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In this paper, we argue that the use of technology is structured not only by users, technology, and social
context, but also by onlookers (i.e., actors for whom the use is visible, but who are not directly involved in the
activities of use themselves). Building on the “technology-in-practice” lens and insights of an ethnographic
study in operating rooms where nurses used mobile technology for various work-related and recreational
purposes, we show how onlookers contribute to structuring collective patterns of technology use. We conceptualize their role as the onlooker effect, which means that onlookers’ inferences, judgments, and reactions
trigger users to reflect on consequences and adjust the use in front of others, a phenomenon which is activated
by the cues unintentionally given off when using technology. By identifying the role of onlookers in technology
use, this study goes beyond user-centric and feature-centric perspectives on information technology use,
illustrating that it does not happen in a physical vacuum, but often draws in unintended audiences. The
onlooker effect provides a more in-depth explanation for unexpected patterns of technology use emerging in
the workplace.
Keywords: Technology use, technology-in-practice, structuration theory, the onlooker effect, visibility, human
agency, physical materiality, dual structuration

Introduction1

The appendix for this paper is located in the “Online Supplements” section
of the MIS Quarterly’s website (http://www.misq.org).

explaining institutionalized patterns of technology use has
long shown that people are not using technology in a vacuum,
but are influenced in this use by various other actors. These
studies go beyond a typical user-centric perspective on IS use
(Lamb and King 2003) by showing that technology users are
subject to social influences—that is, they draw on the views,
opinions, and frames of other people when engaging with
technology. A variety of “others” have been discussed in
previous studies, for instance designers (Orlikowski 1992),
opinion leaders (Godinho de Matos et al. 2014), coworkers
(Fulk et al. 1987; Wang et al. 2013), managers (Liang et al.
2007; Vieira da Cunha 2013), clients and lead users (Sykes et
al. 2009), technology mediators (Orlikowski et al. 1995), and
a wide array of other institutional stakeholders (Berente and
Yoo 2012; Lamb and Kling 2003).
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Even though this research has led to important insights about
the influence of various actors on technology use, it has rarely
considered how a particular group of people, a group we refer
to as onlookers, influences the patterns of use. Onlookers are

Explaining how collective patterns of information technology
(hereafter, technology) use emerge and stabilize is one of the
central topics of information systems (IS) research (Azad and
King 2008; Burton-Jones and Gallivan 2007; Leonardi 2013;
Oborn et al. 2011; Orlikowski 2000; Schultze and Orlikowski
2004; Stein et al. 2015; Vaast and Walsham 2005). Research
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defined as people for whom technology use is visible, but who
are not directly involved in the activities of the use themselves. When people interact with technology, some aspects
of that use are often visible to others, either through digital or
physical traces (for an overview, see Leonardi 2015). For
instance, users can leave traces in the form of the actual
content of their technology use (e.g., information they
provide), or in the form of cues about the process of their
interaction with technology (e.g., duration, manner of use, or
physical behavior, such as body posture or facial expressions).
Whatever the exact nature of these traces may be, it is likely
that the visibility of technology use will in some way affect
onlookers, and that these onlookers will in turn affect technology use in some way by responding to what they see.
Therefore, the agency of onlookers needs to be included in
studies analyzing the patterns of technology use in order to
more fully understand how collective patterns of use emerge.
Within IS studies, a theoretical perspective that has a potential
to theorize the agency of onlookers is the “practice lens”
(Orlikowski 2000). It conceptualizes collective patterns of
technology use as “specific structures routinely enacted as we
use the specific machine, technique, appliance, device or
gadget in recurrent ways in our everyday situated activities”
(Orlikowski 2000, p. 408). Individual patterns of technology
use at work are said to converge over time once a community
of users develops routines of using technology in particular
ways. Studies based on this tradition have provided multiple
accounts of how IT use is enacted in various contexts, and
how this often deviates from the intentions of designers and
implementers. Thus, this perspective emphasizes the centrality of human agents who, drawing on features of their
situated institutionalized contexts, enact various structures
(Azad and King 2008; Boudreau and Robey 2005; Leonardi
2009; Leonardi et al. 2010; Mazmanian 2013; Orlikowski et
al. 1995; Vaast and Walsham 2005; Vieira da Cunha 2013).
However, when referring to “human agency,” they commonly
imply that it is the user whose agency has the transformative
potential, and rarely pay attention to the agency exercised by
onlookers, that is, actors who are not directly involved in the
activities of use, but are exposed to traces of technology use.
As we argue below, providing explanations of how onlookers
contribute to structuring patterns of technology can help to
more fully account for how human agents come to enact technology, without privileging the users as the central group of
actors.
Our insight that onlookers are important in structuring technology use primarily emerged from an ethnographic study we
conducted on the use of mobile devices by nurses in a hospital
operating room. There we observed a striking pattern of use
becoming stable and legitimized: during surgery, where
matters of life and death depend on effective coordination
between team members, non-sterile nurses were frequently
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using their mobile devices for both work-related and recreational purposes. We argue in this paper that it is only by
accounting for the specific contribution of onlookers that we
are able to understand how this particular pattern of use was
legitimized. Consequently, by investigating the role of onlookers in structuring technology use, this study augments
previous research on technology-in-practice, going beyond
the user-centric perspective on technology use and explaining
how technology use is not happening in a vacuum, but is
being structured by other actors who are not necessarily interacting with technology features themselves.

