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Abstract. In recent years, citizens’ movements such as the Arab Spring or Euromaidan protests have
clearly shown that, whenever affected – whether negatively or positively – by the state and government
decisions, citizens act to deal with the shared issues. Groups of people who organize themselves to
address (mainly political) issues were deﬁned as a ‘public’ by the philosopher John Dewey. He believed
it is necessary to improve communication to create a ‘Great Community’ as a cohesive group of a public.
Although information and communication technologies (ICT) lead to ambivalent effects on pursuing
this goal and often distract the mass of people from discussing these issues, we argue that nowadays ICT
can improve communication and has the potential to foster the detection of issues and therefore promote
the (trans-)formation of a public into an issue-based community. As our foundation we took a literature
study covering the formation of publics and their potential to evolve into communities, as well as their
interplay with technology. This formed the basis for the development of our operational model that
‘follows the issues’ for capturing the (trans-)formation of a public. Based on our model, we outline
different perspectives on detecting shared issues as early indicators for publics based on ICT and derive
implications for researching this process from a practical perspective.
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1. Introduction
A recent wave of citizen movements such as the Arab Spring (a series of revolutionary demonstrations in the Arab world aimed at a more participatory and representative political system and a fairer economic system), the Indignados (Spanish
demonstrations demanding an improvement of the current social, economic and
political situation) or the ‘Stop Watching Us’ protests (demanding the abolition of
the NSA Bmass surveillance^ programs in the USA) clearly show that citizens –
when affected by their state – will undertake actions towards solving their issues.
This is not a novel insight. In 1927, John Dewey deﬁned those groups of people who,
when facing a similar (usually political) issue, recognize it as such and organize
themselves so as to address it as a public (Dewey 1927). The term ‘public’ originates
from the Latin ‘populus’ denoting a mass population in association with a matter of
common shared interest. Dewey’s pragmatist view characterizes publics not as a
single constituted mass of people, but rather as a particular conﬁguration of individuals bound by a common cause in confronting a shared issue. Publics are socially
constructed through their relations to issues. He points out that Bpolitical concerns
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[issues] have, of course, always had strong rivals^ (Dewey 1927) that concern
people. He explains that those rivals are far more prevalent and bountiful in today’s
society and cites technology as well as entertainment which are both numbing and
distracting as the main perpetrators. Dewey believes that, to create a ‘Great Community’ as a cohesive group of publics, the solution must be to improve communication within the public. The importance of the ‘issue’ for applying Dewey’s
approach to interpret societal developments has been further strengthened by Marres
(2007).
In contrast to publics, communities express their problems, issues and aspirations
symbolically, thereby engendering a sense of a ‘general will’ (Stikkers 2010).
Although Dewey argued that technology (such as mass media) can distract people
from discussing issues and subsequently form forming a public will, he hoped that
someday society would be able to use its existing technology to improve communication. His hope was that this would encourage and augment citizen engagement as
well as the (trans-)formation of publics (Dewey 1927).
Today, formation processes of social groups in general have changed. Just a few
decades ago, collaboration between individuals in work as well as private contexts
was technically supported only by proprietary software. With the emergence of
CSCW applications like groupware and social media as well as of new mobile
devices this isolated software-based collaboration support changed. In particular,
the global sales of smartphones and tablets continue to grow and both devices are
currently both widespread and commonplace throughout the population. The functionalities of these devices stretch far beyond basic phone calls and messaging
services. In many parts of the world, they have developed into individual personalized tools (Barkhuus and Polichar 2010) whose locations are implicitly determined
by the dynamically changing locations of their owners (Fortunati 2005). As individuals tend to change location constantly, the mobile systems are also constantly
subjected to changing places, conditions and situations. Mobile applications use
the device’s integrated sensors to support their owners ‘in situ’ (in a situation). This
led to John Urry’s argument (1999) that these devices are co-existent with new social
‘mobilities’, which he described as a Bmanifesto for a sociology that examines the
diverse mobilities of people, objects, images, information and wastes; and of the
complex interdependencies between, and social consequences of, these diverse
mobilities^. Furthermore, he claimed that mobile devices as well as networks have
become units of analysis.
Justiﬁed by the emergence of these, and hand in hand with the development of
other new technologies, new kinds of infrastructures arose. We base our understanding of the term Binfrastructure^ on Star and Ruhleder (1996), who deﬁned its salient
characteristics. Their deﬁnition emphasizes the ongoing design process, as directed
towards the perception of something, as an infrastructure. These characteristics
include the embeddedness into other structures; embodiment of standards; that they
are built on an installed base; their links with conventions of practices; transparency
in use; the taken-for-grantedness; a reach or scope beyond a single event, and their
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invisibility upon breakdown. Those infrastructures do not only cover ofﬁcial software systems, but the Bentirety of devices, tools, technologies, standards, conventions, and protocols on which the individual worker or the collective rely to carry out
the tasks and achieve the goals assigned^ (Pipek and Wulf 2009). Star and Bowker
(2002) also pointed out the importance of considering actors and change activities
within an infrastructure.
Taking the development of CSCW and its technologies seriously, the infrastructures have grown from early forms of communication technology. Together with the
infrastructures, the opportunities for citizens to collaborate, self‐organize and engage
with issues, have also grown and evolved. Within this paper, we aim at researching
how information and communication technology (ICT) infrastructures can help to
understand the formation of publics. Or to be more precise, we aim to develop a
systematic approach of making use of recently developed ICT for tracing the way
how (aware and active) publics (Grunig 1983) could turn into communities. We do
this not by focusing on how publics are formed by or engage with design or
technology. Rather we take the ﬁrst step towards focusing on how the formation of
publics – which face emergent shared issues – and their transformation into communities can be captured by modern ICT. We will ﬁrst present the theoretical framing
of publics and communities as cohesive groups of publics as well as focusing on the
interplay between both groups and technologies (section 2). Afterwards we will
present our research approach (section 3) and potential methodologies for detecting
shared issues (section 4). Based on a systematic phase model of publics, we will then
develop an operational model for the (trans-)formation of publics (section 5). This
serves to outline directions for designing new socio-technical approaches that focus
on discovering and capturing the (trans-)formation process of publics from the
beginning by detecting and following shared issues. Neither in the theoretical
exploration of our model of publics and communities nor in our exploration of
socio-technical approaches and methods of tracking and mapping them do we
include any qualitative analysis of these groups, or their actual impact or participation
in deliberation. Based on the outlined socio-technical approaches, we further derive
practical implications for supporting researchers when examining the (trans-)formation of publics (section 6).
2. Theoretical background: publics, communities and CSCW
In recent years a diverse research body has emerged in the ﬁelds of CSCW and
Human-Computer Interaction (HCI) which focuses on the interplay between technology and the philosophical concept of publics. Most of the studies follow Dewey’s
pragmatic notion of publics. Unsurprisingly, in CSCW the focus has been on the way
in which a technology (and its design) impacts on the formation, maintenance and
function of publics. We can typically identify two main directions in this area: Firstly,
it is often predicated on theoretical perspectives derived e.g. from Habermas (1984)
and Dewey. Secondly, it is often explicitly interventionist; that is, the aim is to
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support the way in which publics engage with, and respond to, shared issues as they
emerge. Building on the theoretical framing of publics and their formation (section
2.1) as well as on community concepts (section 2.2) we will present the interplay
between publics, communities and technologies (section 2.3). Based on this interplay, we will outline current studies in the ﬁeld entailing the impact of technology
and design on publics (section 2.4).
2.1. The public and its formation
As far back as 1964, the sociologist Philip Converse pointed out the difﬁculties
involved in studying the ways in which belief systems are structured, drawing
attention to the relationship between group interests, ideologies and information
(Converse 1964). Using interview data, he was able to show that higher levels of
political sophistication correlate with activism. Of course, this work took place long
before current technologies afforded the rapid exchange of information. At around
the same time, sociologists such as Howard Becker, Anselm Strauss and Herbert
Blumer were concerned with notions relating to the construction of the social
‘problem’. It was Becker (1963) who coined the term ‘moral entrepreneurs’ to
categorize those who seek to create or enforce social norms. Generally speaking,
some individuals are much more likely to concern themselves with ‘issues’ than
others. Even so, such work told us little about how the constitution of information
and belief informed the notion of ‘publics’.
Both Habermas and Dewey had a more explicit interest in the political process. In
1984 Habermas argued in terms of a ‘rational discourse’ in the public sphere which
encompassed both the instrumental and the normative (Habermas 1984). Fraser
(1990), however, argues that Habermas’ deﬁnition rested on speciﬁc kinds of social
relations, which led both her and later Warner (2002) to employ the notion of
‘counterpublics’ to make space for marginalized views and disenfranchised participants (Le Dantec and DiSalvo 2013). Dewey, in what we feel is a more nuanced
view, conceived publics to be: Bthose indirectly and seriously affected for good or for
evil [who] form a group distinctive enough to require recognition and a name. The
name selected is The Public^ (Dewey 1927). He deﬁned a pragmatic notion of a
public, which is characterized not as a single constituted mass of people, but in
contrast as a particular conﬁguration of individuals bound by a common cause in
confronting a shared issue (Dewey 1927).
A public is, therefore, by his deﬁnition a philosophical subject which is grounded
and situated in a concrete situation of affectedness, consists of multiple individuals
and responds to contextual and environmental factors. With his notion of a public,
Dewey distinguishes between the ‘state’ represented by elected politicians and
lawmakers and the often incoherent body of citizens who elect the state and are
affected by the laws and decisions made. When laws have been passed or decisions
have been made and ordinary citizens are indirectly affected (often in a negative way)
by these laws and decisions and also their consequences, then a public is called into
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being. The public tries to abate these externalities by ﬁnding an agreeable solution to
the disputed issue; or at least by forming a public opinion to be brought into the
purview of those whose duty it is to act on the issue through legislation (Dewey
1927; Pietilä 2001; Turner and Killian 1987). Dewey referred with his deﬁnitions of a
public to a political public and its traditional representation as a counterpart of state.
But his term Bmatters of concern^ is so generalizable that all issues could be
understood to call a public into being.
The fact that issues and publics are co-constituted is fundamental to Deweyian
pragmatism and to the adoption of this stance by authors (Dantec 2012; DiSalvo
2009; Latour 2005; Marres 2007; Noortje Marres and Weltevrede 2013). One does
not precede the other. The argument is shifting from understanding issues as affecting
people to determining a public by how people are relevant to the issue. As such, the
public deﬁnes the issue by being made relevant through their engagement with it. In
their different ways, the authors above draw attention to the manner in which mass,
amorphic pictures of a public do not do any justice to the nature of informed
discourse. Warner (2002) makes this explicit in emphasizing a speciﬁc meaning of
the word ‘public’ by pointing out that Bmultiple publics exist and one can belong to
many different publics simultaneously^.
