise, he immediately tried to integrate their
arguments into ‘his’ design. He used his ‘power to’, putting transparent paper on
the map and sketching his new solution whilst talking (Fig. 16.5). The distinction
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between ‘power to’ (agency) and ‘power over’ (dominating others) made by Pitkin
[25] is useful for discussing power in design [5] – acknowledging that these two
forms of power interact.

In this situation the ‘bridge architect’ deliberately ignored the participatory tool,
resorting to an architect’s way of producing an architectural drawing. This pushed
the other participants into the position of onlookers. Apart from commenting they
could only watch the architect sketching. He made a redesign move based on his
‘seeing’ the unintended consequences of the existing bridge design, hence blocking
a more radical questioning of his design that may have led to a different type of
bridge. In this way ideas and arguments against the bridge were transformed into
improvements of the original solution: The bridge remained ‘on the table’. In this
case the ‘bridge architect’s ‘power to’ enabled him to maintain his ‘power over’ the
solution.

The workshop was an occasion to see different kinds of power ‘at work’:
the ‘power to’ of the professional designer to concretize his design ideas in ‘his
way’, circumventing the participatory tool; the different power/knowledges of
the participants: architectural expertise, expertise in universal access issues but
also practical experience (using the bridge with a bicycle). Both architects used
‘normalizing’ [10] as a strategy: stressing conventions, regulations, and ‘how things
are being done normally’. We noticed also blocking, preventing an idea from being
taken up as a type of agenda control. The universal access specialist and the bicycle
enthusiast were good at breaking the agenda control, insisting on utilizing the
potential of the PD tool, looking at flows and accessibility issues.

Design ideas do not flow freely. They are subject to different types of interven-
tions upon which their ‘fate’ depends. Design ideas that were put on the table,
concretized as parts of the urban scene that the participants built, stayed there.
However, many of the design ideas brought forward by one of the participants were
not noticed by others and just ‘fell to the ground’.

16.1.5 Design Ideas Influence Each Other

Starting from this short story we now look deeper into how design ideas were put
forward, taken up by others, expanded and further developed. The design process is
iterative: participants return to the idea many times in the course of the workshop,
expanding it. Some design ideas, such as turning the convenience store into a
café, lasted throughout the process: they can be seen in the design result. Other
ideas, such as the welcoming and information areas, were merged or built on in
several rounds by several participants; hence they changed their shape during the
process.

According to Flach [8], there are two dimensions that contribute to problem space
complexity in an urban design project: first, the number of variables, parameters,
and degrees of freedom of a system; second, the nature of the interdependencies
between these dimensions. Hence, it is important to understand the consequences
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of design choices. They may open up new choices but also narrow down the design
space, precluding alternative choices. These are not neutral to the design process.
Looking into the nature of the relations between the choices – the linkages – helps
understand how they create a particular kind of dynamic in a design process. Taking
up a design idea (or choice) is a design decision.

The fact that design ideas influence each other has been observed by others
studying design work. Goldschmidt [13, 14] seeks to capture interdependencies
between design ideas by performing a ‘linkographic’ analysis. This involves iden-
tifying design ideas, evaluating their contributions to a design task, and examining
(and quantifying) their links with other ideas, the assumption being that the number
of links makes a design idea stronger. This also implies that some design ideas are
more influential than others. We can take a step further in analyzing the choices
made in a collaborative design project by taking their nature into account, not
just ‘counting’ them. Langley et al. [19] propose to look at decision-making in
organizations as ‘a complex network of issues involving a whole host of linkages,
more or less tightly coupled’ [19: 275]. They have identified different types of
decision-linkages: sequential, precursive and lateral ones, and developed a whole
taxonomy of linkages.

Almost all the choices participants in the urban design workshop made had
sequential linkages, which Langley at al. define as ‘interrelationships between
different decisions concerning the same issue at different points in time’ [19: 271]:
one design decision spurs other, smaller or bigger decisions. Snowballing – a
series of smaller decisions ‘snowballing’ into a major one – is a particular kind
of sequential linkage. The design moves towards the station as an information
center can be considered as a ‘snowballing’ of small design moves: from the
newspaper stand, the stage with music, the café, through the consideration of flows
and accessibility issues, to an expanded version of the initial design idea to have the
information points on both platforms. In retrospect these steps (and the detours they
implied) all ‘snowballed’ towards the end result.

Recurrence – the same or similar situation recurs – is another type of sequential
linkage quite common in design work. It can be found in the instances when
designers after an unsuccessful move have to go back to a previous state in order
to take the design in a new direction. Wagner [35] calls this ‘meandering’: an
oscillating between preliminary fixing and re-opening. An example is the unresolved
conflicts of the bridge design (Fig. 16.5), which were recurrently addressed during
the iterative process of redesign. Separating the flows of pedestrians (some with
wheelchairs, others pushing strollers) from the flows of bicycles (some of them fast
and potentially dangerous) was an issue not easy to resolve.

Precursive linkages concern decisions that are linked across issues and time
where ‘a decision on one issue affects future decisions on other issues’ [19: 270].
Six different types of precursive linkages can be distinguished: enabling, evoking,
cascading, merging, preempting, and learning. An enabling decision makes certain
outcomes more likely. We noted this in the workshop when the decision to keep
working with the existing convenience store by the metro station increased the
likelihood of integrating the building in the design – and this is visible in the
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Table 16.1 Overview of decision linkages

Sequential
linkages

Snowballing A series of smaller design ideas snowball into a large design idea
Recurring When prior choices have not resolved the issues at stake, a

similar decision situation may recur
Precursive
linkages

Enabling A decision may remove ‘blocks’, opening the way for additional
options

Preempting A decision may render other issues irrelevant or obsolete – this
can be enabling or constraining

Cascading A decision results in a series of (often unforeseen) problems that
need to be resolved

Evoking A decision evokes new problems and opportunities

design result. Preempting linkages occur when ‘one decision may render other
issues irrelevant, obsolete’ [19: 274]. In the urban planning workshop preempting
linkages were created when design ideas were blocked, rendering other related
issues irrelevant, leading to the ‘death’ of the design idea. One may consider the
existence of the new bridge design as a preempting linkage, which made alternative
ideas obsolete from the very beginning. The new bridge design remained on the
table. It had a similar effect as a technical decision in an IT design project, which
already has been materialized in a prototype [5]. The existence of the bridge design
also had a cascading effect, creating the need to solve a series of complex technical
issues. This narrowed the design space with potential alternative solutions being
excluded from being considered.

Evoking linkages are found when ‘one decision may evoke new problems or
opportunities’. The decision to explore the traffic flows around the metro station
area, led to the discovery of problems, creating learning linkages, which in turn
provided the participants with the opportunity to redesign the station to resolve
the problem. Finally, the merging of initiatives and ideas can create larger design
ideas: making the area more welcoming was combined with the idea of providing
an information center.

Lateral linkages are linkages between organizational issues that share resources
(pooled) or context (contextual). Since the design process constitutes the context for
most of the design move-decisions we do not discuss them here (Table 16.1).

Looking at the different kinds of linkages helps understand that design ideas do
not just ‘appear’ but have repercussions: new problems may be evoked, alternative
solutions precluded or a promising new choice enabled.

16.1.6 Visualizing the ‘Fate’ of Design Ideas

A visual representation of the ‘fate’ of design ideas is given in Fig. 16.6 [27]. Design
ideas are represented as colored circles, with different colors standing for different
participants. The circles are individual contributions, merging into pie charts when



272 T. Bratteteig et al.

Fig. 16.6 A representation of the idea development leading to a design result (https://www.
mn.uio.no/ifi/forskning/grupper/design/aktuelt/animation-with-text.mp4)

several participants elaborate on the design idea or merging into a new, expanded
idea. A circle ‘moves up’ to become a design idea when it is confirmed by another
participant and/or represented visually in the urban scene. Then it may be expanded,
resulting in a more elaborate representation and eventually become part of the final
design result (the square). A sequence of these graphical representations gives an
impression of the dynamics of the design process [27].

The local resident (purple) suggests ideas that nobody takes up. The bicyclist
(orange) also provides suggestions, which turn into a design idea when the universal
design researcher (light blue) joins him as an ally. However, the local architect (red)
stops the idea (see excerpt 2). The alliance ‘orange-light blue’ adds a design idea (the
flow debate), which the architect (green) incorporates into his design (green added
to the alliance circle). Later, an alliance between the three and the local resident
(purple) ends up with a final design result that stays (square).

Many design ideas fall to ‘the ground’, for a number of reasons; in fact, most
individual suggestions for design ideas in the workshop were just mentioned once
and then not followed up in any way. An idea can get left behind when the
participants pursue an alternative or competing idea, leaving the idea to slowly fade
away: design ideas die when they are replaced by new ideas. Ideas ‘die’ when no
one grabs hold of them; the idea may float around in the conversation for a period
of time before it slowly falls to the ground (like in a brainstorming session where
a large number of ideas are thrown into the conversation and only those that are
represented visually have a chance to ‘survive’).

In the diagram the density of interactions with a design idea is captured in the
form of increasing circle size. A larger circle size indicates a stronger and better-
supported design idea. Ideas that are visualized on the table are even stronger: ideas
that are a part of the final design result represent the strongest ideas, i.e. the ideas
with the highest support among the participants. The final result is represented by a

https://www.
http://dx.doi.org/https://www.mn.uio.no/ifi/forskning/grupper/design/aktuelt/animation-with-text.mp4
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square. Design ideas that were not represented, expanded, contextualized or changed
properties ended up as individual initiatives that were not recognized by others or
discussed further.

16.2 Conclusions

Architectural design has long been dominated by the ‘star system’ [9], where the
planning and detailing work is largely about concretizing the design concept of one
architect. Urban planning differs, as the political stakes are high and the issues too
complex to be addressed by one specialist only. Bringing stakeholders around the
table, as we did in the urban planning workshop we describe in this paper, means
that many design ideas are generated. Which of these ideas make it into the vision
for an urban site, depends on many factors, some of which we have been able to
identify.

Our analysis has looked at design ideas as choices that participants bring to a
design session and at decision-making in design as selecting among those choices
to further develop them. Following several design ideas that were brought up in the
workshop enabled us to trace the different paths these ideas took, from an individual
statement to an idea that is taken up by other participants, to being represented (put
on the table), and (in some cases) making it into the final design result. In visualizing
these paths we could see some of the circles representing design ideas rise and grow,
and that the larger a circle and the higher it rose, the more probable it was that it
became part of the end result.

The design process we describe was by no means linear. Trying to understand its
dynamics, we identified several elements.

Ideas need to find support. Often, this requires that they are ‘put on the
table’, hence visualized. Our analysis confirms previous research on the power of
visualizing (e.g., [13, 34]. The participatory tool that was used in the workshop
had been designed to give lay participants a voice in a discussion that is normally
dominated by experts. Hence, visually representing a design idea by ‘putting it on
the table’ was made easy for the lay participants. However, we also saw how an
expert ignored the tool in order to be able to appropriate arguments in favor of his
solution.

Another element is complexity and how a design idea may expand into a solution
or close the design space. We show how design decisions influence each other:
evoking new problems that need to be resolved due to unforeseen consequences;
opening up alternative choices or preempting them; several small ideas snowballing
into a large one, and so forth. Understanding the nature of decision linkages
in design – something which may only be possible in retrospect – captures an
important aspect of (collaborative) design work: the consequences of a design move
for other moves in the process to a design result.

However, it is not just the specific nature of different design ideas that moves
the design process. We also highlighted issues of power: different participants with
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different power/knowledges form alliances, promoting or blocking design ideas,
exercising agenda control. In particular the ‘power to’ of professional designers
allows them act as experts in their own language. Our analysis also points to
the power of ‘normalizing’: the ability to establish or refer to particular norms
as the right way of ‘seeing’ as an important resource in collaborative design
work. McDonnell [21] in her analysis of the work of two designers collaborating
in software development points at the importance of ‘signaling tentativeness’ in
collaborative design, as well as what she describes as ‘encapsulating’ a

disagreement without losing sight of the fact that it exists. The encapsulation does
not support the design of the software by data abstraction very well, but does serve
the collaboration itself by providing a way of avoiding having to resolve disagreement
sufficiently for designing to continue. [21: 61]

The strategies we identified were more confrontational. That workshop participants
made use of ‘oppositional moves’ may have to do with the fact that for some of
them (the ‘bridge architect’ in particular) the stakes in the project were high. In
workshops conducted in the context of other urban projects, where participants had
more space for imagining and exploring from different viewpoints, we observed
more ‘collaborative moves’ [5].

The case we discuss in this paper is special, since it concerns a participatory tool
for collaborative design that provides lay participants with the possibility to make
their own design moves. The case demonstrates that there is a number of ways to
create design ideas and influence design decisions and hence the design result.
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Chapter 17
“Matters of Concern” as Design Opportunities

María Menéndez-Blanco and Antonella De Angeli

Abstract Public design can be understood as a perspective that follows democratic
approaches to design, addresses collective conditions, and supports the formation
of publics. In this paper, we present our efforts to engage with a public design
perspective in a case study addressing the topic of dyslexia. The paper contributes
to the understanding of the process of articulation of matters of concern in public
design. In addition, the results can be considered as opportunities for design that can
serve as inspiration for other projects addressing the topic of dyslexia.