Theoretical Background
Technology-in-Practice Perspective
The technology-in-practice perspective (Orlikowski 2000),
also referred to as a practice lens for studying technology use
in organizations, or an enactment perspective (Leonardi and
Barley 2010), represents an extension to the structurational
perspective on technology use. In suggesting the practice
lens, Orlikowski goes further in building on Giddens’ work
(Giddens 1984) to argue that structures are not embedded in
technological artifacts, as various authors have implied earlier
(DeSanctis and Poole 1994; Orlikowski 1992; Orlikowski and
Robey 1991), but are only instantiated “in and through the
activities of human agents” (Giddens 1984, p. 256). Thus, the
practice lens highlights the emergent character of patterns of
technology use as they are shaped by ongoing action. Seeing
structures as enacted and instantiated in everyday activities
implies shifting the analytical attention from institutional
properties influencing users and designers (Orlikowski 1992),
to the regularized interactions of users with technology in the
course of everyday activities. It is in these micro-interactions,
Orlikowski argues, that users come to enact certain structures.
In these enactments, certain properties of technology use
become mobilized in use and come to matter for organizations. Until and outside the moment of use, these properties
have no meaning on their own.
Moving away from concepts of “faithful” or “unfaithful”
appropriation (DeSanctis and Poole 1994) or “embodied
structures” (Orlikowski 1992; Orlikowski and Robey 1991)
and recognizing instead that the same technology can be taken
up in radically different ways in different contexts, a practice
lens has been helpful for revealing the emergence of unexpected patterns of use. Thus, this perspective can help
explain, for example, improvisation in technology use and
unintended consequences for organizations (Azad and King
2008; Boudreau and Robey 2005). More broadly, it inspired
researchers to stop assuming that technologies have some preexisting meaning or “spirit” on their own, but rather start their

Sergeeva et al./How Onlookers Shape the Use of Technology at Work

analyses from the meaning that features have for specific
users in specific contexts and, through exploring the emergent
character of patterns of use, illustrate why similar technologies are adopted in different and sometimes unexpected
ways (Leonardi 2009; Vaast and Walsham 2005; Yates et al.
1999). While technology in practice studies have been helpful in illustrating unexpected ways of technology use and their
consequences, they have been mostly focused on analyzing
and outlining the activities of one group of actors: the users
themselves.
Table 1 provides an overview of illustrative examples of
studies that build on the technology-in-practice lens, specifying the groups of actors that are studied and the mechanisms
that lead to structuring the pattern of technology use. Common to these studies is the focus on the behavior of users and
the assumption that the human agency at stake here belongs
to users.

Human Agency of Onlookers
Although the literature has not yet developed theoretical
sensitivity to explain how exactly onlookers matter in shaping
patterns of technology use, there are studies that do provide
references to the role of onlookers in their empirical descriptions, yet only marginally and without theorizing their role in
shaping patterns of technology use. For example, in a study
by Chu and Robey (2008), users of online learning systems
rejected using these tools when they learned that many of
their coworkers considered this not to be “real work.” Similar
findings are presented by Mazmanian (2013), where coworkers joking about the ways users displayed their mobile
devices made users choose to hide their BlackBerries by
tucking them under their shirts. Oborn et al. (2011) mention
how medical professionals decide not to use electronic patient
records (EPR) in front of patients during consultations.
Similarly, Shachak and Reis (2009) found how EPR use
during patient–doctor consultation influenced patients’
experience of rapport with the doctor, influencing the quality
of the patient examination. In studies of mobile phone use it
was found that bystanders were often offended by the “absent
presence” behaviors of phone users, producing tensions in
existing social relations (Gergen 2002; Katz and Aakhus
2002). On a similar note, Love and Perry (2004) demonstrated how bystanders were not only affected by others’ use
of mobile phones, but also actively reacted to this with
physical body behaviors, ranging from nonattendance to the
call, to actively reminding the caller of their presence and
trying to influence their behavior.
In sum, these examples illustrate that technology use is visible
to onlookers and that onlookers may take actions toward users
to actively change the use. Theories of technologies in prac-

tice have not yet explicitly, let alone theoretically, accounted
for this possibility. Providing conceptual explanations of the
nature of onlookers’ influence on users’ behaviors can significantly contribute to our understanding of emerging patterns
of technology use, allowing us to more fully grasp the role of
human agency in enacting technology use, which is the central aim of the technology-in-practice perspective. Explaining
how onlookers matter is also practically important and especially relevant today, when the number of onlookers to
technology use seems to be rising as technology use becomes
increasingly public, invading more and more different social
settings and practices. Due to technological developments
like the rapid miniaturization of hardware, growing
processing power and storage capacity, as well as the
increasingly distributed nature of ICT, technology use has
become increasingly ubiquitous and therefore visible to more
and diverse groups of people (Lyytinen and Yoo 2002; Yoo
2010). Accounting for what happens when more onlookers
are exposed to various aspects of technology use can therefore
be an important and more accurate way of explaining various
unintended outcomes of various types of technology use in
the workplace. For example, including the role of onlookers
might reveal their influence on the non-adoption of a new
technology (such as Google Glass; Cave 2015), or on users’
decisions on when and how to use a technology in the presence of others, as is the case with medical professionals
deciding not to use electronic patient records during patient
consultations (Oborn et al. 2011). As a result, understanding
the role of onlookers can ultimately provide important implications for the design and implementation of new technologies in the workplace.