Based upon Dewey’s situational deﬁnition of a public, Grunig (1983) conducted
two empirical studies and used the situational theory of communication to determine
the nature of different environmental publics and their cognitive strategies to resolve
shared environmental issues. He revealed eight environmental issues that were used
for specifying communication behavior with questions eliciting the problem
recognition, level of involvement and constraint recognition of the subjects for
each issue. Grunig (1983) discovered that when an issue affects nearly each individual citizen – for example the issue of air pollution – people who normally would not
be concerned all at once become Bmembers^ of a special environmental public.
Based on these ﬁndings, he formed the BSituational Theory of Publics^ which
identiﬁes and classiﬁes a public based on its awareness about an issue or problem
and a public’s activity and response to it (Grunig and Hunt 1984). Although he
focuses on the relations between organizations and the public, the theory examines
how publics are formed and how an organization can segment publics accordingly to
communicate with them. As Rawlins and Bowen (2005) summarize, Grunig (1983)
distinguishes between nonpublics (who have no problem), latent publics (who have a
problem), aware publics (who recognize that they have a problem), and active
publics (who recognize a problem and do something about it). Latent publics, aware
publics and active publics are each a subset of the construct of a public. Comparable
to Grunigs’s (1983) active publics and based on Dewey’s situated notion of public,
Blumer (1946) deﬁned a public as a group of people who are confronted by an issue,
share their ideas as to how to resolve the issue, and who engage in discussion about
the issue. Taking the dimension of ‘time’ into account, publics can evolve. Figure 1
presents a simpliﬁed possible evolution from nonpublics to active publics, to which
we will refer later.
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Related to active public, yet more institutionalized, is the term of a ‘social
movement’. According to Tilly (2004), a social movement comprises a series of
contentious performances, displays and campaigns (‘repertoire of contention’) by
which people make collective claims on others. While Tilly in his research on social
movements since the 18th century focused on the role and the dynamics of group
activities to produce societal change, the notion of active publics in a Deweyian sense
in our eyes focuses stronger on the formation processes and the co-evolution of
issues and the groups they produced.
2.2. Communities as cohesive groups of publics
Complementing the term publics, ‘community’, Latin communitas (from communis,
things held in common) is deﬁned as Ba group of people living in the same place or
having a particular characteristic in common^ (Oxford dictionary). Tönnies (1887)
distinguishes between ‘Gemeinschaft’ (German word, translated as community) and
‘Gesellschaft’ (German word for society) to categorize differences about social ties
and social networks. Community refers to groupings based on togetherness due to
personal social interactions while society is described as ‘belonging to indirect
interactions and formal values’. McMillan and Chavis (1986) describe the sense of
a community as Ba feeling that members have of belonging, a feeling that members
matter to one another and to the group, and a shared faith that members’ needs will be
met through their commitment to be together.^
As Stikkers (2010) argues, a public is not only distinct from a state, but is also
distinct from a community: BCommunities contain private and public aspects, and
while some publics include communities and some publics evolve into communities,
not all publics are communities: publics may be mechanistic associations, aiming to
solve their problems solely ‘from external circumstances, pressure from without’,
lacking consciousness and feeling of a common inner life, shared meanings, and
mutual interests. To become communities, publics must express symbolically their
problems and aspirations as shared and thereby engender a felt sense of a ‘general
will’^. He substantiates this differentiation by the example of the wish for better
schools: BMy problem and your problem initially merely happen to coincide – e.g.
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we each, independently and individually, want better schools for our children – and
we each seek to solve that problem for ourselves individually and only incidentally in
collaboration. But as a result of our working alongside one another, as a public, we
come to experience the merging of my problem and your problem so that they
become our problem, and my victory and your victory become our victory^ (Stikkers
2010).
Stikkers (2010) further describes that without a proper access to, and appropriation of ICT Bpublics remain fractured, disorganized, and mere aggregates of selfinterested individuals, i.e. they remain merely associations (Gesellschaft) and not yet
communities (Gemeinschaft)^. Referring to the concept of evolving publics (Grunig
(1983) aware publics and active publics who are aware of an issue could evolve into
a community that built upon the engagement with that issue. As Dewey (1916)
already stated: BMen live in a community in virtue of the things which they have in
common; and communication is the way in which they come to possess things in
common. What they must have in common in order to form a community or society,
are aims, beliefs, aspirations, knowledge – a common understanding – likemindedness as the sociologists say.^ But as he further described BSuch things cannot
be passed physically from one to another, like bricks; they cannot be shared as
persons would share a pie by dividing it into physical pieces. The communication
which insures participation in a common understanding is one which secures similar
emotional and intellectual dispositions – like ways of responding to expectations and
requirements.^ Dewey refers to communication as Ba process of sharing experience
till it becomes a common possession^ (Dewey 1916).
Taking the dimension of time into account again, the potential evolution of publics
and the emergence of communities become blurred and communities may evolve
from (communicative) aware publics and active publics (Figure 2).
2.3. The interplay between publics, communities and technologies
Drawing on literature, we can characterize publics as possessing three signiﬁcant
attributes: (1) they arise from, and respond to, emergent issues that are qualiﬁed by
the context; (2) there is a multiplicity of publics with permeable borders; and (3) in
addition to the situatedness and multiplicity of the Deweyan public, it is not exclusive
to a particular class or social milieu (DiSalvo 2009). Dewey formulated his theory of
publics in 1927. This era, referred to as the ‘Roaring Twenties’ in the US, was
characterized as a period of sustained economic prosperity with widespread use of
automobiles, telephones and electricity, coupled with industrial growth on an
unprecedented scale. During this time, the nationwide mass media and movie
industry evolved and political content for the masses was abandoned in favor of
focusing on celebrities, sports and movies. Dewey (1927) argues that modern
technologies such as Bthe movie, cheap reading matter and [the] motor car as drawing
people’s attention away from politics^, because for common people these are more
entertaining topics of discussion than political news.
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Figure 2. From Aware and Active Publics to Communities

Technologies in the context of a public are therefore a blessing and a curse at the
same time. As Dewey (1927) stated, without communication the public will Bremain
shadowy and formless^; it is only by improving communication that the public will
ﬁnd itself and become a cohesive group (converting a BGreat Society^ into a BGreat
Community^). On the one hand, communication technology can be used to improve
communication. This encourages engagement with issues and the formation of a
‘public will’. On the other hand, as Stikkers (2010) stated, Ba main present barrier to
the transformation of publics into communities is that publics have become
Beclipsed^ by […] the vast, sophisticated communication technologies of our time^.
Both modern ICT – especially mainstream mass consumer technologies – and their
design are situated within this area of tension. Just a few years ago the technical
support of collaboration in business as well as in private contexts was only possible
with proprietary software. Despite the fact that publics have always existed, the
emergence and evolution of social media and mobile technologies has changed the
way in which issues are communicated and discussed, as presented in various
grassroots contexts such as in political uprisings (Wulf et al. 2013a; 2013b).
For more than a quarter of a century, CSCW applications have been being
designed to deal with various speciﬁc forms of cooperative work (e.g. group work
and team work) (Schmidt and Bannon 2013). In the jubilee issue of the CSCW
journal, Monteiro et al. (2013) argue for a gentle weaning of BCSCW-in-use from its
initial and founding preoccupations (the rather restricted, conﬁned and specialized
forms of cooperative work witnessed over the last two decades) towards a second
wave of analyses that reﬂect the more open-ended agenda initially set out by Schmidt
and Bannon (1992)^. They use the notion of information infrastructure, characterized by Bopenness to number and types of users […], interconnections of numerous
modules/systems (i.e. multiplicity of purposes, agendas, strategies), dynamically
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evolving portfolios of (an ecosystem of) systems and shaped by an installed base of
existing systems and practices^ to illustrate their perception (Monteiro et al. 2013).
The notion infrastructure arose from the Latin infra (below) and comprises all the
basic structures which are needed for the operation of a society. Infrastructure is often
perceived as something that lies in the background, is invisible, and frequently taken
for granted (Star and Ruhleder 1996). It is shaped and Bused across many different
locales and endures over long periods^ (Monteiro et al. 2013). Justiﬁed by the rise of
various new technologies, the notion of infrastructure does not necessarily cover only
ofﬁcial systems - according to some deﬁnitions, it comprises the Bentirety of devices,
tools, technologies, standards, conventions, and protocols on which the individual
worker or the collective rely to carry out the tasks and achieve the goals assigned^
(Pipek and Wulf 2009). By deﬁnition, technologies, when used by individual citizens
or later communities, are part of their infrastructure. But somehow, groups always
decide on speciﬁc parts of their infrastructure: Infrastructuring is understood as the
practice of Bre-conceptualizing one’s own work in the context of existing, potential,
or envisioned IT tools^ (Pipek and Wulf 2009). Whether it is intentional or not,
individuals select some of the ICT to be used while engaging with issues and thus
while in the process of forming a public. Taking this development seriously, new
possibilities for citizens to collaborate, self-organize and engage with issues have
arisen from early forms of communication technology and are currently used widely.
‘Members’ (although not comparable to a formal membership) of active publics
neither necessarily have to meet in person to recognize their common understanding,
nor do they have to articulate their afﬁliation in person, as long as it is supported
within the information space: BComputer systems meant to support cooperative work
in real world settings must support cooperation through the joint construction of a
common information space in such settings^ (Schmidt and Bannon 1992).
The scope of the infrastructure (Star and Ruhleder 1996) is deﬁned as Beither [the]
spatial or temporal^ reach beyond a single event or one-site practice; information
infrastructures are deﬁned to be Btypically stretched across space and time^
(Monteiro et al. 2013); and collaborative work is Benacted in space as well as in
time^ (Bardram and Bossen 2005). Despite the fact that other dimensions are also of
relevance and have to be bridged for successful collaboration (e.g. organization,
language, technology (Reuter 2014)), the advances of ubiquitous computing (Weiser
1994) have discovered the fact that fundamentally, information is always accessible
and therefore expands the infrastructure. Communication nowadays is not necessarily enacted in space and time as it was in 1927; infrastructures for communication
have been improved, as required by Dewey, and now offer new opportunities for
individuals to engage with issues and therefore to led active publics evolve into
communities.
Technology has always been involved in the production of locality and community (Mynatt et al. 1998). In their prescient book BThe network nation^, Hiltz and
Turoff (1978) argued – well before the emergence of the internet – that computersupported communication could transform society. Contemporarily it is common to

Thomas Ludwig et al.
distinguish between virtual and real communities. The later emergent term ‘virtual
communities’ was coined by Howard Rheingold (1993), who deﬁnes them as Bsocial
aggregations that emerge from the [internet] when enough people carry on those
public discussions long enough, with sufﬁcient human feeling, to form webs of
personal relationships in cyberspace^. An even richer deﬁnition covers both the
virtual and the real world: Network communities are Brobust and persistent communities based on a sense of locality that spans both the virtual and physical worlds of
their users. They are a techno-social construct that requires understanding of both the
technology and the sociality embodying them^ (Mynatt et al. 1998).
2.4. The impact of technology and design on publics
In addition to studies that concentrate on analyzing the content of public discussions
within several media, e.g. Pietilä (2001), the ﬁeld of CSCW has yielded a number of
studies which attempt to discover the relationship between ICT (design) itself and
publics. At this point it is important to notice that ICT could enable, ease or even
complicate the conversion of publics into communities. However, simply the existence of ICT alone neither forms a public, nor transforms a public into a community.