17.1 Introduction

In the book “The reflective practitioner”, Schön [15] suggested that design happens
in “messy and problematic situations” and, therefore, should not be seen as a
systematic approach to solving well-formed problems. He argued that design
happens in a space that emerges through the interaction between the designer and
the design environment. In this perspective, the design process is defined as a dialog
between the designer, the object of design and the environment. Through this dialog,
the design environment becomes a “lived landscape” that facilitates the expression
of “what can be through the exercising of what is.” [17].

This understanding of design as a dialog is consistent with the view of design
as contributing to the articulation of matters of fact into matters of concern. In
recent years, a small but active part of the design literature has investigated the
role of matters of concern in the design process. For example, [1] discussed matters
of concern as a way to elaborate on the controversies in participatory design
approaches to social innovation and [5] elaborated on design as a way to express

M. Menéndez-Blanco (�) • A. De Angeli
InterAction Laboratory, Department of Information Engineering and Computer Science,
University of Trento, Via Sommarive 9, 38123 Trento, Italy
e-mail: menendez@disi.unitn.it; deangeli@disi.unitn.it

© Springer International Publishing Switzerland 2016
A. De Angeli et al. (eds.), COOP 2016: Proceedings of the 12th International
Conference on the Design of Cooperative Systems, 23–27 May 2016, Trento, Italy,
DOI 10.1007/978-3-319-33464-6_17

277

mailto:menendez@disi.unitn.it
mailto:deangeli@disi.unitn.it


278 M. Menéndez-Blanco and A. De Angeli

matters of concern by showing its factors and consequences. In this paper, we
present the articulation of matters of concern as part of a project addressing the topic
of dyslexia. The results of this articulation process can be considered opportunities
for design that can help as inspiration for further research on the topic.

17.2 Related Work

17.2.1 Public Design

The concept “public design” has been used mainly in fields such as architecture,
urban planning and service design to refer to design for public contexts. The
concept has been recently introduced to the HCI community by the work of Di
Salvo and colleagues [5]. In “The Public Design Workshop”, a research studio at
Georgia Institute of Technology lead by Carl DiSalvo, technology is used as a tool
to articulate issues, contribute to the construction of publics, provide new ways
of empowering communities (e.g. homeless community), and stimulate reflection
around issues of public interest (e.g. air pollution). In this context, public design
is described as an approach that, through issue articulation and problem framing,
contributes to the formation of publics understood in Dewey’s terms as “a group
of people who, in facing a similar problems, recognize it and organize themselves
to address it” [4]. These few papers have investigated how design activities can
facilitate the formation of publics [11], however further work is required in this
direction.

Public design is a relevant perspective to the CSCW community because it deals
with collectives, and investigates how they relate to each other and the potential
role of technology. Indeed, public design share important characteristics with other
CSCW related design perspectives, such as community-based design [16]. However
there are also important differences between the two of them: community-based
design deals with established communities, while public design deals with the
formation of new assemblies of people who face a similar issue and organize
themselves to address it [4]. In addition, the concept of community entitles a shared
space, being this physical or virtual (as in the case of online communities), and a
shared goal and identity [14]. This shared identity is reflected in shared interests
and/or practices [14]. On the other hand, publics are heterogeneous and issue-
driven [16]. In order to explain this heterogeneity, some authors argue that there
is not a public but a multiciplity of publics [4]. As opposed to communities, publics
are issue-driven and therefore tend to emerge around controversial issues. These
characteristics suggest that adopting a public design perspective entails embracing
methods to facilitate articulation of these issues from different actors. In order to
address this objective, the concepts of matters of fact and matters of concern seem
like a path worth pursuing.
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17.2.2 “Matters of Concern” in Design

In 2004, Bruno Latour elaborated on the concepts of matters of fact and matters of
concern and argued that the former refers to issues that claim to report objective
conditions, whereas the later refers to “highly complex, historically situated, richly
diverse” political and social conditions [10]. Following this line of thinking, he
proposed that matters of fact could be articulated into matters of concern. Ever since,
the concept of matters of concern has been used in a few studies within the design
community [e.g. 1, 2], and in particular in public design [5]. In these studies, the
concept is instrumental to the articulation issues, understood as complex situations
that involve several actors, or groups of actors, who have different positions with
respect to the issue, and to the formation of publics [11]. An important characteristic
is that the elaboration of the space of design in terms of matters of concern entails an
understanding of design as a process of dealing with issues, rather than solving prob-
lems [5]. Some of these studies investigate how technology design can help express
matters of concern [5] and some others engage with the concept as a way to analyse,
communicate and reflect on relevant actors and controversial issues [2]. Even though
the articulation of matters of concern seems to be an important aspect of the design
process, these studies do not show how this articulation can be actually attempted.

The contribution of this paper consists in the articulation of matters of concern in
the context of a project dealing with the topic of dyslexia. Furthermore, this articula-
tion process can be considered as facilitating the emergence of design opportunities
that might facilitate public formation. Finally, the identification of these matters of
concern constitutes a contribution of its own since it might be interesting to address
them in the context of other projects addressing the topic of dyslexia.

17.3 Case Study

The case study deals with the development of a physical and virtual space around the
topic of scholastic inclusion, understood as the acknowledgement and facilitation of
different ways of learning in a scholastic context, with a special focus on dyslexia.
The process of design was initiated by different research activities that were aimed
at understanding existing controversies, with an emphasis on the relevant actors and
their relationships.

17.3.1 SPAZIOd

The activities presented in this paper are being developed in the context of Città
Educante (2014–2017), a program that aims to contribute to the infrastructuring of
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a city as a learning place. This vision is an alternative to existing technology-centric
approaches of the “Smart City” [7], which tend to focus on system development
and data gathering, and often overlook cultural, societal and individual aspects
[7]. Città Educante covers three main thematic areas: school/education, society
and technology. These thematic areas envision activities that contribute to the
development of an active, welcoming and reflective city where technology is seen as
a mean and not as a goal. As part of our involvement in the project we have started
SPAZIOd. This project wants to address the difficulties that the current educational
system faces when dealing with different ways of learning, with a special focus on
dyslexia. The choice of starting this project was grounded on the suitability of the
topic to the Città Educante program and a personal and professional interest of the
researchers involved.

The project is developed in a small region in North Italy, where the local
government has an especially powerful position. In addition, the project was timely
situated in a moment in which new educational policies mandated a Content and
Language Integrated Learning methodology in German and English. This approach
prescribes teaching a language and a subject at the same time (e.g. teaching
mathematics in German). The trilingual policy was launched in September 2015
and encountered fierce resistance from teachers and parents. A source of controversy
was that the project did not make any reference to learners with different ways of
learning. These characteristics render SPAZIOd as a case of public design because it
addresses a collective condition that involves many different actors that have diverse,
and often conflicting, views on the same matter. Interestingly, the conflicting views
are not only related to the particular setting of the project but also to the topic of
dyslexia.

17.3.2 The Dyslexia Debate

In their recent book “The dyslexia debate” [6], Elliott and Grigorenko describe how
dyslexia has been a source of controversy for a long time. Even though experts
agree that dyslexia relates to a difficulty in decoding and/or producing written
language, there is no generally agreed definition, nor shared understanding, of its
nature and causes, and little is known on how to address it in practice [6]. This lack
of consensus might have raised some skepticism, reaching the point that in 2009
a British Member of the Parliament claimed that dyslexia was a myth invented to
excuse poor teaching in schools [3]. In spite of the lack of an agreed definition,
there are shared underlying conditions that are commonly considered when doing
a certification of dyslexia. These conditions include IQ equal or superior to the
average, no physical disability (e.g. visual impairment), adequate schooling and
not being at a socio-economic disadvantage [6]. However, certification is not free
of controversy either, as it is subject to interpretation and largely affected by the
context. This complexity might partially explain the large variability in dyslexia
incidence, which ranges from 5–8 % to 20 % [6].
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In Italy, the context in which the research reported in this paper is situated,
the dyslexia debate has been exacerbated in the last few years due to a recent
law. Particularly, the Italian Law 170, approved in 2010, recognizes dyslexia as a
“learning disability” and provides a set of criteria for diagnosis, requirements for
teachers’ formation, didactic instruments and support to families.

In the design community, there are only a few studies that deal with the
topic of dyslexia. Most of them present specific design artefacts that support
dyslexic children in different activities [8, 13, 18]. However, to the best of our
understanding, the topic of dyslexia has not yet been addressed as an example
of public design, which understands the issue as a collective condition that might
trigger the formation of a public.

17.3.3 Method

Several research interventions were carried out to collect data regarding the context.
In this paper, we build on ethnographic activities performed by the authors,
who participated in several events around the topic of dyslexia (e.g. seminars at
schools and meetings organized by a parent group), analysed online data collected
from websites and social network groups, and performed eight semi-structured
interviews. While being involved in these activities, we realised that the topic
entailed an important emotional component, especially for children. Most of the
activities involved actors and activities related to children up to 14 years old. For
this reason, and based on ethical considerations, we decided not to involve children
directly in the initial research activities.

Eight interviews were conducted with a group of parents, teachers, educators
and local government officers. Parents and educators were approached due to
personal knowledge; teachers were selected based on the recommendation of the
two interviewed officers. One officer was responsible for Inclusion and Equality and
the other for the implementation of the trilingual policy in schools. The interview
script was designed building on the data collected through ethnographic activities. In
particular, it addressed potentially controversial topics emerged during the analysis
of this data, such as the understanding of dyslexia as well as the certification process
and public opinion.

At the end of the interviews, participants were invited to engage in an actor
mapping activity. This activity was aimed at identifying relevant actors, understand
how they perceived themselves and others, and facilitate the emergence of potential
controversies. In public design terms, this activity enabled the identification of
potential, or existing, publics and how they related to each other. To fulfill this
objective, participants were given ten post-its with the names of the relevant actors,
and an empty A3 cardboard. The list of actors was created using the actors who
were mentioned during the seminars and meetings. This list included teachers,
children, parents, associations, schools, local government, researchers, local health
department, and private companies. In addition, participants were provided with a
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set of empty post-its, if they wished to add any other actor. Then, they were invited
to create a map of the topic of dyslexia, with the actors and their relationships, while
thinking aloud [19]. They were told that it was not necessary to use all given actors
and that they could add new ones as they wished.

All participants but one allowed recording the audio, which included the
interview and the actor mapping activity, and using the data for further analysis.
Interviews were conducted by one of the authors; an external researcher transcribed
the audio recordings. The primary data of the analysis presented in this paper is the
interview transcript. The data was coded using Atlast.ti and thematically analysed
in two steps [3]. First, one of the authors coded the transcription individually
using open codes to identify recurrent themes, such as “certifications take a long
time” and “parents of DSA children are usually very proactive”. The themes
were consolidated through comparisons across the interviews and discussions with
the authors. In the second step, the themes were used to further identify central
statements in the transcripts. The analysis continued through meaning condensation
and interpretation [9], yielding to the identification of different matters of concerns.

We triangulated this data with our notes from the observation of several events.
They included a 4-h public meeting organized in Trento by the Italian Dyslexia
Association, where two bachelor students shared their University experience with
parents, younger students and teachers (in order of frequency of attendance) and
a 2-h presentation organized in Madrid by the Madrid Dyslexia Association. We
also attended a 2-h presentation hosted by a local school where a local teacher
association presented their homework support services offered, and 8 h of meeting
of a peer-support parent association. Furthermore, one of the authors had personal
experience with the topic [12].

17.4 Understanding the Design Space

17.4.1 Actors Mapping

During the actor mapping activity, most of the participants created a main cluster
formed by teachers, parents and children (Fig. 17.1). In most cases, participants
thought that this was the main cluster and placed it at the center of the map.
However, for some teachers, the school should be considered the main actor, and
therefore placed in the center of the map. In this interpretation, the school was
regarded as an institutional and central hub that mediated among different actors
and clusters of actors.

Regardless of where they positioned the school within the map, most of the
participants embraced the vision of the school as a central hub. Following this line of
thinking, they described that the school should act as mediator, facilitating commu-
nication between parents and teachers. However, the extent to which this happened
in practice was perceived as limited and influenced by a problematic relationship
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Fig. 17.1 Example of the actor mapping activity

between parents and teachers. Parents thought that teachers did not understand what
dyslexia was, or did not want to understand it, and knew very little about teaching
methods and instruments which could support children with dyslexia. On the other
hand, many teachers thought that it was difficult to communicate with parents of
kids with dyslexia. They complained that there were some parents who did not
understand the issue, or overlooked it, and some others who showed an excessive
preoccupation accompanied by a little willingness to collaborate. Teachers proposed
that there should be a referent in the school specifically dedicated to the mediation
between parents and teachers. In their opinion, the special needs representative
already present in most of the schools should play this role in the context of dyslexia.