Dual Structuration as a Framework
to Include Onlookers
Some theoretical sensitivity to the role that onlookers may
play in influencing technology use has been developed in the
work of Young and Leonardi (2012) on social issue emergence on the web. Young and Leonardi’s study focuses on
how actors involved in social issues bring structure to the
social issue space by creating hyperlinks on their websites,
thus representing the actors involved in this space and the
relations between them. In their analysis, they argue that
previous structurational theories have studied technologies for
which the use and consequences were “limited to the group
who uses them” (p. 234), while the use of many modern technologies is more public, and visible to others who have not
been considered in IS research thus far. In their dual structuration model, Young and Leonardi conceptualize the process
of structuring as consisting of two instances. The first
instance consists of hyperlink creators establishing links
between websites and thus enacting an empirical hyperlink
network. Next, decision makers, who navigate websites to
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Table 1. Illustrative Examples of Technology-in-Practice Studies
Authors and
Year

Technology

Groups of Actors
Considered

Central Theoretical
Concepts

Process of Structuring

Outcome of
Structuring

Orlikowski et
al. 1995

Computer
conferencing
system

Community of users
and technology
mediators

Meta-structuring

Deliberate and organizationally sanctioned interventions to establish and calibrate rules of technology use

Active adoption of
news groups, increased
cross-team
communication

Yates et al.
1999

Computer conferencing system
for electronic
communication

Users and technology
mediators

Genres, implicit and
explicit structuring

Planned replication, planned
modification, opportunistic
modification, migration and
variation of existing genres

Community wide
genres (more informal,
less controlled) and
local genres (more
informal)

Schultze and
Orlikowski
2004

Internet-based
self-serve
technologies

Users (sales reps of
insurance companies
and agents)

Social capital,
embedded
relationships

Expenditure of social capital
to promote the use of technology, enacting network
relations

Shifts in online quoting
and consulting
practices, limited use,
information overload

Vaast and
Walsham
2005

Knowledge
management
system

Community of users,
managers,
webmaster

Social representations, consonance
and dissonance

Intensive knowledge
Establishing consonance
between practice representa- sharing through intranet
tion and perception of IT

Boudreau
and Robey
2006

Enterprise
resource
planning (ERP)
systems

Users, project
leaders, power users,
peers

Temporal view of
human agency

Improvised learning motivated by social influences

Azad and
King 2008

Pharmacy
dispensing
systems

Users and their colNegotiated order
leagues (pharmacists,
physicians, nurses)

Inducing cooperation from
Non-use and
others to enact a workaround workarounds

Chu and
Robey 2008

Online learning
systems

Community of users,
managers

Temporal orientations
of human agency

Reconciling temporal contradictions in agency dilemmas

Limited adoption of the
system

Hsiao et al.
2008

Global positioning systems
(GPS)

Users

Sense-making

Different senses about technology developed over time

Evolving uses over
time: experimental,
efficient, selective,
aggressive, perfunctory

Leonardi et
al. 2010

E-mail, instant
messaging,
voicemail, VPN

Users

Connectivity paradox

Disconnecting and
dissimulating

Keeping up appearance of constant
connectivity

Oborn et al.
2011

Electronic patient
records (EPR)
systems

Users from various
professional communities (e.g.,
nurses, doctors of
various specialties)

Shared and relational
work practices

Interrelating to work
practices of other users

Diverse patterns of use
(idiosyncratic, extensive, limited, non-use)
adapted to each other

Leonardi and
Treem 2012

Knowledge
management
systems

Community of users

Social construction of
expertise, selfpresentation

Using technology strategically for impression
management

Deceptive use

Mazmanian
2013

Mobile e-mail
devices

Two user communities (professional
communities of
lawyers and sales
representatives)

Technological frames

Converging on collective
assumptions about what
technology is good for

Divergent patterns of
use: increased availability for one group
and limited for another
one

Mazmanian
et al. 2013

Mobile e-mail
devices

Community of users

Autonomy and
control, professional
norms

Shifting norms and collective
expectations about professional behavior with
technology