Nonetheless, ICT can play a role and might be supportive.
According to Le Dantec and DiSalvo (2013), as well as other authors (e.g. Turner
and Killian 1987), the term public has undergone numerous conceptual deﬁnitions
and revisions. They criticize that there is Busually a reference to the public as the
intended users or audience for a given design and a desire to either effect change
upon the public or facilitate the public to effect change themselves^ (DiSalvo et al.
2007). Based on two design studies, DiSalvo (2009) began an inquiry into the design
and construction of publics and showed that processes and products of design can
serve to articulate issues that force publics into being. On the other hand, the research
of DiSalvo et al. (2014) that was conducted on a reﬂexive analysis of ﬁve design
projects, showed how HCI artifacts and systems can express shared issues. Further,
Le Dantec and DiSalvo (2013) explored and elucidated theoretical ways of examining how publics form in and through participatory design processes. They show that
publics Bform a perspective on the changing practices and potentials of PD [Participatory Design] that highlight the messy, often confrontational ways that people form
communities around an issue and are supported in taking action to address that issue^
(Le Dantec and DiSalvo 2013).
Le Dantec (2012) presents a design study on the impact of technology on the
speciﬁc issues of homeless mothers and their children living in a shelter. The study
entailed the deployment of a ubiquitous computing system over a period of 30 weeks.
Their tool built Ba stable medium for sharing information that helped the staff be
more effective and helped the residents feel more connected, while providing the
degrees of freedom necessary to foster and sustain a number of unique relationships
within the shelter^ (Le Dantec et al. 2011). Lindtner et al. (2011) outline a theoretical
framework for new ways of understanding how people position themselves
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collectively in relation to larger social groups and societal norms. Following a 2-month
deployment of a mobile photo-sharing platform in a youth housing project,
they suggest Bthat the notion of ‘publics’ provides useful insights into user-driven,
social and cultural forms of technology use and digital content creation^ (Lindtner
et al. 2011). Based on longitudinal survey data, Kavanaugh et al. (2007) examined
how individuals in various types of local groups can be driven by ICT to participate
in pluralistic community life. They show that ICT Bincreases communication,
interaction, and participation among members of voluntary associations^
(Kavanaugh et al. 2007).
When it comes to understanding the formation of informed publics, one of the
main challenges is to make the conditions and consequences of an issue apparent and
known (DiSalvo 2009). The methodological issues we refer to show that researchers
have turned to a number of intervention methods to understand how issues are
formed and mediated by new technology and design. This, however, does come at
a cost. Early intervention with provocative design may well shift communicative
behaviors away from what would otherwise be normal. Most of the current work
conducted in CSCW and HCI has understandably taken the view that this is a cost
worth bearing when intervention is the goal – but often intervention itself creates
publics who engage with the intervention. As we have shown, the current studies
concerned with technologies and designs as well as publics, focus on how publics are
formed by or engage with design or technology. However, none of the above
approaches try to examine how the (trans-)formation of publics could be captured
by modern ICT.
3. Research gap and approach
As Dewey (1927) stated, he wished for the transformation of the ‘Great Society’ into
a ‘Great Community’ as a cohesive group of publics. It would be possible to achieve
such a transformation by improving communication (Dewey 1927); otherwise
people know little about shared issues and concerns (Stikkers 2010). Although the
mass technologies distracted people from forming a public general will in the past
(Dewey 1927), we argue that modern mass technologies – consisting of mobile
devices and social media – can provide infrastructures which will support communication between people. In turn, this assists the symbolical expression of problems
as well as uncovering common and shared issues.
Current studies in the ﬁeld of CSCW concerning the interplay of publics and
design mainly focus on theoretical frameworks about the formation of publics around
ICT artifacts and how design practices can yield such processes (DiSalvo 2009; Le
Dantec and DiSalvo 2013; Le Dantec 2012). These studies, then, are primarily
intended to consider the impact of design and technology on the formation of
publics and how people engage with technology when facing speciﬁc issues.
Within this paper, we want to break out in a new direction. As Warner (2002)
highlighted, it is difﬁcult to carry out empirical work in the area of publics. He
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argued that Bsome social scientists think that their method is a way to deﬁne a public
as a group that could be studied empirically, independently from its own discourse
about itself^.
We are therefore interested in how emerging issues or shared problems can be
uncovered as precursors. These precursors describe the issue itself, its consequences
and its surrounding conditions as well as the formations of individuals around it. We
were highly conscious of the fact that modern ICT – consisting of mobile devices as
well as social media services – constantly accompany the majority of the population.
Further, the research ﬁelds of CSCW and HCI in particular already provide methodological choices. A number of approaches and methods related to how to study
people’s behavior ‘in the wild’ have arisen, e.g. (Böhmer et al. 2011; Do et al. 2011).
These could help to detect emerging issues and in turn trace how publics (trans)form. Building upon those approaches we try to trace the way publics (trans-)form
by researching the issues directly from their arising. We believe that investigating
real and everyday occurrences as well as the daily experiences of individuals (at
micro-level) provides us with a richer corpus of potential issues directly at their
emergence. This results in a better understanding of how (and which) publics (at
macro-level) are (trans-)formed around issues.
While building on this existing corpus of research, our interests are based on what
we see as a current research gap in this area. This gap, we argue, exists because we
still know relatively little about the issues around which publics are formed and how
publics may evolve into communities. With our proposed direction as a complementary approach to explore the formation of publics and their evolution into communities, our aim is to use modern ICT to detect and uncover emerging shared issues
right from their beginnings. The ﬁrst step of capturing the formation of publics at an
early stage is – from our perspective – to record which shared issues can be identiﬁed.
To do this, we ﬁrst need to capture the contextual information of the people involved
to ﬁnd out which similarities (and therefore shared issues) within the crowd might be
emerging. In the following we will present potential methodologies for detecting
shared issues as early indicators for publics from HCI and CSCW (section 4). Based
on this, we present an operational model of the transformation from publics into
communities and interpret the HCI and CSCW methods in the light of this model
(section 5). We further derive implications for researching this transformation process (section 6).
4. Potential methodologies for detecting shared issues as early indicators for
publics
Our approach follows the assumption that modern ICT infrastructures and information spaces (which result in individual mobile device data as well as social media
information at micro-level) could be, if accumulated, indicative of potential shared
issues at macro-level. The concept of publics reveals that they are heterogeneous.
They do not ﬂatly consist of how individuals engage, how individuals continue to
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engage, or how individuals engage differently. It is not only the public which is
heterogeneous; indeed, the relevance of the issue itself is negotiated by individuals. It
is important to notice that of course not all shared issues and therefore potential
publics are detectable using existing ICT-based methodologies; however we assume
that it is at least a good starting point as long as ICT such as modern web technologies
– often summarized as Web 2.0 – are used more and more. The so-called Web 2.0
tries to describe the innovations of the internet after the crash of the new economy in
2000. So-called web 2.0 platforms are Bbecoming something similar to traditional
third places where conversations take place as much on private issues as on sociopolitical concerns^ (Schäfer 2011). The term Web 2.0 has to contend with shifting
deﬁnitions as well as being popularized, which limits public media discourse (Scholz
2008). However, in recent years, the development of the internet has been geared
towards citizen involvement as well as community engagement, which mainly
comprises support for greater participation and the integration of citizens into
professional tasks or activities (Brabham 2013).
As a form of citizen integration, crowdsourcing can be deﬁned as a Btype of
participative online activity in which an individual, an institution, a non-proﬁt
organization, or company proposes to a group of individuals via a ﬂexible open call,
the voluntary undertaking of a task^ (Estelles-Arolas and Gonzalez-Ladron-deGuevara 2012). We are aware of the fact that crowdsourcing is not always positively
connoted and, for example, some types of initial public offerings (IPOs) might also
be understood as crowdsourcing activities. However, a speciﬁc subset of
crowdsourcing, which emerged with the ubiquity of smart mobile devices, is participatory sensing (Burke et al. 2006) in which individuals are asked to gather,
analyze and share data and information using the integrated sensor capabilities of
their mobile devices. The key factor of participatory sensing is that people are
perceived to be involved in active engagement with issues and in generating
knowledge (De Cristofaro and Soriente 2012; Gao et al. 2015). Participatory sensing
focuses on the inclusion of as many people as possible in a networked environment
to collect the most accurate and comprehensive information (Burke et al. 2006).
Based on participatory sensing, types of aware and active publics have already
arisen, e.g. within non-political contexts such as gathering GPS or speed data from
cyclists to infer route and trafﬁc noise (Reddy et al. 2010); when conducting
empirical research (Ludwig and Scholl 2014); or when gathering audio data from
microphones to discover biodiversity or the quality of earth (Kuznetsov et al. 2014;
Moran et al. 2014). The presence of such multimodal sensors unleashes a wide range
of possibilities for the collection of individual data. On the other hand, collective
sensing focuses on an analysis of different actions and processes within several mass
media (mainly social) networks (Resch 2013).
In the following, we outline approaches and schools of thought from the ﬁeld of
CSCW and HCI to uncover and detect emerging issues by using the physical
gathering of contextual information with modern mobile technology (participatory
sensing, section 4.1) as well as by using the virtual gathering of citizen-generated
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content via modern social media mass technology (collective sensing, section 4.2).
Based on both these concepts, we outline how physically-gathered data and also
virtually-gathered information could be brought together not only to detect shared
issues but also to deﬁne the role modern ICT could play in their discussion processes.
4.1. Physically gathering contextual information with mobile technology
To detect the conditions and consequences of potential issues at a physical level, we
require methods for capturing contextual and situated information pertaining both to
an individual and to the environment, as Grunig (1983) already outlined. A set of
approaches already exists in which contextual information gathering is currently
performed. This will be presented along with corresponding potentials but also
together with some of the associated difﬁculties.
Proportional to the rapid dissemination of mobile devices and the ever-increasing
role they play in people’s everyday lives is the need for methods that allow an
appropriate study of mobile behavior ‘in the wild’ (Brown et al. 2000). Modern ICT
provides new approaches to capture media perception and media actions in situ by
observing the use of mobile devices and therefore potential information about how
individuals engage with issues. Based on a brief description of past approaches, we
present a range of these mobile methods for capturing contextual and situated
information. Our aim in presenting these methods is not to provide concrete design
implications on how to detect potential issues from their beginning by capturing
people’s mobile device data. It is rather to afford a brief overview of existing
methods. The objective is to motivate researchers to examine potential links between
mobile methods and the detection of shared issues at an early stage, thus engaging
with them as starting points of publics.
For detecting issues, life logging seems to be a concept that aims to automatically
record people’s behavior and consists of Bthe continuous capture of personal data:
such as photos from one’s ﬁeld-of-view, location, audio, biometric signal and others,
with the aim of supporting the later recall and reﬂection over one’s life events and
experiences^ (Gouveia and Karapanos 2013). Logging an individual’s life can make
potential engagements with issues become apparent. As mobile devices have become
highly personalized tools for individuals, they are more or less present and at hand at
any time and place (Fortunati 2005). Thus mobile data logging represents a significant part of life logging. Mobile data logging means that a device automatically
collects various context and usage data which would otherwise be very hard and
time-consuming to capture without any user interaction at all (Froehlich et al. 2007).