Many times the local government, local health department, associations and
researchers were placed nearby and understood as the actors which could facilitate
the advancement of different aspects related to dyslexia. This notwithstanding,
teachers and parents claimed that at the moment this contribution was very limited.
In addition, most of the participants pointed out that the collaboration among these
actors was quite limited and complex, there were different understandings of which
were the weak points. In general, teachers were critical about their relationship with
the officers of the local government and highlighted that they mainly contacted them
to request data and to ask them to perform questionnaires but hardly ever to reply to
their comments, provide information or acknowledge their work. On the other hand,
local government officers were generally quite critical about teachers and argued
that they were resistant to change, particularly with respect to the trilingualism
project. However, they did not point out any specific communication issue with
schools, which might be due to the fact that they claimed to usually communicate
with the school principals. These officers also mentioned that they had on-going
collaborations with researchers and companies, mainly through research-funded
projects. Indeed, they particularly mentioned an on-going project dealing with the
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topic of dyslexia. Interestingly, some of the activities performed in the context of
these projects were the source of teachers’ complaints regarding data gathering and
questionnaires distribution.

Most of the participants agreed on the importance of associations as mediators
among parents, schools and local government. However, both teachers and officers
highlighted that associations formed by parents could sometimes hinder this
communication because they tended to be critical but did not propose ways to
address the criticisms. In general, the term “associations” was perceived as a too
general for denoting the complexity of roles enacted by this actor. Even though
a few people added new actors, most of them did it to highlight the difference
among kinds of associations. Most of the people distinguished between social
cooperatives, which offered support services during and after school hours; and
parents associations, which were usually perceived as grassroots communities that
were born out of the need to improve the communication among parents, schools
and the local government.

Some people highlighted that collaboration among the local health department,
researchers and teachers was especially important. Some teachers expressed their
interest in attending training activities organized by the local health department
and researchers. They explained that this collaboration could help teachers, and
especially those who played the role of mediators between the school and parents,
have a high quality training based on scientific knowledge. Most of the participants
left the actor denoted as “companies” outside of the map, stating that they played a
minimal role in the debate. In most cases, companies were considered as possible
future employers and potential sponsors for activities.

The actor mapping activity highlighted two main findings. In the first place, there
is a need for mediators that can intercede among actors, or group of actors. For
example, mediators are needed to intercede between teachers and parents. They are
also needed between the local government and the parents. The second finding is
that there is currently a public information. This public is a grassroots community
formed by parents who have a personal interest in the topic of dyslexia.

17.4.2 Matters of Concern

17.4.2.1 Public Awareness

Most of the people agreed that there is a lack of public awareness regarding the
topic of dyslexia. However, most of the tensions were not only triggered by the
lack of public awareness but also by the understanding of dyslexia as a disease,
or a disability. Parents, teachers and officers felt unease with this understanding
and denounced that it was something that needed to be changed. Paradoxically,
most of the existing initiatives to improve awareness were addressed to people who
already had a personal or professional interest. According to teachers, not knowing
or misunderstanding dyslexia became especially problematic when they spotted a
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child who might have difficulties reading or writing. In their opinion, when this
happened parents who did not know about dyslexia became scared, or in denial:

I have children in the fourth class of the elementary school that do not have the certification
because of the pupil’s parents : : : there is always a familiar context that it is not the same
for all children and in which it is not possible to intervene. I think that as parents everyone
tries to do their best for their children, but many times one does not arrive to the point
[Teacher]

Furthermore, teachers also highlighted that that some parents did not want
their children to work with dyslexic children because they thought that it might
hinder their learning. In addition, parents and teachers mentioned that children
with dyslexia were sometimes isolated from their schoolmates. In order to deal
with this issue, some teachers claimed to adopt strategies to explain children what
dyslexia was (for example, by showing movies which contained references to the
topic of dyslexia during scholastic hours) or to privilege activities that minimize the
differences between dyslexic and non-dyslexic children, such as learning-by-doing
activities:

When we do natural sciences ( : : : ), we seed the vegetable garden, I make children hoe
and touch the ground ( : : : ). They live the discipline and not only study it. In this way, the
problem of dyslexia, or any other kind of problem, becomes minimal. [Teacher]

17.4.2.2 Practical Information

In spite of the fact that the local government published a set of operational
indications for “specific learning disabilities”, most of the actors claimed that it was
difficult to find practical information about the topic of dyslexia. In general, teachers
and parents thought that finding information regarding legal aspects and practices
that could support children at school and at home was a difficult task and sources
were sometimes not consistent. This issue was especially problematic at the schools,
where many teachers complained that there was not a protocol to be followed once
it became evident that a child might have reading or writing difficulties:

(I get the information) through word-of-mouth because no one explains you anything : : :

I know everything through word-of-mouth and experience : : : I have worked on my own
experience because when I need something I become interested on it and I go to the one
who knows about it, who at this moment are the special needs educational assistants, they
know everything. [Teacher]

Some schools initiated activities aimed at providing more information. For
example, one teacher (who was also the special needs’ responsible at a school)
mentioned that her school had created a document that summarized the most
important legal aspects related to dyslexia and how to apply them in the school
context. Even though the document was shared within several secondary schools, it
was not publicly available.

Most of the parents seemed to collect complementary information on how to
do the certification from different actors, which included teachers, the local health
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department and private experts such as logopedists and psychologists. In addition,
parents of children with dyslexia seemed to become avid information searchers on
the Internet. Face-to-face meetings were opportunities for exchanging and confirm-
ing this kind of information. For example, one of the parents association organised
evening sessions with addresses several aspects that range from providing support
(e.g. adult dyslexics which tell their experience) to facilitating the services of experts
(e.g. inviting educators that help children doing their homework). Furthermore,
there were some experts and companies in the territory that offered presentations in
which they explained the details of the certification process, and offered their private
services, or presented their technological compensatory instruments. However, none
of this information was stored in a form of a shared repository where it could be
openly accessed.

17.4.2.3 Technological Instruments

Most of the actors agreed on the fact that technology can be beneficial for dyslexic
children. Indeed, the Italian Law 170 envisions that children with a dyslexia
certification have the right to use supportive technology and foresees financial
support to families to ensure so. Interestingly, most of the tensions regarding
technological instruments emerged due to a limited access to technology at schools.
During the research, references to different kinds of technological instruments
emerged. Teachers and officers mainly referred to what can be seen as general
technological instruments to support learning, such as a computer room and
interactive whiteboards. Parents often referred to assistive technologies, such as
the text-to-speech reader and autocorrect spelling, and cognitive training programs
specifically designed for dyslexics.

Many teachers complained about the limited technological resources and high-
lighted that technology did not only help dyslexics but all children. These teachers
claimed that the relatively low availability of technological artifacts was due to the
limited financial resources, which sometimes generated tensions among parents. On
the other hand, officers argued that the technological instruments were available at
schools but teachers did not use them. Indeed, a few teachers acknowledged having
little technological skills:

I have very basic knowledge, I am not a native user. I have been born in 1970 so I have
started using the computer at the university ( : : : ). I have reached to the [Office] package,
and not even, I know a bit of Excel, Word and several browsers. [Teacher]

Access to technology was perceived as paramount by some parents and experts,
who argued that computers are for the dyslexic what glasses are for the short-
sighted. Indeed, some teachers and parents claimed that children experienced
fewer difficulties when they used assistive technologies and cognitive training
programs. This notwithstanding, parents complained that when computers were
offered to dyslexic children at schools, they tended to be quite old and perceived
as something extraordinary. In addition, most of the schools had little technological
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resources specifically designed for dyslexic and some parents highlighted that
people, including themselves, lacked information about the existence and how to
use these instruments. Furthermore, the school did not envision specific support for
the children to help them learn to use the computer and teachers usually had a limited
knowledge of how to use it. Therefore, in most of the cases the family, experts and
associations, both in the form of social cooperatives and grassroots groups, were the
ones helping children use the computer and identifying available assistive software
and cognitive training programs. Unfortunately, this kind of knowledge did reach
neither the school nor the teachers:

When I look around I see parents which have informed themselves, who have children with
difficulties and have got information, and they have these kind of [technological] support at
home but that at the school usually is not used. [Officer]

Furthermore, excelling in the use of computers seemed to have a positive effect
on dyslexic children’s self-esteem and, according to teachers, many times they
decided to pursue careers in technical topics such as computer science. Several
teachers mentioned that once children learned how to use the computer, they became
much more skilled with computers than other children:

Furthermore, they [dyslexic children] become kind of computer experts because they have
this instrument only for them, so many times ( : : : ) they become our technicians. [Teacher]

In general, most of the actors perceived technology as important in supporting
learning. Initially, it seemed that the main issue was the scarcity of technological
resources. However, deepening into the issue it emerged that the problem was not
only the availability of recourses but also the awareness of available tools and skills
on how to use them. This was particularly important in the case of technology
designed for dyslexics. The main actors involved were the children, teachers and
parents. Interestingly, this issue had already brought some parents together who,
through a grassroots community, organized events where experts helped children
using these technologies. Unfortunately, this knowledge remained at a local level
and did reach neither the school nor the teachers.

17.4.2.4 Emotional Load

Many of the interviewed people mentioned that dyslexic children were perceived,
and perceived themselves, as being different. Some teachers highlighted that being
dyslexic was a characteristic “as having curly hair” but this did not seem to be a
general understanding. Indeed, it is interesting to notice that some of them used the
term “outing” to refer to the moment when dyslexic children decide to make their
characteristic explicit to others. To avoid feeling different from their classmates,
dyslexic children often renounced to bring their computer to class, and the family
sometimes influenced this decision:

Often they refuse to use these instruments in class because the are afraid of being judged as
different, of being offended. ( : : : ) We need to make them [families] understand that using
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these instruments means providing a sense of fairness. Giving these children something
that is missing, the instrument that places them in the same condition as others. Because
sometimes they say ‘but it’s better they don’t because maybe after they make fun of them’.
[Teacher]

According to some teachers, not using the compensatory instruments might start
a vicious circle: without the computer, children might strive to catch up with the
rest of the class and, therefore, increase their frustration and lower their self-esteem.
Indeed, feelings of frustration, anger, low self-esteem and sadness came out very
often. Indeed, these feelings were usually more intense when children realised that
they experienced more difficulties than their colleagues, but did not have yet a
dyslexia certificate:

They are sad children, sad because they feel misunderstood, at the margin of their sociability
and often they isolated. They are children that usually stay aside. [Teacher]

The emotional distress might be influenced by the fact that in the secondary
school (age 11–16) most of the times being different seemed to be perceived as a
problem and seldom as a value. Very often during the meetings, parents told stories
that referred to negative experiences, frustration and incomprehension. Negative
experiences seemed to be especially present during scholastic activities and the
certification process. Teachers and, in particular, parents elaborated on several
specific practices that could stimulate negative feelings (e.g. highlighting errors
with a red pen) or positive ones (e.g. making children more participate in practical
activities; highlighting strengths).

17.4.2.5 Certification Process

Obtaining the dyslexia certification was an important milestone in the familiar
and scholastic context. Sometimes parents did not understand why their children
experienced so many difficulties at school and described the moment in which they
obtained the certification as a relief. In the scholastic context, having a certification
allowed teachers to start applying dispensatory and compensatory measures:

Until the certification does not arrive, in which it says that I am authorized to intervene in
a certain way, and even if I have the intuition that the child needs it, until you do not have
this damn piece of paper you cannot start doing anything. [Teacher]

The certification process seemed to be also a source of controversy. Many
teachers and parents complained that the process was too slow; giving place to
situations in which children who started the certification process at the beginning of
the scholastic year had not got the certification until the end of the scholastic year.
Teachers argued that the local health department was the bottleneck in this process.
Indeed, the time required by the certification process seemed to be significantly
reduced when it was lead by a private expert. However, in other cases, some teachers
complained that nowadays everyone who started a certification process “comes back
with something” and that some children who were certified as dyslexic might only
need some additional time:
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From my point of view, it [dyslexia] is simply a lack of respect for the time that different
children need. ( : : : ) If they would have done one year more at the kindergarten or one year
more of elementary school, they would have probably straighten their path. [Teacher]

From the moment the child had a certificate of dyslexia, the family brought it to
the school, which could start applying the measures envisioned by the law, such
as the creation of the PEP (Personalised Education Plan). The goal of the PEP
was to adapt the scholastic activities to each child based on the specific difficulties
observed during the certification process. The PEP was usually created by the school
and discussed during a meeting with all relevant actors such as parents, teachers,
educators and experts.

In theory, the meeting to discuss the PEP should play an instrumental role
towards the alignment among different actors. In practice, parents usually com-
plained that the school was little proactive in providing the PEP, which should
also be renewed every year, and that some of them did not even do it. Teachers
highlighted that the usefulness of this meeting often depended on the kind of experts
involved. In their opinion, experts who belonged to the local health department
usually did not participate in the PEP meeting and the certification document was
too general, difficult to understand (it was usually perceived as “too technical”) and
lacked practical implications for the school.