E-mail addiction (intensity and frequency of email use)
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learn about social issues, enact an epistemic issue network,
based on their interpretations of the creator’s actions, but
without being privy to the real reasons behind the creation of
the hyperlinks. Based on these interpretations, they make
certain decisions, such as on distributing funding for certain
social issues. Such decisions can, in turn, signal to hyperlink
creators how their hyperlinking practices are perceived by
others.
The dual character of the structuration process is relevant to
our goal of understanding the role of onlookers. As a phenomenon, onlookers become relevant in an age in which
technology use is increasingly public—or visible to others.
As Young and Leonardi suggest (p. 243), in order to analyze
the use of such public technologies it is necessary to include
the perspectives and actions of both users and actors who are
somehow exposed to, and possibly affected, by this use.
Nevertheless, Young and Leonardi’s conceptual idea is
grounded in a very specific example of hyperlink creation and
use. Essentially, they consider situations where onlookers to
technology use are the receivers of the information that is
channeled to them via the technology that they both used.
However, as we illustrated with our examples above, technology use not only provides digital traces to intended audiences, but even more so, and often unintentionally, it leaves
visible and physical traces to unexpected onlookers. In our
study, we broaden the idea of dual structuration beyond
Young and Leonardi’s specific example of hyperlink creation
on the web to also include onlookers who are part of such
unintended audiences. Therefore, this study aims to answer
the following research question: How do onlookers influence
the use and structuring of technology-in-practice?

Method
Research Setting
As an empirical setting for study, we examined surgical teams
who recently introduced a new technology into their work
practices. In line with work on similar processes (Barley
1986; Leonardi 2011), we conducted an ethnographic study,
which allowed us to make an in-depth analysis of the situated
work practices of the people involved. We studied the work
of operating room (OR) staff in a large university hospital in
the Netherlands. We gained access to the department of
Anesthesiology and Operative Care, which consists of 200
staff members, including OR nurses, anesthetic nurses, and
anesthesiologists. The department provides surgery time,
room, and assistance services to surgeons from other specialty
departments of the hospital. In total, 16 ORs are functioning
24/7, covering most surgical specialties.

We focused on surgical teams, usually consisting of two to
three surgeons and two OR assistants. One of these OR assistants works with the operating surgeon(s) in a sterile part of
the OR around the operating table with the patient. This part
is referred to as the sterile island. Sterile OR assistants are
called scrub nurses since they are “scrubbed” or thoroughly
washed. The non-sterile area in the room is occupied by the
three-person anesthesiology team, consisting of one anesthesiologist, one assistant, and the second OR assistant, called
the circulating nurse. Non-sterile staff are allowed to carry
some small personal objects on them such as glasses, phones,
or books.
Typically, the collaboration between the members of the
surgical team is characterized by implicit coordination, a form
of coordination that requires little or no direct communication
but relies on anticipation and dynamic adjustment (Rico et al.
2008). The patient is operated on by surgeons who depend on
a scrub nurse to hand them the instruments. The scrub nurse
needs to anticipate what is required, and preferably needs to
act without the surgeon needing to explicitly address him/her.
The scrub nurse in turn relies on the circulating nurse to proactively put the supplies (e.g., bandages) on the table and
provide additional instruments or supplies from elsewhere if
an unexpected need arises. A circulating nurse, for instance,
helps to ensure sterility by holding and opening the packages
so that the scrub nurse can take out the instrument without
touching unsterile packaging. In this way, circulating nurses
form a bridge between the sterile island and the rest of the
hospital.
It is important to note that OR assistants can and do perform
both scrub and circulating roles. In fact, they typically switch
roles once or twice during a working day, to have variety in
their tasks and allow each other a break. The work of circulating nurses is characterized by significant periods of “standby” when the rest of the surgical team is settled and does not
require their direct assistance. Sometimes this can take hours,
during which they usually perform other supporting tasks like
answering phones, bringing food or drinks to the scrub team,
preparing for the next operation, reading protocols, administering medical charts, taking care of lab samples and counting
bandages, or enjoying a magazine. During these times circulating nurses still have to pay peripheral attention to the
surgery in order to guarantee implicit coordination.
At the beginning of 2010, the department launched what came
to be known as the iPod project, referring to the initiative of
introducing a personal digital assistant for work-related
purposes—the iPod Touch. The iPod project was initiated by
a group of OR employees: two nurse anesthetists and one OR
nurse. Annoyed by problems with accessing necessary documents such as operation procedures, information on medica-
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tion, lists of equipment needed for surgeries, and lost in
abundant paper documents, this group of employees, also
referred to as “the Pod fathers,” collected all the necessary
information from the department’s intranet and created a
digital library on their own private iPod Touch devices. With
the small format, the easy-to-use interface, and the touch
screen, the device was expected to enable fast, flexible, and
accurate access to all the necessary information. Management
became committed to the initiative and was willing to invest
in providing other OR employees with the same device to
optimize overall work processes. The iPod project was enthusiastically received by OR employees and the majority of
employees applied to receive an iPod Touch. Over time, the
iPod Touch became an indispensable device for the OR staff.
The iPods were introduced into the practices of nurse
anesthetists and OR nurses, while doctors (i.e., surgeons and
anesthesiologists) were not involved in the project. Since the
head of the department was eager to learn how the iPods were
used, he gave us permission to conduct an ethnographic field
study in the department, which eventually stretched over a
period from February 2012 (almost a year after the introduction of the iPods) until March 2013.