However, one complication which arose is that any logging of people’s mobile
behaviors entails taking into account a number of possible different devices and
applications. There is a whole ecology at work. Analyzing people’s behaviors by
studying mobile devices, then, is not straightforward (Rahmati and Zhong 2013).
While some studies focus on quantitative measurements, such as download frequency, to obtain a picture of the general popularity of mobile applications and therefore
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general usage patterns (Do and Gatica-Perez 2010), others focus on the use of mobile
devices and applications in speciﬁc terms of context (Böhmer et al. 2011;
Demumieux and Losquin 2005; Do et al. 2011; Verkasalo 2008).
Verkasalo (2008) and Do et al. (2011) show that context has an enormous impact
on the use of certain types of mobile applications by continuously and automatically
analyzing phone sensors (application logs, location logs and Bluetooth logs) over a
9-month period. A similar approach with the focus on large-scale studies and more
than 4.100 users without previously prepared devices is presented by Böhmer et al.
(2011). Although context-related approaches provide insights into the impact of
locations or social contexts on smartphone use, they also have limitations such as
not capturing people’s intentions with regard to use patterns and situations. To
highlight such a major problem, Kujula and Miron-Shatz’s (2013) user study demonstrates the relevance of detailed descriptions by using the example of an actor who
looked at just one speciﬁc photo on his mobile device several times a day. Only in the
course of further interviews was it revealed that this was a photo of a family member.
Although automatic logging procedures are immensely valuable for providing gross
data, on their own they are of less value when attempting to uncover user behavior or
rationales for engagement.
Liu et al. (2010) argued that mixed methods are required to gather appropriate
information about people’s real behaviors. These, we suggest, are needed because the
evolution of a public can take place over a long period of time and around nonspeciﬁed issues (Dewey 1927). Approaches already exist which try to overcome
these limitations by combining automatic data logging with self-reporting mechanisms. Froehlich et al. (2007) present a system that combines the logging of phone
data through more than 140 types of events with mobile experience sampling
(Consolvo and Walker 2003) as well as targeting questionnaires towards speciﬁc
moments of interest. They have shown that the acceptance of such a mobile system in
everyday life requires both robust performance and non-intrusive data collection.
The methods as described in the above-mentioned selection help to capture
contextual and situated information pertaining both to the environment and to
individuals themselves. Combining these with concepts of participatory sensing
(whereby people are involved in the active generation of knowledge) could help in
the application of existing approaches from the ﬁelds of CSCW and HCI, aiming at
both the detection of shared issues and also at facilitating awareness of publics at an
early stage.
4.2. Virtually gathering citizen-generated content via social media
While participatory sensing focuses on gathering contextual and environmental
information at an individual level, there are also concepts that focus on more
collective macro levels and therefore on another potential direction of uncovering
publics at a later evolution stage. Currently, social media has become a popular venue
for the discussion of diverse aspects of civil life (Schäfer 2014). As such, social
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media can presently be seen as an instrument which is capable of rendering shared
and common issues and (the affectedness of individuals as parts of) a public more
accessible (Weller et al. 2013). However, the use of social media at the present time is
frequently unstructured; information is not always comprehensible and different
groups have different spaces for participation (van Es et al. 2014). Several studies
remark on the Bchaotic use of social media^, e.g. Kaewkitipong et al. (2012). Some
of the studies are based on the considerations of the actors related to their purpose –
different social media entail different forms of communication (Hughes et al. 2014).
Twitter, for instance, is used broadly just now as a platform for posts of up to 140
characters, while Facebook pages provide a situational overview and Facebook
groups coordinate activities (Reuter et al. 2015). Based on these perceptions of
current use, various approaches have arisen that may help to detect shared issues
and trace how publics (trans-)form. They may be summarized as the term ‘collective
sensing’.
Collective sensing Btries not to exploit a single person’s measurements and data,
but analyzes aggregated anonymized data coming from collective sources, such as
Twitter, Flickr or the mobile phone network^ (Resch 2013). In contrast to approaches
of sensing individuals that analyze individual records (section 4.1), collective sensing focuses on the analysis of different actions and processes within several mass
media (mainly social) networks (Resch 2013). For example, Flickr photos are used to
make statements about the seasonal behavior of tourists (Sagl et al. 2012). As long as
such data is based on individual records, members of publics remain identiﬁable. The
great advantage of collective sensing is that no additional infrastructure is required,
as it is based on already established ICT infrastructures.
When attempting to detect publics or evolving communities, various approaches
based on locations, communication or topics can be applied. One prominent example
is trend detection via the Twitter stream. This approach aims to identify emerging
trends on Twitter in real time and Bprovides meaningful analytics that synthesize an
accurate description of each topic^ (Mathioudakis and Koudas 2010). First, keywords that suddenly appear at an unusually high rate are identiﬁed and then groups of
keywords are built. Additional data is then extracted from these tweets to identify the
topic. Other approaches describe topic detection on Twitter based on the evaluation
of temporal and social terms to allow the real-time identiﬁcation of the Bmost
emergent topics expressed by the community^ (Cataldi et al. 2010). These Bhot
topics^ are often the ﬁrst indication of shared issues on a macro-level.
Another approach focuses on community detection in the context of social media
(Papadopoulos et al. 2012). This method has proven to be valuable in a series of
domains, e.g. biology, social sciences, bibliometrics. However, there has only been
limited discussion in social media. In contrast to the deﬁnition given above, the
concept of a community is established here by people in a group who interact with
each other more frequently than with those outside the group. A clear deﬁnition of
community is rather subjective and depends on where to draw the line. Besides the
focus on communication as the characteristic of a community, content-driven crowd
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discovery algorithms can efﬁciently identify newly-formed communities of users
from the real-time web (Kamath and Caverlee 2012).
In addition to these mining methods, Reuter et al. (2015) present various researchbased or commercial applications that focus on the analysis of social media; however, their reports and visualizations focus on categories such as business
performance, competitor benchmarking, and brand analytics. Cobb et al. (2014)
suggests querying multiple social networks with ﬁlters. Thus, Reuter et al. (2015)
implemented functionalities to render social media Bmore listenable^ as suggested by
Hughes et al. (2014) e.g. by showing related discussions in various social media and
by using a cross-social-media functionality.
5. Following the issue: towards an operational model of the transformation
from publics into communities
Many of the methodological choices described within section 4 elaborate on
collecting digital traces of human activity delivered by the two main groups of
technologies: First the mobile technologies that allow activities performed by an
individual citizen to be traced and/or reconstructed; and social media technologies,
that, in tracing the sharing behavior of individuals, allow the distribution of information and agency patterns in social networks (and consequently shared issues and
discussions) to be followed. Both modern types of ICT have changed the breadth as
well as the depth of possible inquiries on the emergence of issues and therefore the
(trans-)formation of publics into communities. But they also carry the promise that
the distance between an ongoing social process of a public’s formation and its
visibility for an observer can be shortened signiﬁcantly, turning a retrospective
perspective on analyzing publics into an ongoing effort to observe a public while it
forms, with new connections to interventionist research methods like action research
(Lewin 1958).
To uncover the process of emerging publics, both physically-gathered data (section 4.1) as well as virtually-gathered information (section 4.2) could be brought
together to enable a comprehensive overview of shared issues as an early indicator of
publics and later communities. Both key technologies allow the level of individual
perceptions and activities to be connected to observable group phenomena in the
(social) media. On a theoretical level, the concept of mobile crowd sensing
(Zaslavsky et al. 2013) already combines the sensing of individuals with the collective sensing view by supplementing sensor data collected via mobile devices with
citizen-generated content from social media, such as opinions or experiences (Guo
et al. 2014). Such a mobile crowd sensing concept can already be found in different
application ﬁelds, such as combining and presenting people’s on-site movements
together with social media activities to make informed decisions about their community actions (Ludwig et al. 2015a). To transform the technological concepts
of mobile crowd sensing towards our research approach, it is necessary to develop
an operational model of how the individual and the social perspectives are
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intertwined in the process of forming a public/community and practical implications
of how to manage such a model.
Our considerations were based on Grunig’s (1983) situational model of publics
and the distinctions and connections Stikkers (2010) sketched between publics and
communities. As mentioned in section 2.1, we distinguish between nonpublics (the
general crowd in ignorance of any issues that could be the basis of a public), latent
publics (people potentially affected by an issue although unaware of it), aware
publics (those who are aware of the relevance of a certain issue) and active publics
(the segment of people who are both aware of an issue and act towards it).
Our operational model focuses especially on the process of detecting a public and
on its turning into a community (Figure 3). The operational model allows us to
develop both a perspective from within (based on sensor data, looking at how an
individual becomes engaged with an issue that may have a public – section 5.1) as
well as an external perspective (looking at collaborative formation activities that are
centered on an issue – section 5.2). Both perspectives can be captured using the ICT
streams mentioned above.
5.1. The internal perspective on the formation of publics and communities
If our aim is to trace the path of a public (towards a community) from an internal
perspective, we argue in favor of observing how an individual engages with and
relates to an issue (and its communication) that may have a public. As presented in
section 4.1 there are already numerous approaches that try to reconstruct and sense an
individual’s life in-situ. By sensing mobile device data such as the speed or locations
and the opportunity to combine different types of sensor data (e.g. the speed at a
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speciﬁc location), it may be possible to detect issues and to measure the affectedness
of an individual – even though the individual is not yet aware of being affected.
Measuring the affectedness of an individual does not mean the individual is aware of
being affected. For example, sensing a smartphone’s microphone can give some
indication of how it is affected by noise – although the noise is perhaps not an issue
for the individual right now. S/he is possibly unaware of the noise and consequently
is not aware of being affected by the noise.
By further sensing and measuring the individual interventions on a mobile device,
such as search behavior, chat log or social media usage, it may be possible to draw
inferences from the measured data about the affectedness of an individual to its
awareness of an issue. As previously mentioned, by sensing smartphones an external
observer can become aware of individual affectedness, but the individual him/herself
does not. Only if an individual undertakes an action on a mobile device with regard to
the current situation do we assume that an individual is engaged with the issue and is
aware of his/her problem. The combination of different data and user interactions in
particular offers a rich set of potential indicators of the awareness of an individual.
Referring to the example we previously mentioned about noisiness, it would be
possible for an individual to search for the permitted noisiness level. In combination
with detected affectedness, we could now assume that an individual is aware. In this
case, privacy and data protection aspects especially need to be taken into consideration. Either the entire sensing process must gather anonymized data or it must be
elaborated which information an individual is willing to provide (we will expand on
this aspect in section 6.4).
The line between aware and active publics is always blurred. For example the
activity ‘seeking for information about noisiness’ could on the one hand be an
activity to gain awareness of a problem; however, on the other hand it could already
be categorized to the solution ﬁnding process itself. Again, by sensing individual
interactions with the mobile device and the sensor data as well as contextual
information, it may be possible to detect individual awareness of an issue. However,
mobile technologies could also be used to detect or measure the solution ﬁnding
process of an individual. Considering the relation of sensed data and information
may provide insights into the continuous development of an individual towards an
issue and its relation.