17.4.2.6 Collaboration Among Actors

In many cases, the relationships among different actors seemed to be problematic.
The most critical one, especially considering their role in the issue, was the
relationship parents-teachers. Interviews and meetings highlighted several conflicts
between these two actors. Some parents felt that teachers did not understand the
needs of their children and even wondered whether they were qualified to do so.
This conflict was highlighted during the meetings, in which it was very common
to listen to personal stories of parents complaining about a particular teacher. On
the other hand, some teachers felt overwhelmed by the interaction with parents
and criticized their unwillingness to collaborate. Surprisingly, officers thought that
parents’ opinions, in particular with respect to the trilingualism project, were
being manipulated by the teachers, who wanted to the deliberately damage the
project in benefit of their personal interest. In addition, officers claimed that the
communication with parents did not work and, in their opinion, associations should
mediate this relationship:

Associations should support parents and collaborate with the local government because
the associations manage to gather parents’ voices, collect their opinions and synthesize
them and, therefore, they should be the channel towards the local government. We usually
experience a communication parents- local government and parents-public institution : : : .
That it does not have much sense, it is not efficient and the system does not learn. And this
is a problem. [Officer]
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Indeed, teachers also saw the associations as playing a central role since they
could address a broad range of needs. For example, associations were perceived as
an actor that can help mediating between different actors (e.g. local government-
parents and school-parents), providing information on procedures and available
materials (e.g. certification process, legal issues, compensative instruments) and
infrastructuring the offer of supporting services (e.g. provide educators, organize
home-work groups after school). However, officers and teachers thought that
currently some associations were also detrimental since they brought too many
complaints and too little proposals.

17.4.2.7 Digitalization of Practices

Most of the teachers used the Internet to look for didactic resources, such as
media content to show to the students and examples of practical activities to be
implemented in the classroom. Many of them identified specific websites or video
channels to find material. These activities were usually performed alone and not
shared with other teachers. In spite of this interest, there seemed to be also a
part of the teachers who show some resistance to technology and argue that it
cannot supplement face-to-face and hands-on activities. An interesting case came
out during one of the interviews, in which one teacher described how a group of
teachers at her school was trying to collaboratively create a virtual space for sharing
relevant didactic content. During the interviews, she mentioned that they had not
finished yet because, in spite of the fact that the school’s IT services helped them
with the technical issues, adding content was too tiring and time-consuming.

Even though the lack of time and, in some cases, skills were the main issues
hindering the digitalization of practices, some teachers also expressed some resis-
tance to the public exposure that the use of technology and the Internet might
entail. For example, one teacher was worried about having English mistakes in the
website, particularly due to the fact that the center was a reference point for the
trilingual policy. Some teachers thought that such a platform might also be useful
for communicating the homework, so children could check it online and would not
need to copy it from the whiteboard (a common issue among dyslexic children).

17.4.2.8 Precarious Working Conditions

Most of the teachers had a precarious working condition, which included not
having a fixed position, moving among different schools and low salaries. Teachers
were usually overwhelmed by additional activities such as support for the school,
participation in department board and professional development activities. Per year,
teachers needed to spend 40 h in additional activities and a minimum of 15 h in
professional development activities. An important issue among teachers was an
uncertainty regarding which activities would be accepted as “additional activities”.
Also, they did not have a system that recorded or showed how many hours they
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had done and how many were missing. This uncertainty created a potentially
problematic dynamic: teachers became concerned about doing activities that at the
end would not be registered and used to give preference to those activities they know
they would.

Most of the teachers perceived the professional development activities as an
advantage. However, some of them complained about the way they are sometimes
implemented. In most of the cases, complaints were related to the quality of
the trainer and relevance of the proposed topics to their personal interests. In
this respect, teachers would like to be able to make proposals on what to spend
these hours. A few teachers spontaneously proposed including activities that would
contribute to the development of SPAZIOd as professional development activity.

17.4.3 Discussion

This paper extends the existing corpus of research on the articulation of matters
of concern in technology design [2, 5] by showing how their articulation can be
attempted. In our experience, an important aspect is that this articulation entails the
triangulation of data obtained through different methods, that enables an exploration
of the design space at different levels. On the one hand, the observations of different
events allowed us to have a general understanding of the complex political and
social conditions [10]. On the other hand, through the interviews, we could identify
specific issues that were relevant for many people but regarded differently by
different actors. Results indicate that these activities are intertwined and, therefore,
should not be considered independently, especially when designing following a
public design perspective. For example, the data collected through the observations
at events were instrumental in the elaboration of the script used during the interviews
and the initial actors in the actor mapping activity. In addition, the data gathered
during the interviews triggered the further exploration of the political conditions.
For example, the interviews highlighted the existence of a project aimed to enable
the early identification of potential writing and reading issues, which was grounded
on the 170 law and where the local government, companies, research institutions
and some schools collaborated.

An interesting aspect of the concept of matters of concern is that it illustrates
issues around which publics can be formed [5, 11]. For example, the lack of practical
information on legal and procedural aspects mainly relates to parents, experts,
teachers and associations. These actors, or some of them, might eventually get
together to face the issue and trigger the formation of a public. In addition, the issue
of lack of practical information can be addressed by designing a specific artefact
(e.g. a digital platform which supports sharing of relevant information among related
actors), which can be considered an opportunity for design. These results suggest
that the articulation of matters of concern is an interesting concept, but further
research needs to be done to understand how it can facilitate public formation and
artefact creation. In our experience, an important aspect is to engage with activities
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that facilitate the understanding of the related actors and their relationships. In our
study, the actor mapping activity allowed the identification the important role of the
mediators to bring people together. The need for mediators also highlighted tensions
among actors, particularly between parents and local government, and parents
and teachers. Associations could play the role of mediators although it would be
important to differentiate between social cooperatives and grassroots communities.

Finally, the results highlighted issues that can be instantiated as design oppor-
tunities worth to be pursued. Although they are situated, we still believe that they
can serve as inspiration for research that deals with design related to dyslexia. For
example, the lack of information with respect to existing technological instruments
specifically designed for dyslexic children can help as inspiration for the creation of
a digital platform that supports gathering and transferring this kind of knowledge.
In this way, technological artefacts are not used to articulate matters of concern [5],
but the articulation of matters of concern inspires the development of technological
artefacts. In addition, the controversies emerged due to the misunderstanding of
dyslexia as a disease or disability can inspire the organization of initiatives that
aim to influence the public understanding of dyslexia. Although out of the scope
of this paper, this has been the inspiration for the activities following this research.
The main one has been the organization of the first “European Dyslexia week” in
Italy, which triggered the design and development of several design artefacts and
supported the creation of ties among related actors, such as the local government,
schools, parents, associations, research centers and the university.

17.5 Conclusion

The articulation of matters of concern can contribute to addressing the “messy
and problematic situations” in which design takes place. An especially interesting
aspect of the concept of matters of concern is that it facilitates dealing with issues,
rather than solving problems. This approach can be an alternative to many of the
current approaches to the design of technological artefacts, which tend to focus on
solving problems by means of mobile applications or digital services. In addition,
the identification of relevant issues might contribute to the formation of publics. In
our opinion, the relationship among the articulation of matters of concern, design
artefacts and public formation is an interesting one. Previous research has elaborated
how design artefacts can express matters of concern; this paper aims to contribute
to the understanding of the relationship between the articulation of matters of
concern and design artefacts. A potentially interesting research direction in public
design would be investigating the relationship between public formation and artefact
design.
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Part II
Interactive Experiences

The widening interest from research to design in this volume becomes central in the
following chapters, which elaborate on experimental interactive experiences that
represent, reflect upon and instantiate the conference theme: “Making Together”.
The Interactive Experiences track welcomed submissions about artistic experiments,
digital artefacts or interactive installations that emphasized making and cooperation
such as community engagement, civic participation, or collective making and digital
fabrication. The track did not only call for submissions which provided fascinating
outcomes but also for installations that reflected on how the artefacts were designed
and could be enacted in practice.

Considering the cross-boundary nature of this kind of installations, the submis-
sion format was accustomed to accommodating both artistic and more academic
contributions. All installations submitted a portfolio containing a description of the
installation, the technical and logistical requirements and a possible scenario of
how it could be implemented within the conference. In addition, authors had the
opportunity to write a short paper to extend the portfolio and further unfold, on a
more academic level, the lines of inquiry and theoretical grounds instantiated by the
proposed interactive experience.

This section presents a total of five accepted papers. Each of the papers represents
an individual contribution that must be seen through the lenses of the actual
installation and interactive experience enacted at the conference. They explore
collaborative systems and collective action on a number of levels, in a variety
of contexts and taking widely different forms of expression; from sonification of
everyday environments to audiovisual and tactile music-making and engagements
with research data, from gamified technology probes for computational thinking
to the experience of WiFi through sensorial augmentation. The aim is to facilitate
discussions and debate around these themes at COOP as a resonance between the
embodied, interactive experiences and academic, critical reflections.

This track would not have been possible without the help and enthusiasm of the
authors and reviewers, who offered their effort and time. In particular, we really
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Chapter 18
Audio Satellites: Overhearing Everyday Life

Morten Breinbjerg, Marie Koldkjær Højlund, Morten Riis, Jonas Fritsch,
and Jonas R. Kirkegaard

Abstract The project “Audio Satellites – overhearing everyday life” consists of a
number of mobile listening devices (audio satellites) from which sound is distributed
in real time to a server and made available for listening and mixing through a web
interface. The audio satellites can either be carried around or displaced arbitrarily
in a given landscape. In the web interface, the different sound streams from the
individual satellites can be mixed together to form a cooperative soundscape. The
project thus allows people to tune into and explore the overheard soundscape of
everyday life in a collaborative and creative process of active listening.

18.1 Introduction and Motivation

In this paper we present “Audio Satellites – overhearing everyday life”, a cooper-
ative system that allows people to actively listen to their everyday soundscape by
mixing together streams of auditory data recorded at different physical locations.
Hereby, people can curate a mediated soundscape that expresses an individual
or collective perspective on the everyday. The idea of listening to a soundscape
normally relates to a passive situation, where people listen to a pre-recorded
soundscape or participate in a sound walk in which they are encouraged to listen
to e.g. a city soundscape following a predetermined route. In our project, we want
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instead to encourage people to be active listeners in the following two ways. First,
the audio satellites can be displaced at free will as long as there is access to a
WiFi-network that allows for live streaming of sound from the built in microphones.
Second, the different sound streams can be mixed together in real time and listened
to by a person through a custom designed web interface. The people setting up the
audio satellites and mixing together the audio streams can be the same, or they can
have decided to work together, but will most likely be unknown to each other.

The project builds on an ongoing exploration of the collaborative potential in
using interactive sound to engage people in living cultural heritage and collective
storytelling as a form of community engagement [1, 5]. The research agenda
pursued in “Audio Satellites – overhearing everyday life” is to create a more agile
system, with mobile listening devices that can be distributed freely indoor and
outdoor, and further to add the real time mixing as a collaborative ingredient to
facilitate a participatory and active listening experience

In this article we first outline a conceptual framework for how listening through
technology can be used as a strategy to engage people in an exploration of their
everyday lives. We build on this to introduce the concept of “overhearing” as a
central concept for exploring the aesthetics of listening. We then present the Audio
Satellites system and related work. Finally, we reflect on the way in which the
system can be understood as a cooperative system that allows people to attune to
their everyday environments in novel ways through collaborative making and active
listening.

18.2 Listening Through Technology

Often soundscape recordings are seen as ways to represent or draw attention to the
structure or the constituent elements of a given place, but as Murray Schafer noticed
any recording is technologically mediated and as such the role of technology and
the question of what it means to listen through technology should be considered [8].
As a consideration, we wish to avoid what Yolande Harris calls sonic colonialism,
as any de-contextualization of a soundscape from its environment forces us to
listen as outsiders, inevitably biasing our understanding, often leading to a pseudo-
understanding of a distant location. Harris stresses the importance of considering
our relationship to the recorded sounds: the context in which they originate, the
place in which we hear them and how our experience is mediated by technology
[4]. So how, then, can we make the acute awareness of embodied location present?
By playing with ways of listening, e.g. by encouraging listeners to be aware of the
displacement in interplay with their immediate surroundings and technology.

Harris suggests the term techno-intuition to encompass the practice of using
technology to establish and enhance our relationship to the environment through
sound and listening in action [11]. With the aid of sonic technologies and awareness
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enhancing practices, we can re-experience environments we know and access
others beyond our physiological abilities. So rather than considering technology
as the antithetical to the environment it becomes a way to provoke a sense of
direct involvement and entanglement with it. When we are physically involved in
movement and action it provokes an attitude of openness challenging us to expand
beyond ourselves as consistent, closed entities. In this way active listening through
technology provokes an open attitude that form new sonic relationships with the
environments around us, than through passive listening.