Data Collection
As is common to ethnographic and grounded theory approaches, we collected and analyzed qualitative data
iteratively so these processes strongly built on each other
(Strauss and Corbin 1990). Data collection primarily relied
on nonparticipant observation and in-depth interviews,
conducted in the spring of 2012, the summer of 2012, and the
spring of 2013. Table 2 shows a summary of all data collected per period, as discussed below.
All of the observations were conducted by the first author of
this paper, while all other authors visited the field at least
once. Typically, the fieldworker would come to the hospital
at around 7:00 in the morning before the start of the surgeries
and begin the day with changing into the hospital scrub
uniform that was mandatory for everyone entering the
operating room department. The field visits usually started
with observing how the instruments were laid out in the preparation rooms and then continued inside the OR, where the
fieldworker stayed for the duration of the procedures, with
some short breaks in the coffee room and storages shadowing
nurses. During the operations, she mainly stood in the corner
or sat on a chair next to the circulating nurses, where she
could observe most of the activities of all the OR members.
While sitting next to the nurses during surgeries or coffee
breaks, the researcher often chatted with them about their
technology use, their work, or just joined the larger conversa-
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tions among the employees. She was particularly alert to all
the instances in which the participants made use of the iPod.
When possible, she asked informants for clarification of
activities or to comment on their iPod use, either on the spot
or afterward. Over time, she started to observe the same
people and seeing the same patterns of action occurring.
Although initially surprised by the openness of the teams to
her observations, the fieldworker later realized that such
hospitality was typical for the academic environment of the
hospital she was studying: visitors (e.g., medical and nursing
students, researchers, or firm representatives) to these ORs
were commonplace and frequently came in to observe the
procedures for various purposes. Thus, the operating teams
treated the fieldworker like any other visitor to the OR,
feeling an obligation to teach her about their activities, something they routinely did as part of their jobs with students.
One of the things that was immediately striking was the
possibility of using the mobile devices inside the operating
room during the surgeries, even for nonwork-related activities, such as checking news, e-mail or playing games. Nurses
would often sit with their iPods on the chairs, absorbed in
their devices and seemingly “out of this world.” Later into
the study, when the fieldworker grew to understand the nature
of operating nurses’ work better, this observation started to
feel understandable. What became apparent is how often the
circulating nurses’ work felt routine and monotonous. The
area outside the sterile island was dark, quiet, and sometimes
up to five hours would pass by without much action, just a
monotonous beeping sound of the machines. Besides, for
those not at the operating table, not many activities were
permissible; they had to remain available but could not do
much (even had to minimize the talking) as this would distract
the operators. They would thus search for other activities to
keep themselves busy, such as preparing for the next operations, checking the supplies in the OR, or now with the iPods,
catching up on their e-mail, updates, or simply entertaining
themselves with games.
To keep track of the observations and impressions in the field,
the researcher took brief field-notes on a small paper notepad
while in the OR and then expanded these notes into explicit,
detailed narratives at the end of each day. No specific observation protocol was used, but the researcher was paying
attention and noting down the following aspects: (1) details
of (inter)actions of participants; (2) time-stamps to keep track
of the length of work tasks and technology use; (3) summaries
of informal discussions with participants. The narratives were
supplemented by pictures taken in the field when the field
notes required visual explanation; for example, of the layout
of the rooms and the positioning of actors toward each other.
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Table 2. Overview of Data Collection
Period

Data

Purpose

Spring
2012

Total of 98 hours of observation on 16 full working days, 28 surgeries
Total of 29 semi-structured interviews (20-60 minutes):
• Operating room nurses (N = 15)
• Nurse anesthetists (N = 3)
• Recovery unit nurses (N = 4)
• Manager and IT staff (N = 4)
• iPod project initiators (N = 3)

Reveal the role of the iPod in
supporting (or hindering) the daily
work practices of OR nurses and
anesthetists (and assess its impact
on efficiency by studying its
functions)

Summer
2012

Total of 63 hours of observation on 10 full working days, 22 surgeries
Total of 20 semi-structured interviews (30-90 minutes):
• Operating room nurses (N = 7)
• Nurse anesthetists (N = 5)
• Surgeons (N = 8)
• iPod project initiators (N = 2)*

Analyze the consequences of nonwork related (recreational) use of
the iPod on work practices of OR
nurses and anesthetics

Spring
2013

Total of 37 hours of observations on 5 full working days, 7 surgeries
Total of 13 semi-structured interviews (20-60 minutes):
• Operating room nurses (N = 13)

Identify effects of onlookers (in
interaction with users) on technology
use

TOTAL:
• 197 hours of observation, including informal conversations
• 57 surgeries
• 62 interviews
*The total number of respondents interviewed at this stage is 20, because two iPod project initiators are simultaneously one OR nurse and one
nurse anesthetist. The iPod project initiators were the only people we interviewed in different periods: we first talked about their role in the iPod
project and later about their work as nurses. We collected our data at three separate moments in time, after which we analyzed the data before
collecting more, with a more specific, zoomed in focus.