5.2. The external perspective on the formation of publics and communities
If our aim is to trace the path of a public (towards a community) from an external
perspective, we argue in favor of looking at how people engage with and relate to
issues that may ‘have’ a public. In accordance with the emergence of the so-called
Web 2.0 (O’Reilly 2005) as an architecture for participation, new possibilities for
social interaction arose. Correcting his initial deﬁnition, O’Reilly (2006) argued:
BWeb 2.0 is the business revolution in the computer industry caused by the move to
the internet as platform, and an attempt to understand the rules for success on that
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new platform. […]^. Accordingly, data does not only represent content that has been
provided by an individual for the purpose of distribution; it also represents interaction
among people. Of course, many of these data sources are not available for capturing
the external perspective on the formation of publics and communities. Potential
sources for such data are chat protocols and personal messages as well as closed
groups within social networks. However, other information is available and might
help to capture the formation in varying extents (Rogers 2015). Section 4.2 presents
various approaches available for collective sensing which may help, and our operational model is designed to distinguish between the different stages of detection.
Aware publics might be detected or captured by looking at accumulated interventions, such as activities on the web which show that people are aware of an issue as a
collective (Bruns and Burgess 2011). For example, the trend in Twitter is already
used to identify tendencies (Mathioudakis and Koudas 2010). These trends are of
course not necessarily a sign of the formation of publics and communities; however,
as long as Tweets and retweets, which demonstrate communication about issues, are
detected, these technologies might help to capture the emergence of a public. Topic
detection (Cataldi et al. 2010) could also help to evaluate real-time identiﬁcation of
the most emergent topics showing the engagement with issues. Community-driven
crowd discovery based on content might also help to identify the formation of
communities from the web (Kamath and Caverlee 2012) in the early stages of
becoming aware of the issue.
Having identiﬁed the issue and people’s engagement with it, the next step is to
trace the potential transformation of an active public. The formation of active publics
might be captured by looking at accumulated solution ﬁnding, i.e. activities which
render it possible to distinguish solution ﬁnding from pure awareness. Community
detection in the context of social media is one approach which can be applied not
only to potentially detect issues but also to discern connections among people around
some issues (Papadopoulos et al. 2012). Such a community detection show people
have already connected around it to do something about it. It is, however, interesting
to detect collaboration not just within one type of social media but also in publics
among different media. These might show accumulated solution ﬁnding, using e.g.
Twitter for actively creating situational awareness and for recruiting new members to
the public; or Facebook groups for internal communication about the issue, including
pictures from Flickr to demonstrate evidence of some issues of interest. Simple
observation of one type of media might therefore not be necessarily sufﬁcient to
really capture collective behavior.
6. Practical implications for researching the formation of publics and their
transformation into communities
In the last sections we described how new, ICT-driven ways of ‘following the issues’
could help to trace the (trans-)formation of publics and their potentially evolving into
communities. Although we consider the issues as the deﬁning part of the processes
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we want to look at (as they shape a public and are shaped through a public), it is the
activities that individuals perform (targeting themselves, e.g. information seeking, or
targeting others, e.g. communication and cooperation around the issue) that we are be
able to capture (as part of engagement) and therefore to trace with modern ICT
infrastructures. Although we are aware that there are new digital traces of human
agency we can now follow, it does not mean that we can claim to be able to capture
every community with the full complexity of the social interactions they consist of.
But with our approach we can be more optimistic of being able to produce valid
statements.
When we now turn to the dimensions that help us to derive practical implications
for researching the (trans-)formation of publics into communities based on following
the issue, we remain aware of the methodological tradition that has been used to
follow the issues and look at the formation processes we are interested in. We have
however chosen to focus on the new questions that arise when considering the new
technological options available to researchers that try to examine publics and their
engagement with issues. In the following we outline some practical implications for
researching the formation of a public and its potential transformation into communities. By doing so, we aim to provide some ideas and circumstances of how to
approach the researching of publics.
6.1. Timelines of publics vs. timelines of research
Usually when we focus on researchers and their agenda, we start by deﬁning research
goals. It may therefore seem strange to discuss timelines even before we discuss
research goals. But operationalizing new opportunities for collecting digital data and
researching publics requires researchers to position their research towards the processes they are interested in. In traditional empirical work, the usual time relation is a
retrospective: The research took place when an issue had matured and the associated
public was active and visible. The investigations aimed to reconstruct how the public
had formed, e.g. by tracing its visibility in the (traditional) media or by interviewing
or observing relevant actors within that public. With the new technological options of
modern ICT, the visibility and traceability of issues have changed in such a way that
we can aim to observe the (trans-)formation of a public earlier, creating an overlap
between the ongoing formation process and the research process. We can maintain an
extrospective view of this formation as an ongoing process, and we have the
opportunity for an introspective view for the individuals involved.
As issues and publics can shape each other mutually (Dewey 1927), we may also
have to look for issue formation, a process of maturation in which several pre-issues
may be considered until a stable issue emerges. While collecting the data, we may
need to be aware of the pre-maturity of issues we look at, and it may require an
ongoing adjustment by the researchers to make sure that their research follows
interesting and relevant traces throughout the formation, what we call ‘open-heart
empirics’ (Dax et al. 2015). With this term we describe the (re)conﬁguring of a study
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frame and adjustment of research goals during the empirical phase. As an example of
this formation process, we can look at the Sendai/Fukushima incident in Japan in
2011. Within the ﬁrst 12 hours of the earthquake, it was being discussed as a natural
disaster and was easily traceable as the Sendai or Tohoku earthquake both in social as
well as classical media. Following the meltdown in the nuclear plant near
Fukushima, the issue and its related public changed signiﬁcantly, with this issue
becoming traceable as the Fukushima Daiichi disaster. After understanding the
timelines of publics and the timelines of research in general, we can now deﬁne
our research goals.
6.2. Research goals and data collection
In general, we assume that the research goal associated with the new technological
options is to ﬁnd out about the process of (trans-)forming a public into a community.
The fundamental rules for designing an empirical ﬁeld study still apply. Researchers
have to deﬁne the who, what (activity), when, where and how to interview or observe,
which we will now discuss with regard to the new choices we currently have for
following the digital traces of issue-related activities (Ludwig et al. 2015b).
The who and the what. For the external perspective on publics it is quite straightforward to use a set of terms connected to a (pre-)issue which help us to follow related
public activities in the general social media based on keyword searches. With issues
still in the process of maturation, from time to time it may be necessary to redeﬁne the
terms we use to follow the issue. But for the internal perspective as well as for
capturing more intimate information in the potential forming of a community, we
need to be able to follow individuals and their activities as well. The selection
processes for keywords and which individuals to observe may inﬂuence each other,
and at some point it might become necessary to drop certain keywords or individuals
to stay focused on where the action is.
The when and the where. The ﬁrst obvious choice in when to collect data is the
question of continuous vs. discrete data collection. Reasons for restricting the data
collection can be the computing/transmission performance of devices and internet
connections, but also a strategy of data sparseness in connection with privacy
concerns (see below). With new technologies, more complex choices exist: It is
possible to make a data collection dependent on a location or a co-location of people
and objects. The relation to an issue is not necessarily expressed verbally anymore; it
may also become visible by visiting places (real, like the Tahir square in Cairo, or
virtual, such as websites on cancer therapy), or relating to people (e.g. experts on
tattoo removal).
The how. Following a ‘big data’ version, many approaches exploit data collected
automatically from the sensors of mobile devices or from social media platforms.
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This data is helpful in understanding what is going on, but rarely why things are
happening. A few studies already address the epistemological challenges of big data.
By outlining six provocations about the issues of big data, Boyd and Crawford
(2012) argue in favor of Bquestioning the assumptions, values, and biases of this new
wave of research^. They raise questions like BWhat is the status of so-called ‘public’
data on social media sites? Can it simply be used, without requesting permission?
What constitutes best ethical practice for researchers^? Or as Kitchin (2014) argues,
BBig Data and new data analytics are disruptive innovations which are reconﬁguring
in many instances how research is conducted.^
Traditionally, researchers choose between quantitative and qualitative empirical
methods. But now we are able to make intermediary choices: We may automatically
collect original raw data, or we can collect Breﬂected data^; data that has been further
qualiﬁed or commented on by the observed person. This may be particularly helpful
when observing communication behavior. We have new options for situationdependent empirical measures, e.g. starting location-based questionnaires, or a
questionnaire starting after a full hour of Facebook usage. Further securing or
qualifying the data also involves traditional empirical work, e.g. conﬁrmative interviews (feeding back what has been captured and how it was interpreted and checking
that this was in line with the intentions of the activities observed) to make sure that a
stream of activities is connected to an issue researchers are interested in.
On a more technological level, it is possible to run into problems of synchronizing
the variety of data sources from which we capture data (as happened in video-based
ethnography). Securing a unanimous timeline is imperative, but location data may
also present quality problems. This can be a challenging task which could conceivably require the cooperation of the individuals who themselves are under observation. In particular, the combination of internal and external perspectives on the
formation of publics requires the collection of enough metadata to correlate events
sensed at individual level and those visible in social media.
6.3. Immersiveness and distance of research
Depending on the methodological tradition of research disciplines, arguments with
regard to the distance between the researcher and his/her ﬁeld have been presented in
favor of maintaining a certain distance (to warrant the ﬁeld’s authenticity) as well as
in favor of ‘going native’ (to gain a really deep insight into the dynamics of the ﬁeld).
These issues have to be reconsidered especially as smartphones have become an
intimate personal device. While it may be desirable to gain an intimate insight into a
person’s activities in relation to an issue – particularly for understanding the dynamics of community building – it can be difﬁcult not to inﬂuence the individual’s
activities (aside from the further privacy concerns we discuss below).
With a technocentric focus on collecting data as discussed here, questions may
also arise regarding the negative consequences of that remote/distant data collection
for the analytical work following the data collection. Often, researchers beneﬁt from
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the personal impressions they glean from on-side visits, which reveal that certain
dimensions of empirical work may be missing from these approaches; or it might be
deemed necessary to add opportunities for encounters with the ﬁeld to the research
plan. Nevertheless this may remain problematic: in classical empirical work these
experiences were collected in exactly those situations in which the data was collected; using ICT approaches, that would not be possible.
What remains a problem for an extrospective view (section 5.2) can be a
beneﬁt when addressing the internal perspective (section 5.1) with an introspective view. With the option of the ongoing collection of data, we can
support the introspective view as a means to creating an individual’s selfawareness and his/her engagement with pre-issues and publics in formation,
and base an extrospective view solely on data collected in this reﬂection
process. This potentially presents several advantages: It answers the privacy
concerns discussed below, and it also helps to avoid a kind of Hawthorne
effect of individuals changing their behavior because somebody external is
looking after their affairs (literally…!).