18.3 Overhearing: The Aesthetics of Listening

Brandon Labelle, echoing Michel Serres, introduces the concept of the overhear
as a generative potential forming an essential part of our experience of everyday
environments. The overhear is not to be considered as the neutral backdrop (as
suggested in the common term background noise/noise pollution), but a necessary
ground on which the signal is heard, and therefore a part of the relation and a
productive component of all information transmission. The overhear is the horizon
that all sounds relate to, in the open space, as there is always sound outside the frame
of a specific listening and therefore these multiple perspectives become part of the
experience with a promise of the outside. The overheard registers and underlines our
spatial surroundings by explicitly connecting us deeper than through what we see
and consciously listen to. In this sense, the overhear expands our space or freedom
to act [7]. With the concept of overhearing we wish to call attention to the kind of
listening strategies that the Audio Satellites system supports. In Danish, the word
“overhear” has two meanings. The traditional understanding of the word refers to
the situation where we do not hear something that we were supposed to hear due to
e.g. distraction. The second and recent understanding refers to the situation in which
we hear something that was not meant for us to hear in the first place. In this context,
we play on both meanings of the concept in the sense that the system allows people
to attune to sounds we normally do not pay attention to e.g. noises or background
sounds, to penetrate what Luc Ferrari has called the “domain of secrecy” [3] i.e.
tapping into sounds that was not deliberately directed to our attention. In the latter
case, issues around intimacy, surveillance and telepresence come forward. As such
the system allows, in the terms of Susan Sontag, for both a hermeneutic and an erotic
way of listening [9]. In the hermeneutic way, the soundscape becomes “readable”.
We hear the different sound streams as representations of specific events and places
and use them to make sense of what we are listening to. In the erotic approach,
the purpose is not to map and identify space and to seek an overview but to
affectively sense the sounds heard in all their detail and material diversity and to
follow imaginary paths that echo the unruly and “ghostly” nature of sound [2, 10].
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18.4 The Audio Satellites Concept and Related Work

The project “Audio Satellites – overhearing everyday life” consists of a number
of mobile listening devices (Audio Satellites) from which sound is distributed in
real time to a server and made available for listening through a web interface – the
overHEARD online soundscape mixer. The Audio Satellites can either be carried
around or displaced arbitrarily in a given setting. Through a web interface, the
different sound streams coming from the individual satellites can be mixed together
to form a cooperative soundscape. The soundscape can only be heard in real time,
and is not recorded. The proposed soundscape mixer is compatible with current
digital devices such as smartphones, tablets and computers.

The Audio Satellite technical platform is based on the Raspberry Pi 2 equipped
with WIFI/3G modem and a high quality audio interface. Streaming is done using
Darkice and Icecast with a 3G modem. Besides a Linux OS, the Raspberry Pi runs
the Jack Audio Server, Pure Data (pd-extended) and Darkice. Dynamic directional
microphones are placed at carefully selected places at the site, all connected to
a rack mount digital mixing console with DSP capabilities. Via Ethernet based
OSC (Open Sound Control) it is possible to control parameters such as level, pan,
equalization and dynamic processing (compression/limiting). The output from the
mixer is then connected to an audio interface. From the audio interface the audio
is sent to Pure Data. From here it is routed via Jack to Darkice that encodes the
audio stream to mp3-format and streams it to the Icecast server. The web interface
where users can mix the soundscapes contains a player that receives the Icecast
streams from the different satellites. The different Audio Satellites are physically
constructed for outdoor use and designed to be as maintenance free as possible. The
enclosure ensures a moist free environment so the electronics will not corrode or
short-circuit. They do not need Internet cable connection as they stream via a 3G
modem. However, they do need power. The Audio Satellite status can be monitored
and reset via the Internet connection and calibration/adjustment to the audio signal
can be done here as well.

The Audio Satellite system continues a line of inquiry opened by the possibility
of bridging different geographical locations through sound in real time arising as
early as with the invention of telephone and radio broadcasting, understood as
forms of listening through technology. With these technologies, the ghostly nature
of sound, which allows for “the presence of what is absent” [10], like the voice of
a person transmitted from the far end of the world, is accentuated. Today, many
projects presenting the soundscape of places around the world can be heard on
the Internet based on uploaded sound recordings or live streaming of sound. In the
London Sound Survey initiated by Ian M. Rawes in 2008, sounds of everyday public
life throughout London is collected in order to document the soundscape of London
city and how the sound environment changes (http://www.soundsurvey.org.uk).
Similarly radio aporee, an open and collaborative platform for research on sound
founded by Udo Noll, allows people to upload sound recordings as long as
they subscribe to a few guidelines (http://aporee.org/maps/). In the orca-live.net

http://www.soundsurvey.org.uk/
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project, building on the research of Paul Spong, underwater sound is streamed live
through a network of hydrophones allowing for e.g. the detection and experience
of whale/orca songs. The project relates to the concept of the Nature Network:
stations set up in Nature in order to transmit live images and sound to people
around the world. All these projects differ from each other by being either curated
or collaborative/open and by being archival or live/in real time.

A more explicitly socially oriented project is Peccioli Radioscape, which formed
part of the Presence Project led by Anthony Dunne and William Gaver, and explored
how radio could be used to amplify the sociability of the small rural village of
Peccioli. The elderly people of the village were enabled to overhear the social life
taking place in the streets, at the market or in cafe’s from within their private homes.
By placing transmitters with built-in microphones in the landscape, people could
tune into the sounds of other people talking and discussing or into the sounds of the
rural landscape like bird songs or the sound of splashing water from near by streams.

In “Audio satellites – overhearing everyday life” we share the common ideas
of presenting different everyday soundscapes to people using different listening
technologies. We wish further to expand the idea by developing an aesthetics of
listening based on active overhearing, having listeners mix different sound inputs
from their everyday environments. The ambition is to qualify the way people can
overhear and attune to everyday soundscapes through technology as active listening.

18.5 Conclusion

The aim of the project “Audio Satellites – overhearing everyday life” is to allow
people to tune into the everyday soundscape and evoke an active listening approach
through a process of participation. The active listening process is facilitated by
either controlling both the position and placing of the individual Audio Satellites
or by mixing the individual audio streams into a personalized soundscape through
the web interface. Active listening as overhearing is to be understood as a process
of bodily action, interaction and intentionality. As such, people participate in
a creative process of collaborative making that is both situated and embodied,
formatted through a complex relation of technological and human agency. This
creative process arises within a field of force and flow of material, as suggested by
Tim Ingold, where the active listening process represents a form of improvisation
with technology, flows and rhythms of sound and spatiotemporal conditions [6].
Hereby, overhearing becomes a process of active involvement, participation and
exploration that counters the normal comprehension of overhearing as a passive
and unconscious modus.

Acknowledgments This research has been funded by Aarhus University’s interdisciplinary
research centre, Participatory IT, www.PIT.au.dk (project code 10509) and European Capital of
Culture, Aarhus 2017. Also thanks to the people at CAVI (Centre for Advanced Visualization and
Interaction) for technical support.

http://www.pit.au.dk/


302 M. Breinbjerg et al.

References

1. Amund D, Breinbjerg M, Fritsch JS (2013) Ekkomaten – exploring the echo as a design fiction
concept. Digit Creat 24(1):60–74

2. Breinbjerg M (2012) Urban sound interfaces: poetic approaches to media architecture. MAB’
12 proceedings of the 4th media architecture biennale conference: participation. Association
for Computing Machinery, New York, pp 43–46

3. Ferrari L (1996) I was running in so many different directions. Contemp Music Rev 15(1–
2):95–102

4. Harris Y (2014) Techno-intuition. In: Artistic experimentation in music: an anthology, vol 167.
Leuven University Press, Leuven

5. Højlund M, Riis M (2015) Wavefront aesthetics – attuning to a dark ecology. Organised Sound
20(Special Issue 02):249–262

6. Ingold T (2010) The textility of making. Camb J Econ 34(1):91–102
7. LaBelle B (2012) Shared space. Talk at “The Sound of Architecture”. Yale University,

Philadelphia
8. Schafer RM (1994) The soundscape – the tuning of the world, 2nd edn. Destiny Books,

Rochester
9. Sontag S (1961) Against interpretation and other essays. Farrar, Straus and Giroux, New York

10. Toop D (2010) Sinister resonance. Continuum International, New York
11. Yolande H (2013) Presentness in displaced sound. In: Leonardo Music Journal, vol. 23. MIT

Press



Chapter 19
Gamified Technology Probes for Scaffolding
Computational Thinking

Rosella Gennari, Vincenzo Del Fatto, Edona Gashi, Julian Sanin, and
Angelo Ventura

Abstract This paper advances the idea of gamified probes for scaffolding chil-
dren’s computational thinking, and specifically algorithmic thinking. The paper
presents the making of such a probe for a sorting algorithm. The making of the
probe was alternated with its evaluation, and realized in the MakerSpace of the
University of Bozen-Bolzano through a collaborative interdisciplinary effort of
computer-science students and researchers from different research areas.

19.1 Introduction: Background and Motivations

In the 1980s, Saymour Papert had conducted computer science studies with children
for growing their problem solving skills [4]. Moving from Papert work, Jannette
Wing introduced the idea of computational thinking as a collection of skills
for problem solving used by computer scientists [5]. Pioneering work behind
computational thinking can be traced back in the 1950s with algorithmic thinking,
which requires reasoning on a problem with algorithms.

Several computational thinking approaches to teaching algorithms to children,
such as CS Unplugged and specifically algomotricity, require reasoning about
algorithms through physical activities, which should help children in developing
their mental representation of how algorithms work. Computational devices should
be of secondary importance. Such approaches mainly require experiential learning:
the direct transmission of knowledge should be kept to a minimum, and children
should learn by experimenting through the scaffolding of teachers and physical
objects acting as probes.
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In this paper such tangible objects take the form of a gamified technology probe,
named BALA. This was developed for scaffolding children’s comprehension of
sorting algorithms through playful activities, as explained in the following.

The idea of gamified probes is rooted in gamification of educational (interaction
design) activities for children, advanced in [1] and put to work in [2]. In the 2014
study in [2], such gamified probes acted as design probes: each was endowed with
few functionalities specific for the activity. Probes were gamified because they were
designed with game design principles and patterns. Those probes were assessed
through observations, and inspired the design of improved gamified probes for
children, equipped with technology. Technology, in the form of embedded micro-
electronics, helped in transparently improving probes’ interaction with children and
in promoting interaction among children and adults, besides in logging relevant data
according to the expected functionalities of probes.

This paper carries over the idea of gamified technology probes for educational
activities with learners of different ages. It advances the idea of gamified probes
for algorithmic thinking. The paper starts presenting the idea of the BALA gamified
probe for sorting, and it explains its making through collaborative design. The paper
also outlines how formative evaluation sessions were conducted and interleaved
with making sessions, by adopting a lean User eXperience (UX) approach [3].

19.2 A Gamified Technology Probe for Sorting: BALA

BALA is a gamified technology probe for the bubble-sort algorithm. See Fig. 19.1.
It was printed with a 3D printer, and enhanced with Arduino micro-electronics
components and a display. Bubble-sort is a simple sorting algorithm that goes
iteratively through a list, comparing each time two adjacent items and swapping
them if not ordered. BALA embeds the idea of pair-comparisons, and guides
children to sort themselves or objects by reasoning about pairs. The following
scenario explains the intended usage of BALA in a primary school. However, BALA
can be used with older users, e.g., its design is meant to be usable for all. Therefore
the following scenario can be extended to one with older people.

Scenario: A Class Uses BALA for Sorting
It is a sunny day and the class of 8-year old children of Edona, a primary
school teacher, is ready for their first algorithmic thinking day. Edona asks
the class to form a random queue, and shows them BALA. Children look
in amazement at BALA: what should the do with the hats at its extremes?
Edona says that BALA hats are like Harry Potter’s sorting hat: wearing them,
two children can know the taller. The first two children in the queue wear
BALA hats. Edona asks them to stay still for 5 s, and watch what happens:

(continued)
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BALA shows through its display who the taller is and asks children two swap
positions. Edona passes now BALA through the queue. At the end of the
queue, everybody has tried BALA once, but they are not sorted yet! Children
start complaining: they are disappointed that BALA did not sort them. Edona
calms down children and explains that BALA may have to be used more than
once to sort them; children do so. Now BALA says that no swap is needed,
and children realize that the queue is sorted.

Fig. 19.1 Lean design of
BALA
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19.3 Making and Formative Evaluation of BALA

Making BALA was realized in the MakerSpace (makerspace.inf.unibz.it/) of
the Computer Science Faculty of the Free University of Bozen-Bolzano. The
making team was composed of two students of computer science, an industrial
designer, an interaction design researcher and a user experience researcher. The
team collaborated throughout the making experience via meetings and prototypes
of BALA. Making was alternated with formative evaluation sessions, as in lean UX
design. See Fig. 19.1.

Evaluation Formative evaluation was of two types, both concerned with children’s
experience with BALA: (1) an analytic evaluation with experts; (2) a user experience
evaluation with children.

The analytic evaluation was an expert review. It consisted of three evaluation
sessions, each leading to re-design choices concerning BALA, and involving the
user experience researcher, the interaction designer, and the industrial designer. The
first session was run on the very first paper mockups and then cartoon prototype
of BALA. The second session was for the second BALA prototype, printed with a
3D printer. Experts assessed the expected children’s experience with the product,
focusing on its usability for children, e.g., affordance issues emerged. The third
session was for the latest version of BALA. All experts tried BALA in order to
give their feedback on the playability of the product for children. E.g., experts
signaled that BALA could have hooks so as to inspire new playful usages of BALA:
weighting instead of sorting by height.