In all, 57 surgeries were observed in the OR, with approximately 197 hours of observations conducted. In addition, 62
semi-structured interviews were conducted with OR nurses,
nurse anesthetists, surgeons, IT staff, and managers. Different
people were interviewed in each phase, while our interview
protocol evolved throughout our study through adding questions (see Appendix A). The interviews were recorded and
fully transcribed.

Analytical Process
The research team met frequently during data collection
periods to share insights and to learn from the observations,
in order to combine “insider” and “outsider” perspectives,
which is appropriate for ethnographic studies (Bartunek and
Louis 1996). We used Atlas.ti as a digital tool for supporting
the organization and analysis of qualitative data. In the
diagram of Table 3, we lay out the details of the process we
followed during data analysis, which illustrates that the
central research question and conceptualization of findings
were iteratively developed over time.

Analyzing the Use of iPods in the OR Work
Practices: Developing Provisional Codes
Our analysis was initially aimed at understanding how the use
of iPods impacted the overall efficiency of work practices in
the OR. We listed the various uses that nurses made of iPods
and the consequences of those uses for work, which resulted
in provisional codes such as those displayed in Table 3 and in
Table A1 in the appendix. Because we found that nurses
often used their devices for recreational purposes, while at the
same time many respondents indicated this as inappropriate
and annoying, we then aimed at comparing multiple perspectives on this (recreational) iPod use. We thus further collected data on perspectives of other actors, such as surgeons,
in the summer of 2012. Through comparing perspectives of
initiators, users, and team-members who observed the use, but
did not use iPod themselves at that point in time (not involved
in the activities of use), we arrived at the importance of the
role of onlookers.
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Table 3. Diagram of Analytical Process
Purpose
Reveal the role of the
iPod in supporting (or
hindering) the daily work
practices (and assess its
impact on efficiency by
studying its functions)

Analyze the
consequences of nonwork related (recreational)
use of the iPod on work
practices

Identify the influence of
onlookers (in interaction
with users) on technology
use

Key (Provisional) Codes

Emerging Themes

Questions for Further
Study

iPod use in practice (affordances):
• accessing protocols (66%*)
• e-mail (72%)
• social networking sites and games
(72%)

Nurses use iPods for multiple
purposes, both intended and
unintended ones (affordance of
killing time and recreational use).

How is it possible to
condone recreational
use of iPod in the work
practice of OR?

Different views on iPod use
• initiator perspective
• user perspective
• onlooker perspective

Initiators, users and team-members
have different perceptions of iPod
(use).

How do onlookers
influence the
technology use?

Physical and digital elements of
iPods matter for forming these
perceptions.
Effects and consequences (user
reflections)
• hypocrisy
• feeling guilty
• hiding
• confessing
• rationalizing

Onlookers have a different
perspective on the use and, in spite
of having no direct relation to
technology, they influence the user
behaviors.

Distortion of shared practice
• Annoyance with the use by others
(83%)
• Inferences about the function
(77%)

The influence is there, because of
the interdependence between the
actors and role-switching.
Ambiguity of technology also
shapes the influence of onlookers.

How do onlookers
contribute to
structuring of
technology-in-practice?

The onlooker effect:
Onlookers are activated by the
technology use via given off cues.
They pick up these cues to make
inferences and judgments about the
user. They then actively influence
the user through signaling reactions
that are picked up by users, who
start reflecting on the consequences
of their use for work. They start
adjusting their cues. Such recurrent
cycle forms an agreed upon pattern
of use of technology.

Questions for future
research:
• How do onlookers’
inferences and
actions vary
depending on what
sort of unintended
cues they are
exposed to?
• Types of onlooker
effect (positive
reinforcement, negative reinforcement)?
• Differences between
physical and
computer-mediated
onlooker effects?

Onlookers signaling reactions to
users (61% reported)
• jokes
• subtle reprimands
• explicit disciplining (of students)
• ignoring
Technology
• Giving off cues to onlookers

Develop a theoretical
framework to explain
the role of onlookers in
structuring technology use

Pattern of legitimized hypocrisy
• tolerance of recreational use
Adjusted use of technology (cues)
• hiding
• sitting closer
Enabling factors
• Materiality (digital and physical)
• User–onlooker relations (shared
role knowledge, normative
expectations, authority relations)

This process occurs in a specific
way under influence of 1. Materiality
(in particular the physical) and 2.
User–onlooker relations.