6.4. Ethical, legal and social issues
Obviously, the technological implementation of the operational model, which enables us to research the formation of publics and communities, could clearly be
regarded as a surveillance infrastructure. As researchers, this is deﬁnitely something
to avoid; we strive to allow the recorded data only to have the necessary depth, but
not more. This general strategy of data sparseness can be complemented with further
methods of privacy by design which we can implement in the frameworks that are
used for data collection.
Privacy concerns are always present within human-centered approaches of HCI
and CSCW. There is a close connection between the methodological options
discussed above and earlier discourses on ethical issues in the ﬁeld of CSCW, like
virtual ethnography (e.g. chatrooms). Aside from an individual’s general consent to
participate in the research, further issues which apply here are considerations of optin vs. opt-out choices with regard to observing online activities, e.g. when using a
speciﬁc software tool, and issues regarding the intended audience (normally not the
researchers) of communications. Regarding the latter aspect, social media presents
the problem that even though one participant of a social network may have
consented; all related people also become traceable to some extent. On the other
hand, to observe how publics could turn into communities – and with regard to the
intensiﬁed social ties associated with that change – it may be necessary to have such
an option.
Another issue which is closely related is that of anonymization. Beyond the usual
practices of separating personal information from the data collected, new digital
means of collecting data present the option of distinguishing between captured data
and recorded data, e.g. by the automatic translation of names into pseudonyms. This
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could be a strategy for solving the issue of having a social network with ‘friends’ who
never consented to have their data recorded.
There are many more options to consider how the interaction between the data
recording framework, the observed individuals and the researchers is organized. The
data may be collected locally on a smartphone, but only be transmitted to the
researchers’ server after explicit consent has been given; or data can be transmitted
in a modiﬁed (but still authentic) version. When talking about the research of publics,
we are talking about long-term observations. Reminder and notiﬁcation systems
could be in place throughout these observations which need to maintain a careful
balance between keeping the observed aware of their participation in a study and not
disturbing their practices inappropriately – especially when sensing the individual
dimension. We can also experiment with ‘withering’ consents, or time- and/or
location-dependent conditions to switch the collection of data on or off.
Although these issues will have a strong impact on the quality of research made
possible by using these new technological options, we currently see no perfect way
of ﬁnding an optimal design for following issues and individuals in the formation of
publics. There are some activities that try to tackle these problems by outlining
considerations for supporting and informing (mainly) the researchers responsible for
making decisions about the ethics of internet research (Markham and Buchanan
2012; Prabhu 2015). Despite this, the right design of these considerations is left to
further methodological experimentation.
7. Conclusion
Current citizens’ movements show that groups of people – even loosely coupled –
emerge whenever suffering perceived injustice. These groups, consisting of people
who are confronted with the same particular issue, are divided in their ideas as to how
the issue should be resolved and engage in discussion regarding the issue. Those
people who are indirectly and seriously affected, whether for good or for evil (even
non-active), form a group distinctive enough to require recognition and a name,
which Dewey (1927) selected as The Public. Based on Dewey’s theory, both
technology and the ‘numbing and distracting’ media hamper the formation of a
public and the step from a ‘Great Society’ towards a ‘Great Community’ (Dewey
1927). On the other hand, early adopters of the theory of publics hoped that someday
society would be able to use such (distracting) technology to improve communication and thus improve the engagement of citizens and therefore the formation of
publics (Dewey 1927; Stikkers 2010).
Modern ICT infrastructures such as mobile devices and social media are situated
within this area of tension, which exists between distracting people, but yet also
fostering their engagement. Within this paper we have attempted to combine CSCW
interests with the concept of publics, their formation, maintenance and evolution, by
outlining several design directions for rendering the formation of publics more
accessible on their way from aware and active publics to a community.
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We are aware that publics are socially constructed through their relations to issues
and therefore it is not an obvious choice to carry out our empirical work within this
ﬁeld. Since our aim is to trace how publics form, we argue that the initial stage is to
discover which issues are shared. This then leads to the social construction of those
issues that form a public. We therefore take the ﬁrst steps towards combining CSCW
with publics not by focusing on how publics are formed by or engage with design or
technology. Instead, the focus lies on how issues (i.e. early indicators for the
formation of publics), which face emergent shared issues, and their transformation
into communities can be captured by modern ICT infrastructures. By following the
issues, we have outlined two main directions and starting points for the design of
detecting shared issues as early indicators for publics and their (trans-)formation with
ICT. We argue that to become aware of (shared) issues and socially constructed
relations to those issues, CSCW approaches offer possibilities to sense physicallygathered contextual information with mobile technology as well as gather virtual
citizen-generated content via social media technology. Physically-gathered contextual information can help to measure individual activities and virtual citizengenerated content can help to observe collective formation processes with regard
to shared issues.
We do not aim to provide concrete design implications to research a public or its
transformation process. Instead, we want to contribute with an operational model of
the (trans-)formation of publics into communities, including potential practical
challenges and implications for research. With our model and suggestions on how
to manage it, we want to sensitize researchers to a different view on the interplay
between publics and ICT. This view is based on the information gathered about
people at an individual micro-level and potential communities at macro-level. We
argue in favor of:
(1) Capturing contextual and situated information about physical conditions by
using participatory sensing with mobile devices to measure the affectedness
and interactions on an individual level. This helps to detect initial issues.
(2) Capturing emerging hot topics and discussions within social media by using
collective sensing concepts to measure accumulated collective affectedness and
interactions. This helps to detect early collective engagements and shared
issues.
(3) Combining captured information about physical conditions and captured
virtual topics and discussions by using mobile crowd sensing to obtain a
detailed overview about aware and active publics on both a digital as well as a
physical level.
(4) Opening up a new level of mediality by making shared issues more accessible
and reﬂecting on the formation of a public by looking at other people’s related
private ICT media usage to provide support for community building.
Based on these four design directions and the developed operational model, we
have outlined different practical implications for researchers on how to manage the
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model and therefore provide the ﬁrst step towards how to research the (trans)formation of publics. On a theoretical level, we have outlined a number of issues
in the process of researching and therefore managing the model for pursuing issues in
the formation processes of publics and communities. We now take a step back from
the research process as a whole. What becomes obvious is that the options we have
for designing data-related interaction between practice and research domains have
dramatically increased. More choices and possible adjustments within this paper
present more problems in terms of transparency, documentation and tampering with
the original practice processes. Descriptions of research work need to provide a
detailed account of these choices and adjustments. As yet, there are no routines
enabling this to be done at a sufﬁcient level of depth as there are for traditional
empirical work. It would be helpful if software environments for researchers prepared and supported this kind of documentation. The renewed call for ‘good’
documentation also requests descriptions of analytical work. We anticipate that the
studies we are aiming for can only be handled by larger teams of collaborating
researchers, in which the coordination of work and the appropriate documentation
and description of these processes (also in publications) may become a relevant part
of research methodologies.
The formation of a public is a process that often responds both to new and often
varying challenges, and also to the framing conditions of our everyday lives at a
societal level. As it may become interesting to start following (pre-)issues quite early,
it may be plausible to work with a network of actors or social entities that form a kind
of living lab (Eriksson et al. 2006) of publics, a set of longer lasting relations between
researchers and society within a more general domain (e.g. crisis management).
Within such a construct, it would be possible to come to event-driven or situationdependent approaches for scheduling research work. In general, when conducting
research on the transition between publics and communities, there are many societal
arenas where such opportunity-driven research can be a valuable complement of
traditional empirical research methods.
The combination of the introspective and extrospective view which we described
in more detail above leads to research approaches that are more similar to action
research (Lewin 1958) than to traditional analytical epistemological positions. The
instruments for data collection could easily be enhanced to support this kind of
research approach as well (e.g. by supporting the documentation of interventions in
social media, and their results). Making pre-issues or other intermediary research
results available for the self-reﬂection of practitioners already marks the ﬁrst step in
this direction. The visibility of potential issues and publics may also, if fed back to the
users themselves, substantially change the way publics form, e.g. when awareness is
raised that a potential issue – thought to be personal and irrelevant to others – is in
fact also a potential issue for others one may connect to, this can help to create aware
or active publics. By obtaining information about shared issues or common problems, individuals will become aware that they are part of a larger group of affected
people. We can also expect that the easier it becomes to connect to others, the easier it
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will become to manage the belonging to different publics (both potentials of the two
technology streams mentioned above), and consequently the easier it becomes to
form more sustainable communities that may even span several issues.
Presenting gathered information back to people themselves moves an internallydriven reﬂection of ongoing information exchanges and consumption. This reﬂection
also extends to the related exploration of the phenomenon of the formation of a
public closer to the actual practices of media technology usages. This is in contrast to
a distant reﬂection based on post-observation reﬂections in traditional approaches.
Furthermore, a new level of mediality is opened up by the ability to make shared
issues more accessible and reﬂect on the formation of a public by looking at other
people’s related private ICT media usage which has become apparent. This
mediality, together with new perception channels, not only helps to capture publics,
but may also raise an individual’s awareness of being bound in a public. This in turn
may then pave the way for the evolution from active publics into a community.
People may become aware of the entire process of the community’s formation.
With our practical implications we focus on the different dimensions ‘timeliness’,
‘research goal’, ‘immersiveness’ as well as ‘ethical and social issues’. While a
problematization of the practical conﬁguration of the operational model is a matter
of style, method and epistemological position of researchers, the required digitalization of the production of empirical material and the associated development of
research infrastructures enables as well as limits research practices here. The development of an operational framework for conducting research on the formation of
publics, which is the ultimate goal of our considerations, becomes a process of
infrastructuring (Pipek and Wulf 2009), and the project of a public that is created by
the new and further development of technological options to capture human activity.
It becomes an issue in itself to weigh the value of the services scientists can offer for
reﬂections at societal level against the value of self-determination in the digital age.
Our next step will be an attempt to implement ﬁrst prototypes for gathering
physically-based data with mobile devices as well as virtually-based information
from social media with the aim of detecting shared issues, thus potentially enabling
us to trace the way publics (trans-)form.

References
Bardram, J. E., and C. Bossen (2005). Mobility Work: The Spatial Dimension of
Collaboration at a Hospital. Computer Supported Cooperative Work (CSCW), vol. 14, no. 2,
pp. 131–160.
Barkhuus, L., and V. E. Polichar (2010). Empowerment through seamfulness: smart phones in
everyday life. Personal and Ubiquitous Computing, vol. 15, no. 6, pp. 629–639. doi:10.1007/
s00779-010-0342-4
Becker, H. S. (1963). Outsiders: Studies in Sociology of Deviance. New York: The Free Press.
Blumer, H. (1946). The Crowd, the Mass And the Public. In A. Lee (Ed.), New Outline of the
Principles of Sociology. New York: Barnes & Noble Inc.

From Publics to Communities
Böhmer, M., Hecht, B., Johannes, S., Krüger, A., & Bauer, G. (2011). Falling Asleep with Angry
Birds, Facebook and Kindle – A Large Scale Study on Mobile Application Usage. In Proceedings
of the 13th International Conference on Human Computer Interaction with Mobile Devices and
Services (pp. 47–56). New York: ACM Press. doi:10.1145/2037373.2037383
Boyd, D., & Crawford, K. (2012). Critical Questions for Big Data. Information, Communication &
Society, vol. 15, no. 5, pp. 662–679. doi:10.1080/1369118X.2012.678878
Brabham, C. D. (2013). Crowdsourcing. Cambridge MA, London: The MIT Press.