The evaluation with children was a small-scale experience evaluation with the
BALA version resulting from the last evaluation with experts. It had two evaluation
sessions, each leading to re-design choices. The first session was run inside the
MakerSpace with three children: two were 8 year old; one was 6 year old. The
evaluation aimed at assessing the usability of BALA and whether children enjoyed
BALA. It was conducted through observations and interviews. The second session
was also run in the MakerSpace with four other children: two 8 year old; one 10 year
old and one 14 year old. The evaluation aimed at assessing whether children used
BALA as expected and grabbed how bubble sort works. This was assessed mainly
through questioning at the end of the experience, concerning whether children were
able to transfer the usage of BALA to the idea of sorting objects by weighting them:
all children were able to do it.

19.4 Conclusions

This paper advanced the idea of gamified technology probes for computational
thinking, and specifically algorithmic thinking. Such probes are endowed with
specific functionalities, enhanced with micro-electronics, and related to the inner
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working of the considered algorithms. Probes are gamified in that they should be
playful for engaging children in learning. The paper reported on the collaborative
making and formative evaluation of the BALA gamified technology probe for
scaffolding children’s comprehension of the bubble sort algorithm.
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Chapter 20
Beatfield: An Open-Meaning Audiovisual
Exploration

Raul Masu, Andrea Conci, Zeno Menestrina, Fabio Morreale, and
Antonella De Angeli

Abstract This paper presents Beatfield, a musical installation that allows players to
explore an audiovisual landscape by positioning tangible objects on an augmented
game board. The underlying idea of the installation was the proposition of an
artefact that could encourage heterogeneous interpretations. Beatfield had to offer a
multitude of interpretations and ways of appropriating the system; there would be
not a right or wrong way to play with it. To this end, the design of the installation
integrated related work on open-ended interaction, ambiguity, and appropriation
with enigmatic aesthetics, ambiguous interaction strategies, and unpredictable
mapping between user input and audiovisual output. The results collected from
a user study confirmed the potential of the installation to stimulate a variety of
different experiences and interaction strategies.

20.1 Introduction

In the last decade, the literature in HCI has been broadening its scope of interest
from the work environment to ludic activities, music, and other forms of art [1].
This shift caused a redefinition of research objectives. For instance, the strive
for obtaining a single and correct interpretation of a design artefact is no longer
a universal requirement as open-meaning of artefacts gained importance [7]. As
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Fig. 20.1 Beatfield

a consequence, a number of concepts that HCI traditionally opposed, such as
appropriation [2, 3] and ambiguity [4], were promoted as means to give rise to
heterogeneous interpretations of an artefact.

Appropriation is an “improvisation and adaptation around technology” [2],
which allows users to adapt the interaction possibilities offered by the system at
their own. It can be encouraged by operating on the affordance of the artefact. In
the design of new musical instruments, for instance, appropriation strongly relates
to interface affordances, and how they are used in musical practice [8].

Ambiguity should be pursued when a design product is intended to be evocative
and enigmatic rather than instrumental and explicit [4]. It can be encouraged
by a series of design considerations. For instance, the product should expose
inconsistencies and cast doubts on the source of information, it can diverge from
its original meaning when used in radically new contexts, and it should assemble
diverse contexts, as to create tensions that must be resolved.

Appropriation and ambiguity were employed in the design of Beatfield
(Fig. 20.1), a musical installation with ambiguous character that was specifically
designed to stimulate a multitude of interpretations by promoting appropriation
of interaction strategies and objectives [omitted]. Appropriation is fostered by the
affordance of the aesthetics of the object and by the way in which the user can
interact with it. Beatfield consists of an augmented game board whose aesthetics
resembles that of a chessboard; users can interact with it by placing a number of
tangible blocks on top of it.

Beatfield can be experienced by a single user or by a group of users, depending
on which the experience acquires the character of a collaborative musical interface,
an exploratory game, or an immersive unreflective interaction. The interface was
evaluated by 21 invited participants. The results confirmed that the interpretations
they attributed to the installation were highly heterogeneous.
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20.2 Beatfield

The design of Beatfield was performed with a series of participatory design activities
based on MINUET, a design framework of musical interfaces used to generate
design ideas [6]. A number of design solutions have been followed to ensure users
to appropriate the installation giving it their personal meaning. For instance: (i)
the mapping between user input and audio visual output is unpredictable, (ii) the
functionality of the system are pointed out without explaining the narratives of use;
(iii) the tangible objects evocate an enigmatic imagery.

20.2.1 Architecture

Beatfield is composed of two wooden boxes (Fig. 20.1). The box on the top is an
augmented game board called the Radiant2, a tangible interface originally designed
as a videogame controller [5]. The surface of the Radiant2 is divided into a 6 � 6
matrix. Beneath the opaque top surface lays a number of RGB LEDs; each LED
sits beneath a cell of the matrix. Players can interact with the device by placing
tangible objects on the surface of Radiant2. The objects are equally divided into two
colour, yellow and a blue, and each colour is composed of one king and three pawns
(Fig. 20.1). This physical appearance recalls a standard chess game environment.
This choice helps to clarify the standard interaction mechanics (i.e. moving pieces
on a board), but it also enhance the ambiguity of the system given that the game
mechanics differ from those of chess. The box on the bottom contains a portable
speaker (Bose SoundLink2) that allows having a self-contained object where the
sound source and the interaction device correspond. The computer that controls the
audio and light can indeed be placed on a remote desk, thus it is transparent to the
user.

20.2.2 Functioning

Each cell of the Radiant2 is associated to a specific rhythmic pattern, which is played
every times a pawn is placed on top of it. Pieces of the same colour have the same
timbre (yellow pawns sound the same, and so do the blue). As opposed to pawns,
kings don’t play any sound but have an influence on lights: when positioned on a
cell, a king lights up three cells with its colour. Those three cells have a rhythmically-
alike pattern, meaning that they sound harmonic when they play together. Lights
affect the timbre of the rhythmical patterns when a pawn of the same colour is placed
on top of it. In this case, that specific rhythmic pattern has an enhanced harmonic
spectrum. In some cases, when both kings are placed on the Radiant2, they could be
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rhythmically affine to the same positions. In such cases, these positions would light
up with green colour (a combination of yellow and blue).

20.2.3 Music Generation

The music generated by Beatfield is composed of a drone tone (a low, slow sound
with dark timbre), and up to six rhythmical patterns (one for each pawn). Players
interaction has no influence on the drone tone. Instead, they can manipulate the
rhythmical patterns by placing pawns on top of a cell. Each cell of the matrix is
associated with a fixed rhythmic pattern. The columns of the matrix correspond to
the bar length (i.e. the first column is one quarter bar long, the second two quarters
long, and so on up to six quarters); the rows correspond to the number of notes in
the bar (i.e. the first row has one note for each bar, the second two notes, and so
on up to six notes for bar; Figure). Such configuration allows for a great variety of
rhythms, whose density spans from the cell in position [1, 6], which plays six notes
for second, to the cell in position [1, 6], which plays one note every 6 s. A global
metronome set at 60 bpm for the quarter note synchronises all the rhythms.

Each rhythmic pattern is filled with notes randomly selected from a set of eight
notes. The notes that populates this set continuously evolves: every 12 quarters,
one note is removed from the set and replaced with a new one. This new note is
also transposed two octaves lower and replaces the drone note. All the sounds are
synthesised using a FM synthesis model. Blue pawns have bell-like low timber,
while yellow pawns have high bright timber.

20.3 Evaluation

In order to assess the potential of Beatfield for stimulating a variety of interpreta-
tions, we conducted an evaluation with 21 participants that were especially invited
to try the installation. The installation was tested in an historical building in the city
centre of [omitted]. Beatfield was positioned on a table located at the centre of an
empty room. Participants tried the installation alone or in groups up to three people.
None of the players received information about the objectives or the mechanisms of
the system.

At the end of the session, which lasted as long as participants wished, they
were interviewed by a researcher with a semi-structured method. They were invited
to talk about whatever they considered relevant to describe their experience. As
one last question, we asked participants: to produce a description of the object
and the meaning they attributed to it. Results showed that players interacted with
Beatfield using a number of different strategies and gave the system a variety of
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interpretations. It is worth noting that, in most cases, participants underwent more
than a single interpretation and interaction strategy.

Several participants spent most of the session trying to understand the underlying
mechanisms of the installation. In other cases, participants focused on meaning
making. They wanted to explore the goals of the installation and they tried
to find rules they were supposed to follow. Some participants interacted with
Beatfield pretending it was a musical controller. They were aiming at creating
particular polyrhythmic structures, or manipulating the overall timbre. In some
cases, participants explored the visual feedback of the Radiant2, searching for
specific light combinations (in most of the cases they were hunting for the green
light), or creating geometrical dispositions of pieces. Other participants, rather than
consciously exploring the artefact, abandoned themselves to a free interaction with
the installation. They simply followed their instinct, disregarding to spend time
understanding the mechanisms of the system but rather enjoying the such open-
ended character of the interaction.

Interestingly, when Beatfield was played by groups, two main dynamics
emerged. Some of them exhibited challenging and gaming attitudes. They
spontaneously divided the pieces into two teams of different colours. In these cases,
they had a competitive experience, both on the ownership of the pieces and on the
light positions. By contrast, other participants showed a collaborative attitude. They
discussed about the system aiming at cooperatively understanding its underlying
functionality, sharing comments and ideas. In some cases, they specifically aimed
at creating something they liked as a group, specifically directing their interaction
strategies to compose a musical or visual compositions they liked.

20.4 Conclusion

For the Interactive Experiences session of COOP 2016 we would like to arrange
the installation focusing on the interaction with Beatfield in a public context.
When experienced by groups of people, the open-ended character of the installation
should stimulate collaborative reflection. With respect to the evaluation with invited
visitors, testing the installation in a public context should produce collaboration
among visitors simultaneously interacting with it, but also among people that try
it at different times. Beatfield will not be reinitialised after each iteration, thus
newcomers will play starting from the composition as it was left by previous
visitors. It will become a piece of participatory and relational art, in which the
art piece has not a final configuration but it keeps evolving with successive
modifications of the visitors. As discussed above, the installation offers a number of
different interpretations, and no one can be considered correct or wrong. During the
interactive experience session such character of the installation should potentially
encourage debates among participants.



314 R. Masu et al.

References

1. Bødker S (2015) Third-wave HCI, 10 years later – participation and sharing. Interactions
22(5):24–31

2. Dix A (2007) Designing for appropriation. In: Proceedings of the 21st British HCI Group
Annual Conference on People and Computers: HCI : : : but not as we know it-Vol 2, pp 27–30

3. Dourish P (2003) The appropriation of interactive technologies: some lessons from placeless
documents. Comput Supported Coop Work 12(4):465–490

4. Gaver WW, Beaver J, Benford S (2003). Ambiguity as a resource for design. In: Proceedings of
the SIGCHI conference on human factors in computing systems, pp 233–240

5. Menestrina Z, Bianchi M, Siesser A, Masu R, Conci A (2014) OHR. In: Proceedings of the first
ACM SIGCHI annual symposium on computer-human Interaction in Play, pp 355–358

6. Morreale F, De Angeli A, O’Modhrain S (2014) Musical interface design: an experience-
oriented framework. In: Proceedings of NIME

7. Sengers P, Gaver B (2006) Staying open to interpretation: engaging multiple meanings in
design and evaluation. In: Proceedings of the 6th conference on designing interactive systems,
pp 99–108

8. Zappi V, McPherson A (2014) Dimensionality and appropriation in digital musical instrument
design. In: Proceedings of the international conference on new interfaces for musical expression,
pp 455–460



Chapter 21
FeltRadio: Experiencing and Participating
in WiFi Activities Through Sensorial
Augmentation

Jonas Fritsch and Erik Grönvall

Abstract FeltRadio is a portable technology for sensing WiFi through sensorial
augmentation and Electric Muscle Stimulation (EMS). The technology enables its
wearer to sensorially engage with the radio waves and WiFi activities that have
become an integrated part of our everyday lives. The sensorial engagement changes
people’s experience of WiFi activities, and allows them to participate in wireless
communication infrastructures in novel ways. This is both an immediately embodied
activity as it is a new form of social awareness. In this paper, we briefly present the
FeltRadio technology and show how it facilitates new forms of critical reflection
through sensorial participation in our contemporary experience of wireless traffic.

21.1 Introduction

Radio waves surround us but still they remain largely undetected by our senses.
Unless we use specifically tuned hardware, such as FM radios, cell phones or WiFi
modems, human beings cannot perceive wirelessly transmitted data. FeltRadio is a
portable and wireless technology that makes it possible to turn radio signals into
visual and tactile stimuli as a form of sensorial augmentation. This way, FeltRadio
enables people to experience WiFi as a sensory input.