*Percentages in this table refer to the subset of respondents who reported that particular activity or feeling.
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Analyzing the Role of Onlookers in Structuring
the Pattern of Use: Categorizing Codes
After “discovering” onlookers and realizing that literature had
not yet taken that up, we focused the analysis on specifying
what sort of influence both users and onlookers had on technology use, and collected more data on this in the spring of
2013. We initially found that users demonstrated particular
behaviors in relation to their iPod use, such as hypocrisy,
feeling guilty, hiding the device, and rationalizing their use.
We also identified particular actions taken by onlookers to
correct users, including subtle reprimanding, joking, and
disciplining. By categorizing our provisional codes we began
to theorize about a set of concrete activities of both users and
onlookers as part of a larger process of collective structuring
of technology use. We then went through all the statements
of respondents and all instances in the observations notes to
categorize what typical actions and reactions of onlookers
could be distinguished. We constructed lists of various activities that respondents referred to as “typically” or “recurrently” taking place (and that we saw taking place in the
field). Mapping them onto the dual structurational model of
Young and Leonardi (2012) led us to arrive at the following
set (as shown in Table 4), that makes up the onlooker effect:
using technology; giving off cues; making inferences and
forming judgments; signaling reactions; reflecting on consequences of use; adjusting cues and IT use; arriving at a
collectively agreed pattern of technology use. To confirm our
impression of the stabilized pattern of use that we saw
occurring (observing in Spring 2013), we went through the
statements of respondents interviewed in that period
describing iPod use and compared their reflections on the
changes that followed the introduction of the iPods. All 13
respondents interviewed in that last period indicated that the
use of iPods is quite “normal now,” “always occurs,” while
the vast majority of them also confirmed that the official norm
is that such use is inappropriate, but that they are willing to
tolerate it, because “everybody does it” and because users are
doing their best to make it unobtrusive and that “absent
presence” or “complete absorption” on the part of circulating
nurses is quite rare.

technology used by circulating nurses before the iPod
introduction. We show our key codes in this stage in Tables
3, 5, 6, 7, and 9. One specific empirical detail was very
salient in our case: the fact that nurses regularly switched
between performing scrub and circulating duties and thus
could be both a user or an onlooker at different points in time.
This seemed to be an important reason for why scrub nurses
did not explicitly reprimand users or did not ban iPod use
from the OR. In order to analyze how this role switching
influenced the process of dual structuration, we systematically
compared all interpretations and behaviors of scrub nurses to
other important actors in the OR who did not switch roles
with users: the surgeons. This resulted in the insight that
what matters for dual structuration is what sort of user–
onlooker relations exist in different pairs. In theorizing these
user–onlooker relations, we arrived at three aspects that
enable onlookers in influencing the use: shared role knowledge, normative expectations, and authority relations. Table
4 gives an overview of our data structure, based on interviews
and observations. In the next sections, we present our
findings along the themes, indicated in the last column of
Table 4.

Results
The main finding of this study is the discovery of the onlooker
effect that explained the emergence of a case-specific collective pattern of iPod use during surgery that we characterize as
legitimized hypocrisy: all actors in the OR agreed that iPod
use was at the same time inappropriate as well as condoned.
The onlooker effect means that onlookers’ inferences, judgments, and reactions trigger users to reflect on consequences
and adjust the use in front of others, a phenomenon which is
activated by the cues unintentionally given off by users during
the use of technology. The illustrative evidence for the
activities constituting the onlooker effect is presented in
Tables 5, 6, and 7. The sequence of these activities is also
graphically represented in Figure 2. In the following sections,
we explain how the onlooker effect came about and how it
ultimately led to the collective pattern of use.

Theorizing on the Explanations
for the Onlooker Effect

The Use of the iPod in the Operating Room

As soon as we realized that different onlookers influenced the
collective structuring of technology use in different ways, we
systematically went through our data to identify respondents’
explanations for why they acted in certain ways, compared
different onlookers, different technologies, and compared our
insights to other cases and literature. We also compared use
of the iPod to the stand-alone computer (PC) in the OR, a

The purposes for which circulating nurses used their iPods
were very diverse. Some were directly related to surgery,
such as reading the protocols to better prepare for the next
operation. Others were only indirectly related to surgery,
such as e-mailing for work (e.g., to coordinate shifts) or
learning more about new surgical techniques. The mobile device was mainly used during the stable moments of the opera-
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Table 4. Overview of Data Structure

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

First Order Codes
Type of use: work-related use; recreational use
Why to use: use during quiet moments (e.g., fight boredom, catch up on work)
How to use: intense use (absent presence), absorbed, distracted
User behaviors: nonverbal cues (e.g., body posture; scrolling; laughing; swiping; typing fast, reading
intently)
Use aspects: frequency of use; duration of use; timing of use; manner of use
Making inferences through reading facial expression and bodily behavior
Inferences about user activities (e.g., browsing internet; using work resources (books; protocols);
playing games; chatting (Facebook/ Whatsapp); ordering stock)
Inferences about the purpose of use: work-related or recreational
Assuming users are not working
Comparing to the norms: inappropriate use (e.g., not a good nurse/ teacher)
Comparing to what is expected at a certain moment during surgery
Assessing if the user is involved in following the surgery
Annoyance with disturbance of implicit coordination
Giving users “benefit of the doubt”
Explicitly drawing attention of users
Directly reprimanding users (during or after surgery)
Indirectly reattracting attention through reference to surgery (raising voice or mentioning interesting part)
Disapproving looks
Making jokes
Explicating rules of non-use or multitasking to students
“Whatever you do, you have to listen”
Realization of what others perceive (low reaction time; lower alertness; less anticipation; showing
uninterested/detached image)
Realization that it is inappropriate behavior (violating norms)
Realization that it hurts coordination
Realization of the need to be role-model to students
Selective to moments of use; shorter periods of use; using it less frequently
Increased eye contact with and better/open body posture towards scrub nurse, sitting closer
Hiding iPod
Rationalizing use
Looking guilty when using it (recreationally)
Verbalizing use, especially when work-related
“Normal here,” “typical” to use iPod in the OR during surgery (“everybody does it”)
Tolerance of recreational use (actions)
Recreational use is considered inappropriate (norms)
Inconsistency between actions and norms
Small size of the device
Touchscreen
Sound notifications
Multiple apps
User reconfigurable
Work protocols installed
Knowing about introduction of iPods
Knowing about boredom during surgeries
Knowing what is expected (and possible or not) to do in what situation
Regular role-switching
Implicit coordination
A good circulating nurse is proactive and acts on subtle cues
A good nurse is interested in the surgery
Surgeons only directly expect actions from scrub nurses during operation; but expect relative silence in
the OR (e.g., “this nurse does not exist for me”)
Telling students what they should (or cannot) do as part of training
“It’s easier to say to students than to colleagues”
If they have a diploma, it’s their call
We say something to each other’s, especially if it’s a student
Status and formal dominance of the surgeon
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Second Order
Categories
Using
technology
Giving off
cues