Brown, B. A. T., A. J. Sellen and K. P. O’Hara (2000). A diary study of information capture in working life.
In T. Turner, G. Szwillus, M. Czerwinski, & F. Paternò (Eds.), Proceedings of the ACM Conference on
Human Factors in Computing Systems (vol. 2, pp. 438–445). ACM. doi:10.1145/332040.332472
Bruns, A., and J. Burgess (2011). Mapping Online Publics. Retrieved October 26, 2015, from http://
mappingonlinepublics.net/
Burke, J., D. Estrin, M. Hansen, A. Parker, N. Ramanathan, S. Reddy, and M. B. Srivastava (2006).
Participatory Sensing. In Proceedings of the International Workshop on World-Sensor-Web. 31
October 2006, Boulder, Colorado (pp. 1–5). New York: ACM Press.
Cataldi, M., L. Di Caro and C. Schifanella (2010). Emerging Topic Detection on Twitter Based on
Temporal and Social Terms Evaluation. In Proceedings of the Tenth International Workshop on
Multimedia Data Mining (pp. 4:1–4:10). New York: ACM Press. doi:10.1145/1814245.1814249
Cobb, C., T. McCarthy, A. Perkins and A. Bharadwaj (2014). Designing for the Deluge:
Understanding & Supporting the Distributed, Collaborative Work of Crisis Volunteers. In CSCW
2014: Proceedings of the Conference on Computer Supported Cooperative Work. New York: ACM
Press.
Consolvo, S., and M. Walker (2003). Using the experience sampling method to evaluate ubicomp
applications. IEEE Pervasive Computing, vol. 2, no. 2, pp. 24–31. doi:10.1109/
MPRV.2003.1203750
Converse, P. E. (1964). The Nature of Belief Systems in Mass Publics. In D. E. Apter (Ed.), Ideology
and Discontent (pp. 206–261). New York: The Free Press.
Dantec, C. A. Le. (2012). Participation and Publics : Supporting Community Engagement. In CHI
’12: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (pp. 1351–
1360). New York: ACM Press. doi:10.1145/2207676.2208593
Dax, J., T. Ludwig, J Meurer, V. Pipek, M. Stein and G. Stevens (2015). FRAMES: A Framework for
Adaptable Mobile Event-Contingent Self-report Studies. In P. Díaz, V. Pipek, C. Ardito, C. Jensen,
I. Aedo, and A. Boden (Eds.), IS-EUD 2015: End-User Development: 5th International
Symposium, Madrid, Spain, 26-29 May 2015 (pp. 141–155). Springer. doi:10.1007/978-3-31918425-8_10
De Cristofaro, E., and C. Soriente (2012). Participatory Privacy: Enabling Privacy in Participatory
Sensing. Network Security, vol. 27, no. 1, pp. 1–11. Retrieved from http://sprout.ics.uci.edu/PEPSI/
pepsi-ieee-net.pdf
Demumieux, R., and P. Losquin (2005). Gather customer’s real usage on mobile phones. In
Proceedings of the 7th International Conference on Human Computer Interaction with Mobile
Devices and Services (pp. 267–270). New York: ACM Press. doi:10.1145/1085777.1085828
Dewey, J. (1916). Democracy and Education: An Introduction to the Philosophy of Education.
Textbook series in education (Vol. 4). Macmillan. Retrieved from http://www.jstor.org/stable/
10.2307/992653
Dewey, J. (1927). The Public and its Problems. New York.
DiSalvo, C. (2009). Design and the Construction of Publics. Design Issues. doi:10.1162/
desi.2009.25.1.48
DiSalvo, C., J. Maki and N. Martin (2007). MapMover: A Case Study of Design-Oriented Research
into Collective Expression and Constructed Publics. In CHI 2007: Proceedings of the ACM
Conference on Human Factors in Computing Systems (pp. 1249–1252). New York: ACM Press.
doi:10.1145/1240624.1240813

Thomas Ludwig et al.
DiSalvo, C., T. Lodato T., Jenkins, J. Lukens and T. Kim (2014). Making public things: how HCI
design can express matters of concern. In CHI 2014: Proceedings of the ACM Conference on
Human Factors in Computing Systems (pp. 2397–2406). New York: ACM Press. Retrieved from
http://dx.doi.org/10.1145/2556288.2557359
Do, T., and D. Gatica-Perez (2010). By their apps you shall understand them: mining large-scale
patterns of mobile phone usage. In Proceedings of the 9th International Conference on Mobile and
Ubiquitous Multimedia (p. 27). New York: ACM Press. doi:10.1145/1899475.1899502
Do, T. M. T., J. Blom, and D. Gatica-Perez (2011). Smartphone usage in the wild: A large-scale
analysis of applications and context. In Proceedings of the 13th International Conference on
Multimodal Interfaces (pp. 353–360). New York: ACM Press. doi:10.1145/2070481.2070550
Eriksson, M., V. Niitamo, S. Kulkki, and K. A. Hribernik (2006). Living Labs as a Multi-Contextual
R & D Methodology. In ICE 2006: The 12th International Conference on Concurrent
Enterprising: Innovative Products and Services through Collaborative Networks.
Estelles-Arolas, E., and F. Gonzalez-Ladron-de-Guevara (2012). Towards an integrated crowdsourcing
deﬁnition. Journal of Information Science, vol. 38, no. 2, pp. 189–200. doi:10.1177/0165551512437638
Fortunati, L. (2005). The Mobile Phone: Local and Global Dimensions. In A Sense of Place. The
Global and the Local in Mobile Communication (pp. 61–70). Wien: Kristóf Nyíri.
Fraser, N. (1990). Rethinking the Public Sphere: A Contribution to the Critique of Actually Existing
Democracy. In C. Calhoun (ed). Social Text, no. 25/26, pp. 56–80. doi:10.2307/466240
Froehlich, J., M. Y. Chen, S. Consolvo, B. Harrison, and J. A. Landay (2007). MyExperience: a
system for in situ tracing and capturing of user feedback on mobile phones. In MobiSys 2007:
Proceedings of the 5th International Conference on Mobile Systems, Applications and Services (pp.
57–70). New York: ACM Press. doi:10.1145/1247660.1247670
Gao, L., F. Hou, and J. Huang (2015). Providing Long-Term Participation Incentive in Participatory
Sensing. In INFOCOM 2015: Proc. of IEEE International Conference on Computer Communications, pp. 2803-2811.
Gouveia, R., and E. Karapanos (2013). Footprint Tracker: Supporting Diary Studies with
Lifelogging. In CHI 2013: Proceedings of the SIGCHI Conference on Human Factors in
Computing Systems (pp. 2921–2930). New York: ACM Press. Retrieved from http://dl.acm.org/
citation.cfm?id=2470654.2481405&coll=DL&dl=ACM&CFID=217124932&CFTOKEN=95543168
Grunig, J. E. (1983). Communication behaviors and attitudes of environmental publics: two studies.
Journalism Monographs (Association for Education in Journalism and Mass Communication
Publications), vol. 81.
Grunig, J. E., and T. Hunt (1984). Managing Public Relations. New York: Holt, Rinehart and
Winston. Retrieved from http://books.google.de/books?id=qCtpQgAACAAJ
Guo, B., Z. Yu, X. Zhou, and D. Zhang (2014). From Participatory Sensing to Mobile Crowd Sensing.
In Proceedings of the IEEE Workshop on Social and Community Intelligence. Retrieved from
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6815273
Habermas, J. (1984). The theory of communicative action. Volume 1. Boston: Beacon Press.
doi:10.1086/228287
Hiltz, S. R., and M. Turoff (1978). The Network Nation. Reading, MA: Addison-Wesley.
Hughes, A. L., L. A. S. Denis, L. Palen, and K. M. Anderson (2014). Online Public Communications by
Police & Fire Services during the 2012 Hurricane Sandy. In CHI 2014: Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems. New York: ACM Press, pp. 1505–1514.
Kaewkitipong, L., C. Chen, and P. Ractham (2012). Lessons Learned from the Use of Social Media in
Combating a Crisis: A Case Study of 2011 Thailand Flooding Disaster. In ICIS 2012: Proceedings
of the 33rd International Conference on Information Systems (pp. 1–17).
Kamath, K. Y., and J. Caverlee (2012). Content-based Crowd Retrieval on the Real-time Web. In
Proceedings of the 21st ACM International Conference on Information and Knowledge
Management (pp. 195–204). New York: ACM Press. doi:10.1145/2396761.2396789

From Publics to Communities
Kavanaugh, A. L., T. T. Zin, M. B. Rosson, J. M., Carroll, J. Schmitz, and B. J. Kim (2007). Local
Groups Online: Political Learning and Participation. Computer Supported Cooperative Work
(CSCW), vol. 16, no. 4–5, pp. 375–395. doi:10.1007/s10606-006-9029-9
Kitchin, R. (2014). Big Data, new epistemologies and paradigm shifts. Big Data & Society, vol. 1, no.
1, pp. 1–12. doi:10.1177/2053951714528481
Kujala, S., and T. Miron-Shatz (2013). Emotions , Experiences and Usability in Real-Life Mobile
Phone Use. InCHI 2013: Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems (pp. 1061–1070). New York: ACM Press.
Kuznetsov, S., G. N. Davis, J. C. Cheung, and E. Paulos (2014). Ceci N’est Pas Une Pipe Bombe:
Authoring Urban Landscapes with Air Quality Sensors. In CHI 2014: Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems (pp. 2375–2384). New York: ACM Press.
Latour, B. (2005). From Realpolitik to Dingpolitik or How to Make Things Public. In B. Latour & P. Weibel
(Eds.), Making Things Public: Atmospheres of Democracy, Cambridge, MA: MIT Press, pp. 4–31.
Le Dantec, C. A. (2012). Participation and Publics: Supporting Community Engagement. In CHI
2012: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (pp.
1351–1360). New York: ACM Press. doi:10.1145/2207676.2208593
Le Dantec, C. A., and C. DiSalvo (2013b). Infrastructuring and the Formation of Publics in
Participatory Design. Social Studies of Science, vol. 43, no. 2, pp. 241–264. doi:10.1177/
0306312712471581
Le Dantec, C. A., R. G. Farrell, J. E., Christensen, M. Bailey, J. B. Ellis, W. A. Kellogg, and W. K.
Edwards (2011). Publics in Practice: Ubiquitous Computing at a Shelter for Homeless Mothers. In
CHI 2011: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (pp.
1687–1696). New York: ACM Press. doi:10.1145/1978942.1979189
Lewin, K. (1958). Group Decision and Social Change. New York: Holt; Rinehart and Winston.