The FeltRadio technology is a piece of experimental engineering, both exploring
new ways of using existing digital technologies as well as new ideas about how
these technologies can be used to change our experience of our technologically
saturated everyday lives. In our work with developing and testing FeltRadio, we
have been inspired by technical experiments with sensorial augmentation [1], work
on Electrical Muscle Stimulation (EMS) [2] and theoretical framings on our ‘felt
experience’ of technology [3], the omnipresent reality of ‘Hertzian Space’ sur-
rounding our use of electronic objects [4], and our experience of ‘wirelessness’ [5],
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all of which we have unfolded in [6]. In this paper, we will focus on how it is
possible to frame the FeltRadio technology as a cooperative system that facilitates
new kinds of critical reflections through sensorial participation in the invisible
technological infrastructures that surround us. We build this frame based on a
theoretical exploration and findings from two empirical studies we have carried out,
where people have been testing the FeltRadio technology. First, we start with a more
detailed description of the design of FeltRadio, and what conditions of emergence
for experiencing WiFi we are enabling through the engineering of the technology.

21.1.1 The FeltRadio Technology and WiFi Experience

FeltRadio takes the momentary peak signal strength of all radio-signals that it
detects in the 2.4 GHz frequency band and can either visualize this signal on a
led bar display or translate it to electric impulses that are sent into the human
body through electrodes (i.e. adhesive pads) placed on the body using an Electrical
Muscle Stimulation (EMS) device. FeltRadio takes the form of a physical box with
an antenna and two electrodes sticking out of it. Inside the box there is a 2.4 GHz
band-pass filter and a circuit that senses the strength of radio traffic signals and
converts it to a variable voltage. This voltage is fed into a microcontroller that,
depending on the voltage-level (i.e. the strength of the captured radio signal),
controls the EMS-level sent into the body through the electrodes. FeltRadio is
designed so it can be carried around in a small shoulder-bag or similar, with the
electrode-wires running up to the arm or other body part. The new experience
of WiFi (or other 2.4 GHz based radio communications) provided by FeltRadio
explores and makes us reflect upon what it would be like if we could sense, and
feel, wireless traffic [6] (Fig. 21.1).

The experience of WiFi facilitated by FeltRadio is focused on the immediate,
local level of radio traffic rather than a more general ‘feel’ of WiFi coverage and

Fig. 21.1 Picture of the FeltRadio system and the attachment of EMS pads on a user’s arm
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as a cloud. FeltRadio takes all signals in a particular radio frequency band and
turns these signals into a human perceivable output letting people experience what
is going on at a specific frequency band at a specific location and point in time. This
means that the experience of WiFi is directly tied to the intensity of wireless activity;
somebody – or something – is generating wireless signals within about 20 m from
where you are standing. In our work we have mostly been exploring the use of
EMS, i.e. using the skin as a receptor. Here EMS is not used to control muscles to
create specific limb movement. Rather, it is used to create a sensation, an embodied
stimulus (of 2.4 GHz radio activity). The combination of a radio traffic sensing
technology and the use of EMS for sensorial augmentation is unique for FeltRadio
and that combination is what has motivated our studies so far. In the two case
studies conducted, people have been exploring FeltRadio in familiar contexts, like
the home neighborhood or the workplace. These explorations have led to reflections
on FeltRadio as a technology but also on WiFi, radio and what creates radio traffic.
Below, we build on findings from these studies to situate the FeltRadio technology
in a cooperative systems context.

21.2 Different Kinds of Participation in WiFi Activities

The first was comprised of five people with little technical skills focused on the
difference between using LED and EMS as a sensory input and how wearing
FeltRadio would possibly impact people’s contextual knowledge of their everyday
environments. At the same time, we were also interested in findings related to
how the feeling of using FeltRadio would be shaped through this contextual
knowledge. The second study was comprised of five people with higher technical
skills, and was focusing more on unfolding the felt experience of being able to sense
wireless technologies, and what kind of sensation people were actually experiencing
through EMS in a technologically saturated context of use (the IT University
of Copenhagen). We have reported in detail on both studies in [6]. In the two
studies, we have focused on people’s experience of wearing FeltRadio and resulting
reflections. Themes emerging from the studies have concerned general discussions
of WiFi in general, of radio and its infrastructures, making sense of what and
who ‘creates’ WiFi traffic and FeltRadio as a piece of interactive engineering. The
studies have allowed us to not only understand people’s experiences of WiFi through
sensorial augmentation but also to better understand FeltRadio as an experimental
technology (Fig. 21.2).

From both studies it has become clear that using FeltRadio can both be
understood as a very personal, sensorial experience as well as a collective, social
experience. According to the test persons, wireless activity is closely related to
a sense of sociality, becoming very aware of the social context and what people
might be doing to cause the EMS induced tactile vibrations resulting from the
increase in WiFi activity. This would either result in people trying to avoid areas
with larger groups of people, but some test persons would also seek out people
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Fig. 21.2 A person exploring
his neighborhood from a RF
perspective with Felt Radio.
The technology is placed in
the shoulder-bag and the
EMS pads are attached to the
person’s right arm

to test the technology. The perceptual trigger of EMS also resulted in the test
persons trying to make sense of the feeling of changes in WiFi activity, making
up stories about what people were doing causing these changes. To a large extent,
these stories were prompted by people’s contextual knowledge of i.e. who was
living in a particular house, or what kind of people were gathered in a particular
context. This way, FeltRadio seems to allow for a form of participation in social
experiences strongly influenced by other people’s actual or supposed network
activities. Interestingly, experiencing WiFi through the FeltRadio technology has
a distinctly social dimension in addition to the sensorial and embodied stimulation.
The feeling of WiFi activity correlates with a form of social awareness, which is
bodily perceived in a novel way.

In particular in the second exploratory study, the participants would repeatedly
refer to the stimuli provided through FeltRadio as an additional form of sensation,
mixing with their other senses; a sensation of WiFi as a technology but also a
sensation of people and their activities. An interesting finding concerns how the
tactile stimuli provided through the EMS were not only a tactile experience; all
senses would be affected by this new sensorial input. The participants even gave
examples of changes in breathing and heartbeat. Clearly, FeltRadio changes the
parameters for engaging sensorially with people’s surroundings as well as people’s
own bodily sensations. We are still trying to make sense of this double kind of
sensorial participation, which seems to be an integrated part of the felt experience
of the FeltRadio technology.

In both exploratory studies, people have given feedback on how being able
to suddenly sense WiFi and become more reflective about their participation in
wireless infrastructures might influence their actions on an everyday basis. In study
one, most people said they would use the technology to seek out places with less
WiFi to get ‘a break’ from the radio waves. In study two, many participants said
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they would also use this new form of sensation to seek out places with good
WiFi reception. In any case, it is clear that the sensation of WiFi and the reflected
participation in wireless infrastructures facilitated by FeltRadio would potentially
lead to a change of habits and social actions.

21.3 Conclusion: Empowering and Disempowering Aspects
of Experiencing WiFi Through FeltRadio

In our studies of people’s experience of being able to suddenly sense WiFi, we find
it important to critically reflect on the different kinds of participation facilitated by
FeltRadio. In both studies we can see that sensing wireless traffic through FeltRadio
is a curious experience. This experience can, however, lead to both a feeling of
empowerment and disempowerment. A sense of empowerment might emerge from
new insights enabled by having access to information that is normally hidden and
the ethical and social speculations that may come from this engagement. But a sense
of disempowerment can also appear as, in a way, FeltRadio brings to the front our
role as bystanders to others’ activities and interactions with (wireless) technology.
This is closely tied to the use of EMS as well, which registers immediately as a
tactile and embodied experience. Through the sensorial augmentation, FeltRadio
can make us aware, in a very tangible way, of how our bodies are subject to external
stimuli beyond our control.

When looking into the felt experience enabled by the FeltRadio technology,
we need to consider the technology’s constitutive role in forming basic conditions
for our understanding of, and critical reflection on, the relation between (digital)
technologies, social action, sensorial participation, and participation in – and
exclusion from – different communities through the lens of empowerment and
disempowerment. From the studies it seems clear that there is no straightforward
answer to how this is experienced by the participants. More studies are needed to
shed further light on the relationality of the WiFi experience.

The findings from the FeltRadio project clearly indicate that this technology
can be considered as a cooperative system, changing people’s everyday sensorial
engagement with and social awareness of the world. Making perceivable the hidden
infrastructures as something you can sense and act upon is one step towards a critical
reflection on the workings of these forms of participation. In the future, we are
planning to set up longitudinal studies to better explore how the experience of using
FeltRadio might develop over time.
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Chapter 22
Listening to the Walkable City

Max Willis and Melissa Cate Christ

Abstract This paper describes the creation, experience and assessment of a
soundscape installation, conceived and undertaken as a contribution to the research
project “Hong Kong Stair Archive: Documenting the Walkable City”. It examines
the use of audio recordings and their presentation in a three-dimensional sound-
field installation to provide an additional layer of data, analysis and interactivity
to the investigation of pedestrian urban environments. This installation combines
culturally and socially definitive sounds, photographs, architectural drawings and
introductory texts to draw attention to the unique qualities of walking spaces and
their use context, participatory nature and importance to life in the modern city.

22.1 Introduction

Listening to the Walkable City is a stand-alone constellation of audio and computer
equipment arranged in an exhibition space and supported by original drawings, pho-
tography and text from an ongoing research project in Hong Kong that investigates
urban environments and pedestrian walking areas. The proposed interactive experi-
ence engages people in the research material collected in the project entitled, “Hong
Kong Stair Archive: Documenting the Walkable City”. The project uncovers the
social, cultural and historic aspects of the ‘walkable city’: those parts of the urban
environment that are dominated and shaped by people and their social interactions.
Listening to the Walkable City is conceived and undertaken as a contribution to
the larger research project by introducing the collection and processing of audio
recordings as a way to provide an additional layer of data, analysis and interactivity
to the investigation of pedestrian urban environments. The presentation of the sound
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of these environments in an immersive, ambisonic, surround-sound installation aims
to transmit the sense of place and ambiance from one context to another, in this case
the Hong Kong soundscape to the Trento setting.

The intention of Listening to the Walkable City is to activate the experience
of the Hong Kong soundfield from two perspectives: (1) the imitation of natural-
world acoustic dynamics enabled by the ambisonic technique provides a realistic
orientation to listeners, and enhances their engagement with the research material
through immersion in a digitally mediated, physical environment; and (2) the
creation of a relaxed, playful, social atmosphere within the installation encourages
visitors to participate and discuss, further facilitating their engagement with the re-
search materials.

22.2 Soundscape and Ambience

When listening, the multitude of sounds in an environment are encountered and
processed as one sensation, a phenomenon referred to as tonal coalescence [12]. A
soundscape provides this multitude of sounds, for example, the cacophony of a busy
urban space or the equally complex but tranquil acoustics of a rural setting. Yet a
soundscape is defined not only as an environment of sound, but also as its perception
and understanding by an individual or society. The listener is at the center of the field
of a soundscape or acoustic ecology [11]. Similarly, the pedestrian is central to the
particular environments transposed to this installation. The information provided by
the sounds, and their arrangement in the installation environment, places visitors in
the virtual space both contextually and acoustically. Entering into the installation,
the visitor is immediately immersed in and becomes central to the content of the
soundscape. The acoustic immersion is achieved though a unique implementation of
ambisonic audio spatialization in MAX/MSP, an interaction programming interface.
In the ambisonic space, audio sources can be stationary, or can move dynamically
through the space. This dynamism of sound replicates the natural listening situation
for participants who enter into the installation’s sphere of influence.

The character and nature of an environment, human-centered or otherwise, can be
referred to as its ambience, which is a complex matrix of sensations encountered as a
whole. Sound is uniquely capable of communicating ambience, as opposed to light,
smell or temperature alone, as it can be recorded, arranged and replayed for analysis
[10]. In everyday experience, voices and activities are major contributing factors
to the character of sonic environments. Likewise, spatialization and localization
by way of sound are fundamental to engaging with the surrounding environment.
Although within a digitally facilitated media space this engagement with sound
is restricted [7], the proposed installation is melding media space with a real
environment.

In Listening to the Walkable City, sonic attributes form an ambient backdrop
which communicates the prevailing spatial practices and cultures that inhabit the
space being represented. However, the experience of a sound is mediated, facilitated
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by the listener’s relation to the sound and their ability to contextualize the auditory
experience [8, 9]. As the time and place that this installation represents, and the
socio-cultural information it communicates, may not be immediately apparent to
all audiences, it is necessary to provide some visual and textual background to
help create a frame of reference for listeners. The sound environment is therefore
augmented with images and text related to the listening experience and the Hong
Kong stair environments. These materials are presented indirectly, discontinuous
from their position in the soundscape, as the primary aim of the work is to draw
attention to the auditory qualities of urban pedestrian spaces.