Lindtner, S., J. Chen, R. G. Hayes, and P. Dourish (2011). Towards a framework of publics: Reencountering media sharing and its user. ACM Transactions on Computer-Human Interaction
(TOCHI), vol. 18, no. 2, pp. 1–23. doi:10.1145/1970378.1970379
Liu, N., Y. Liu, and X. Wang (2010). Data logging plus e-diary: towards an online evaluation
approach of mobile service ﬁeld trial. In Proceedings of the 12th International Conference on
Human Computer Interaction with Mobile Devices and Services (pp. 287–290). New York: ACM
Press. doi:10.1145/1851600.1851650
Ludwig, T., and S. Scholl (2014). Participatory Sensing im Rahmen empirischer Forschung. In Mensch &
Computer 2014: Interaktiv unterwegs – Freiräume gestalten2. München: Oldenbourg-Verlag.
Ludwig, T., T. Hilbert, and V. Pipek (2015a). Collaborative Visualization for Supporting the Analysis of
Mobile Device Data. In N. Boulus-Rødje, G. Ellingsen, T. Bratteteig, M. Aanestad, and P. Bjørn (Eds.),
ECSCW 2015: Proceedings of the 14th European Conference on Computer Supported Cooperative
Work (pp. 305–316). London: Springer International Publishing. doi:10.1007/978-3-319-20499-4_17
Ludwig, T., C. Reuter, T. Siebigteroth, V. Pipek (2015b). CrowdMonitor : Mobile Crowd Sensing for
Assessing Physical and Digital Activities of Citizens during Emergencies. In CHI 2015: Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems. New York: ACM Press.
Markham, A., and E. Buchanan (2012). Ethical Decision-Making and Internet Research:
Recommendations from the AoIR Ethics Working Committee. Recommendations from the AoIR
Ethics Working Committee (Version 2.0). doi:Retrieved from www.aoir.org
Marres, N. (2007). The Issues Deserve More Credit. Social Studies of Science, vol. 37, no. 5, pp. 759–
780. doi:10.1177/0306312706077367
Marres, N., and E. Weltevrede (2013). Scraping the Social? Issues in live social research. Journal of
Cultural Economy, vol. 6, no. 3, pp. 313–335.
Mathioudakis, M., and N. Koudas (2010). TwitterMonitor: Trend Detection over the Twitter Stream.
In Proceedings of the 2010 ACM SIGMOD International Conference on Management of Data (pp.
1155–1158). New York: ACM. doi:10.1145/1807167.1807306

Thomas Ludwig et al.
McMillan, D. W., and D. M. Chavis (1986). Sense of Community: A Deﬁnition and Theory. Journal
of Community Psychology, vol. 14, no. 1, pp. 6–23. doi:10.1002/1520-6629(198601)14:1<6::AIDJCOP2290140103>3.0.CO;2-I
Monteiro, E., N. Pollock, O. Hanseth, and R. Williams (2013). From Artefacts to Infrastructures. Computer
Supported Cooperative Work (CSCW), vol. 22, no. 4–6, pp. 575–607. doi:10.1007/s10606-012-9167-1
Moran, S., N. Pantidi, T. Rodden, A. Chamberlain, C. Grifﬁths, D. Zilli, G. Merrett, and A. Rogers
(2014). Listening to the Forest and its Curators: Lessons Learnt from a Bioacoustic Smartphone
Application Deployment. In CHI 2014: Proceedings of the SIGCHI Conference on Human Factors
in Computing Systems (pp. 2387–2396). New York: ACM Press.
Mynatt, E. D., V. L. O’Day, A. Adler, and M. Ito (1998). Network Communities: Something Old,
Something New, Something Borrowed… Computer Supported Cooperative Work (CSCW)), vol. 7,
no. 1–2, pp. 123–156. Retrieved from http://link.springer.com/article/10.1023/
A%3A1008688205872#
O’Reilly, T. (2005). What Is Web 2.0 - Design Patterns and Business Models for the Next Generation of
Software. http://www.oreilly.com/pub/a/web2/archive/what-is-web-20.html. Accessed 10 Dec 2015.
O’Reilly, T. (2006). Web 2.0 Compact Deﬁnition: Trying Again. http://radar.oreilly.com/2006/12/web20-compact-deﬁnition-tryi.html. Accessed 10 Dec 2015.
Papadopoulos, S., Y. Kompatsiaris, A. Vakali, and P. Spyridonos (2012). Community detection in
Social Media. Data Mining and Knowledge Discovery, vol. 24, no. 3, pp. 515–554.
Pietilä, V. (2001). Reﬂections on Public Discussion in the Mass Media. NORDICOM Review, vol. 22,
no. 1, pp. 11–22.
Pipek, V., and V. Wulf (2009). Infrastructuring: Toward an Integrated Perspective on the Design and
Use of Information Technology. Journal of the Association for Information Systems (JAIS), vol. 10,
no. 5, pp. 447–473.
Prabhu, R. (2015). Big Data – big trouble? Meanderings in an uncharted ethical landscape. In H.
Fossheim and H. Ingierd (Eds.), Internet research ethics (pp. 157–173). Cappelen Damm
Akademisk. doi:10.17585/noasp.3.1
Rahmati, A., and L. Zhong (2013). Studying Smartphone Usage: Lessons from a Four-Month Field
Study. IEEE Transactions on Mobile Computing, vol. 12, no. 7, pp. 1417–1427. Retrieved from
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6212504
Rawlins, B. L., and S. A. Bowen (2005). Publics. In R. L. Heath (Ed.), Encyclopedia of Public
Relations. Thousand Oaks, CA, etc.: SAGE Publications.
Reddy, S., K. Shilton, and G. Denisov (2010). Biketastic: sensing and mapping for better biking. CHI
2010: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, New
York: ACM Press, pp. 1817–1820.
Resch, B. (2013). People as Sensors and Collective Sensing-Contextual Observations Complementing
Geo-Sensor Network Measurements. In K. J. M (Ed.), Progress in Location-Based Services (pp.
391–406). Berlin-Heidelberg: Springer. doi:10.1007/978-3-642-34203-5
Reuter, C. (2014). Emergent Collaboration Infrastructures: Technology Design for InterOrganizational Crisis Management (Ph.D. Thesis). Siegen, Germany: Springer Gabler.
Reuter, C., T. Ludwig, M.-A. Kaufhold, and V. Pipek (2015). XHELP: Design of a Cross-Platform
Social-Media Application to Support Volunteer Moderators in Disasters. In CHI 2015: Proceedings
of the SIGCHI Conference on Human Factors in Computing Systems. New York: ACM Press.
Rheingold, H. (1993). The Virtual Community. Addison Wesley. Retrieved from http://
www.rheingold.com/vc/book/
Rogers, R. (2015). Digital Methods for Web Research. In Robert A. Scott & S. M. Kosslyn (Eds.), Emerging
Trends in the Behavioral and Social Sciences. Hoboken, NJ: Wiley. doi:10.1002/9781118900772
Sagl, G., B. Resch, B. Hawelka, and E. Beinat (2012). From Social Sensor Data to Collective Human
Behaviour Patterns – Analysing and Visualising Spatio-Temporal Dynamics in Urban Environments. In GI-Forum 2012: Geovisualization, Society and Learning (pp. 54–63).

From Publics to Communities
Schäfer, M. T. (2011). Bastard Culture! - How User Participation Transforms Cultural Production.
Schäfer, M. T. (2014). Unstable ( Counter ) Publics Online Platforms as Hybrid Forums for SocioPolitical Debates. In I. Baxmann, T. Beyes, & C. Pias (Eds.), (in press). Chicago: Chicago
University Press.
Schmidt, K., and L. Bannon (1992). Taking CSCW Seriously: Supporting Articulation Work.
Computer Supported Cooperative Work (CSCW), vol. 1, no. 1, pp. 7–40. doi:10.1007/BF00752449
Schmidt, K., and L. Bannon. (2013). Constructing CSCW: The First Quarter Century. Computer
Supported Cooperative Work (CSCW), vol. 22, no. 4, pp. 345–372. doi:10.1007/s10606-013-9193-7
Scholz, T. (2008). Market Ideology and the Myths of Web 2.0. First Monday, vol. 13, no. 3.
Star, S. L., and G. C. Bowker (2002). How to infrastructure. In L. A. Lievrouw & S. Livingstone
(Eds.), Handbook of New Media - Social Shaping and Consequences of ICTs (pp. 151–162).
London, UK: SAGE Pub.
Star, S. L., and K. Ruhleder (1996). Steps toward an Ecology of Infrastructure : Design and Access for
Large. Information Systems Research, vol. 7, no. 1, pp. 111–134.
Stikkers, K. W. (2010). John Dewey on the Public Responsibility of Intellectuals. Ethics & Politics,
vol. 12, no. 1, pp. 195–206.
Tilly, C. (2004). Social Movements, 1768–2004. Boulder, CO: Paradigm Publishers.
Tönnies, F. (1887). Gemeinschaft und Gesellschaft. Leipzig: Fues’s Verlag.
Turner, R. H., and L. M. Killian (1987). Collective Behavior (3rd Edition). Englewood Cliffs, NJ.:
Prentice-Hall.
Urry, J. (1999). Sociology Beyond Societies: Mobilities in the 21st century. Routledge.
van Es, K., D. van Geenen, and T. Boeschoten (2014). Mediating the Black Pete discussion on
Facebook: Slacktivism, ﬂaming wars, and deliberation. First Monday, vol. 19, no. 12. Retrieved
from http://ﬁrstmonday.org/ojs/index.php/fm/article/view/5570/4180
Verkasalo, H. (2008). Contextual patterns in mobile service usage. Journal Personal and Ubiquitous
Computing, vol. 13, no. 5, pp. 331–342. doi:10.1007/s00779-008-0197-0
Warner, M. (2002). Publics and Counterpublics. Public Culture, vol. 14, no. 1, pp. 49–0. doi:10.1215/
08992363-14-1-49
Weiser, M. (1994). The World Is Not A Desktop. ACM Interactions, vol. 1, no. 1, pp. 7–8.
Weller, K., A. Bruns, J. Burgess, M. Mahrt, and C. Puschmann (Eds.). (2013). Twitter and Society.
New York: Peter Lang. etc.:
Wulf, V., K. Aal, I. Abu Kteish, M. Atam, K. Schubert, M. Rohde, G. P. Yerousis, and D. Randall
(2013). Fighting against the Wall : Social Media use by Political Activists in a Palestinian Village.
In CHI 2013: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems.
New York: ACM Press, pp. 1979–1988.
Wulf, V., K. Misaki, M. Atam, D. Randall, and M. Rohde. (2013). BOn the ground^ in Sidi Bouzid.
Investigating social media use during the Tunisian revolution. In CSCW 2013: Proceedings of the
2013 Conference on Computer Supported Cooperative Work) (pp. 1409–1418). New York: ACM
Press. doi:10.1145/2441776.2441935
Zaslavsky, A., P. P. Jayaraman, and S. Krishnaswamy (2013). ShareLikesCrowd: Mobile Analytics for
Participatory Sensing and Crowd-sourcing Applications. ICDEW 2013: 29th International
Conference on Data Engineering Workshops, IEEE, pp. 128–135.