22.3 Interaction and Participation

The focus in discussions about interactivity has long been technology-oriented [4],
examining engagement with audiences through digital artifacts. However, emphasis
is currently shifting from interactivity’s technological facilitation to its perceived
modes of interaction, such as its aesthetic, ludological and more frequently,
empowerment modes [1]. While the level of interactivity has often been gauged by a
given work’s similarity with face-to-face communication, deemed to be the ultimate
frame of reference for the interactive, this may not always be an applicable paradigm
for imagining and examining interactivity [5]. One perspective is that the activities
associated with interactivity “expand the boundaries of audience engagement in
the unfolding of the work and the correlated process of meaning-making, thus
promoting new participatory roles and practices” [3]. Modes which assess to what
degree the work facilitates this expansion can be a more accurate measure of the
interactivity of an installation.

As a soundscape is comprised of a complex interrelation between sounds, space
and the listener, so the ambisonic sound-field that we create is an interrelation of
digital artefacts, analog signals, equipment, and the exhibition space. At the center
of this is the visitor, without whom the installation, it’s content and context has no
meaning. This space becomes a performance similar to that of the real environment
[6], actively acknowledging the visitor as participant and performer. Voice, as we
have mentioned, is our paramount contribution to the sonic environment. To enact a
vocal participation in our soundscape installation, and return to participants a sense
of their own place within the environment, a simple technological interactive system
using a microphone is introduced. Participants can speak into the microphone,
and hear, from within the soundscape, conversations in Cantonese and Mandarin
recorded on the stairs in Hong Kong. Alternatively, the microphone audits the
installation environment, and as noise levels rise among the physical participants,
so too do voices become louder and more numerous in the virtual environment.
The Chinese voice, possibly unintelligible to many who visit the installation in
Trento, Italy, provides a commentary on the collective production and experience of
language and noise in the urban sonic environment and can lead to reduced listening
[2], regardless of its semantic content. This simple technical implementation that
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triggers sound files based on audio level analysis augments the installation’s other
inherent modes of interactivity with a playful form of participation whereby the
vocalizations of the audience contribute to both real and virtual soundscapes.

22.4 Assessment and Outcomes

Listening to the Walkable City is focused on examining the soundscape installation
as a transmission of particular research outcomes. Therefore, in order to discover
what the installation adds to the public reception of the urban environmental
research, a qualitative evaluation approach based on an open sorting methodology
will be used to gather feedback as to visitors’ attentions, interests and attitudes
concerning the experience.

Feedback will be collected in the form of a survey, taken either textually or using
hand-held audio recorder, not on exiting the installation, but during the experience.
In this case, direct access to participants’ thoughts and ideas while they visit the
installation will be of greatest value to the research. The design of the questions
is meant to extract specific positions as well as open-ended intimations of the
experience. Sample questions include: What sounds can you identify, or seem
familiar?; Can you determine in which direction the street is located?; Where in the
installation space do you feel the most comfortable?; What thoughts or emotions
does the experience evoke?; Does the experience revive a particular memory?; Can
you imagine you are actually in Hong Kong?; Can you make any associations
between these heritage spaces in Hong Kong and those in your own city?; and Can
you describe any similarity or differences to other walkable urban environments?

Additionally, a significant amount of data will be gathered through audio and
video analysis. This can be examined quantitatively to determine how long each
visitor spends in the space and where in the installation they go and spend the
most time. This audio-video analysis can be approached qualitatively to address
questions such as: How do visitors interact with each other?; Does the microphone
interactivity attract attention and stimulate activity?; and Does the social interaction
between participants encourage their engagement with the materials?

The performance of the audio questionnaire, the observation of the participants
and the correlation of these datasets will enable categorization of the interactions
and engagements and begin the formulation of an overall view of the installation’s
reception by the participants in relation to the presented research.

22.5 Conclusion and Development

The process of developing, assessing, refining and redeploying an installation as a
means of communicating research outcomes is itself an iterative design process.
Through this process, more concrete research questions can be formulated to



22 Listening to the Walkable City 325

determine how better to implement the immersive, interactive, multimedia environ-
ment to express and extend our research. This line of inquiry leverages creative
activity and playful, social interaction to open academic inquiry to the public. The
interactive arts serve here as an invitation for recipients, as participants, to engage, to
interpret and become active meaning-makers. Thus the work contributes not only by
expanding our understanding of sonic interaction and soundscape installation, but
by investigating and testing new and engaging means to share and digest research
outcomes.
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Symposium on Challenges and Experiences
in Designing for an Ageing Society. Reflecting
on Concepts of Age(ing) and Communication
Practices

Markus Garschall, Theo Hamm, Dominik Hornung, Claudia Müller,
Katja Neureiter, Marén Schorch, and Lex van Velsen

Description of the Theme

Practice- and user-oriented design approaches, e.g., user centred design (UCD) or
participatory design (PD), have built a canon for IT projects aiming at product
development for the ageing society. However, there seem to be still many blind
spots, which are simply overlooked or taken-for-granted, when reflecting on IT
design projects from either a bird’s eye or micro perspective. This symposium is
devoted to creating a space for reflections on projects from both perspectives in two
separate tracks.
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Track A addresses the discussion of and reflection on images of age and
ageing from a meta-perspective. The focus will be set on the social construction
of concepts of ageing, and how these are being framed in (taken-for-granted)
theories of age and ageing, from deficit- to activity-oriented stances [10]. In this
track it is the goal to take a deeper look at how images of ageing are present
in different stakeholders’/participants’ heads [11, 13]. At the same time, we aim
at the deconstruction of their impacts on the design of artifacts as well as on the
formulation of IT project objectives themselves: A bandwidth of themes is possible
from ethnographically derived self-images of older adults and related attitudes and
appropriation processes of and towards IT products [3, 5, 6] to questions of how
individual research interests shape the projects themselves (i.e., the formulation of
needs, requirements, research targets, and so on) [5, 14].

Track B focuses on communication practices in UCD and PD projects, which
are widely established practices to focus on users’ needs [1, 2, 7, 9]. Both
approaches require clear and inspiring communication among all members involved,
particularly the end-users. While there has been a variety of research on best
practices and pitfalls during UCD and PD approaches, particularly with regards
to older adults (e.g., [2, 4, 8, 12]), communication issues in this context are
barely addressed. However, creating and fostering an open, clear and inspiring
mode of communication is crucial for generating innovative, ground-breaking
technology. The main goal is to discuss and reflect upon notions, best practices, and
recommendations for successful communication to better address user requirements
throughout the development process, when working with older adults. We aim at
developing principles and guidelines that support the communication process among
engineers and designers.
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Theme of the Workshop

This day-long workshop focuses on collaboration with autonomous systems and
in automated environments. Due to trends towards autonomous driving and smart
industrial automation (e.g., Internet-of-Things, cyber-physical systems), individuals
are more and more surrounded by (semi-) autonomous systems. The way humans
collaborate with each other in these automated environments or with autonomous
systems and how they experience the interactions is of great interest for researchers
and practitioners, for instance, in the car context (e.g., [5], [10]).

Research has demonstrated that context-sensitive designs are central for a
unique situation-specific user experience (UX) (e.g., [1], [2], [6-8], [9-12], [13]),
requiring an exploration of novel interface techniques as well as an understanding
of contextual collaboration.
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However, the researchers’ focus is often primarily on immediate effects of
autonomous technology, on particular acceptance and control issues related to
autonomous technology (e.g., [3], [14]), or on interactions between a system and
a human (e.g., [4]). Human-human collaboration related to autonomous systems or
environments have not been directly addressed in research yet.

The Goal and Purpose

This workshop aims to address these challenges to initiate an in-depth discussion
of present and future scenarios (e.g., close collaboration with robotic co-workers,
semi-autonomous driving), which are envisioned to highly impact human-human as
well as human-system collaboration. The topics of interest include:

Impact of Modern Automation Technology on Collaboration

• Which roles and tasks may users have? What do these roles and tasks imply
for collaboration? (e.g., human in the loop or joint interaction; human-human
interaction or human-machine collaboration)

• What privacy, safety, or security issues are emerging?
• How do users experience collaboration via and with (semi-) autonomous

systems?
• What aspects of the users’ experience are affecting collaboration? (e.g., trust, joy

of use)

Methodology, Measurements and Design Techniques

• Which challenges impede investigating collaboration in (semi-) autonomous
contexts (e.g., regarding methods and measures)?

• Which methods and measures are appropriate?

System Design Fostering Collaboration

• Which challenges and constraints does interaction design face when designing
for collaboration in (semi-) autonomous environments?

• What interaction paradigms are appropriate or needed to support collaboration in
automated environments and with (semi-) autonomous systems?

The workshop offers a platform to share and learn from each other’s experience,
discuss challenges, opportunities, constraints, and further advance the dissemination
of CSCW knowledge within these domains (e.g., factory, car). The outcome of
the workshop will be a list of challenges provided as a white paper after the
conference.
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Infrastructuring Collaboration
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Workshop Theme

Derived from the Latin cum (with) and laborare (to work), collaboration means the
act of working alongside someone to achieve something. Framed in contemporary
society, such a definition emphasises the power of collaboration for achieving
purposes that would be challenging for a person alone. However, the collaboration
is far from being spontaneous and this is why it deserves the experts’ attention. How
to support collaboration in design field was the theme of a full day workshop that
we organised on the occasion of the 12th International Conference on the Design
of Cooperative Systems. The purpose was to engage participants in a discussion
about collaboration while developing a discourse on infrastructuring. Such a term
emphasises the complexity of activities that occur over-time in socio-material-
technical contexts [1]. By applying the Open Space Technology (OST) [2], the
workshop grounded on the question: “What should we consider for infrastructuring
collaboration in design/-ing?” The participants were invited to reflect on the
conditions for collaborating today, that is how to infrastructure [3] collaboration
in different domains while experiencing an infrastructuring process.
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Method

The workshop was conducted according to the OST approach that operates under
four principles and one law [2]. The four principles are: “whoever comes are the
right people”, “whatever happens is the only thing that could have happened”,
“when it starts is the right time”, and “when it’s over it’s over”. The law is
known as the Law of Two Feet: if you find yourself in a situation where you
are not contributing or learning, move somewhere where you can. The workshop
agenda was set by the attendees according to their interest and desire to see it
through. Organizers acted as facilitators while fostering the creation of discussion
groups. Each work group was invited (strongly urged, but never commanded) to
write an “Instant Report” about the content and the results of its discussion. A
standard format was supplied by the organizers/facilitators. All Instant Reports were
collected in a final document, and made available to all participants by the end of
the day.

Final Remarks

An OST meeting happens in time and space, and although the requirements are
minimal, they are important as this workshop proved. There is no “perfect”, “ideal”,
or generically optimal space and time for an OST [2]. The real question in such
initiatives is one of appropriateness to the people and the task.
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Abstract The workshop focuses on data-work in healthcare in the light of increas-
ing to re-use and re-circulation of data for clinical, managerial, governance and
research purposes. Firstly, consumer health informatics has enabled lay people
and patients to collect, manage and share health and bodily parameters. Secondly,
healthcare managers and policymakers are interested in accessing health-data
generated from various IT systems and artifacts in order to evaluate performance
and quality, redesign services and allocate funding. Once generated for clinical
reasons, health-data are now expected to flow across institutional boundaries and
are re-used and re-purposed. This requires additional or new kinds of work in order
to disentangle data from the context of its production, and aggregate, analyze and
present it in meaningful ways. Topics of interest include, but are not limited to: data
standardization, re-use of data; design of artifacts and infrastructures; politics of
“algorithms”; new forms of data work, visualization of healthcare data.
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Data and information have long been a central concern in studies of IT systems
in healthcare, since they are an essential part of how coordination, cooperation, and
communication are accomplished between co-operating occupations and units in
healthcare. These systems have typically been produced by and for clinical and
administrative personnel, the producers and primary consumers of the data managed
through those systems.

However, two new trends are emerging. Firstly, consumer health informatics has
provided laypeople and patients with tools to collect, manage and share bodily
parameters, whose measurement once required medical equipment and expertise.
The envisioned potential of these data to inform healthcare research and measure
quality and outcome of treatment and care has generated much interest and efforts
to link and integrate data from the civic, public sphere with clinical data.

Secondly, healthcare managers and policymakers are increasingly interested in
accessing and reusing health-data generated from various healthcare IT systems to
evaluate performances, redesign services and allocate funding. This may both shape
how new ICT systems in healthcare are designed, for instance through increased
efforts of structuring the content as well as an increased concern among clinicians
how the data they have collected will be used for a range of different purposes.

Accordingly, the landscape of healthcare data-work is undergoing a great
transformation. Once generated for strictly clinical reasons, health-data are now
increasingly expected to flow across institutional boundaries to be re-used for
purposes different from the ones that led to their generation [1]. This circulation
of information may require new hybrid technologies [2], additional or new kinds
[3], as well as to aggregate, analyze and present it in meaningful ways [4], not to
mention that some actors may claim ownerships and restrict its circulation [5].

This workshop focuses on the challenges and the complexities involved in
making sense of health data as different actors, in different times and under diverse
constraints use them for various purposes.

Topics of interest include, but are not limited to: data standardization or re-
classification across institutional boundaries, re-use of clinical data; design of
artifacts and infrastructures; politics of “algorithmic” data interpretation; new forms
of healthcare data-work, including new occupations, visualization of healthcare
data.
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