Themes

IT use
in practice

Making
inferences

Forming
judgments

Onlooker
interpretations
and actions

Signaling
reactions

Reflecting on
use
consequences
User reactions
Adjusting cues

Legitimized
hypocrisy
Physical
materiality
Digital
materiality

Collective
pattern of use

Materiality of
technology

Shared role
knowledge

Normative
expectations

Authority
relations

User–onlooker
relations
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Figure 1. The Use of the iPod by a Circulating Nurse During Surgery

tion, when nurses were done with preparing, supplying, and
administering, when the surgery went smoothly, and when
they could sit down and relax for some period of time.
During these moments, a circulating nurse usually took a
chair close enough to the operating table to hear and to
guarantee awareness of how the process there was developing, took out the device from her/his pocket, and started
peeking on the screen and/or scrolling down. We could
observe that nurses developed an almost automatic habit to
reach for their device and experienced a strong urge to check
it during the quiet moments of a surgery. The moment they
took out their device, they became fully immersed into it. The
physical shape and size of an iPod required the user to slightly
bend over the screen. While doing so, nurses formed a body
posture that looked like the one represented in Figure 1.
In fact, a situation of nurses being absent present (Gergen
2002) during a surgery, was observed at almost every surgery
we attended. When showing this picture during interviews,
the respondents confirmed that this was quite a typical representation of a circulating nurse during a surgical procedure.
The work-related use of the iPods was in line with the
intended purpose of the iPod introduction, such as reading
protocols to prepare for the next operation, and caused nurses
to consider its use inside the operating room as permissible
and justifiable during quiet periods. The recreational use of
the devices, such as playing games or chatting with friends,

however, was considered highly inappropriate by most of the
nurses. The perception of iPod use as an inappropriate
activity in the OR was shared by many respondents during
interviews, as more than 80% of respondents echoed this
sentiment, oftentimes expressing extreme annoyance with
nurses’ iPod use during surgery:
Now that we have the iPods, almost everybody has
an iPod, so they are going to watch and play games,
and check e-mail or workbooks, but sometimes they
don’t listen anymore, and I think that’s a bad thing.
You always have to listen! Because that’s your job!
If you want to play games—you do it at home, or if
you are at lunch! So, I think that’s a bad thing!
(Interviewee 24, scrub nurse perspective)
It is the contradiction between the general opinion that iPod
use was inappropriate (mostly expressed from the scrub
nurses’ perspective) on the one hand, and the persistence of
this use on the other, that ultimately required focusing on the
role of the partner nurses, the so-called scrub nurses. Because
of their joint collaborative work, scrub nurses stayed peripherally aware of the circulating nurses’ activities and expected
this to happen vice versa. Thus, scrub nurses were acting as
onlookers to the iPod use: they were not using the technology
themselves at this point in time, but this use was happening
right in front of their eyes.
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The Use of the iPods Seen Through
the Eyes of the Onlooker
Because the iPod device was small, it was essentially only the
user who could directly see what was happening on the
screen. Thus, the nature of circulating nurses’ activities on
the device was kept “private” only to the users, making it
difficult for the onlookers to observe exactly what their
partners were doing on their devices.
You don’t know; maybe someone is checking the
mail from the hospital, and I think that’s okay, or
someone might be reading the points of the meeting
from yesterday, and I am like “okay, when it’s quiet
in the OR and you are in the rest, peace phase, then
it’s fine to read something for the next operation, but
not fine to play WordFeuds.… [but] that you can’t
see! I can’t see if someone is playing a game or
reading about the meeting of yesterday.” (Interviewee 22, scrub nurse perspective)
However, as in many other situations when mobile devices
are used in the presence of others, some aspects of the iPod
use were visible. For instance, onlookers could see how often
circulating nurses took their iPod out of their pockets
(frequency of use), how long they used it (duration of use), at
which phase of the operation they did so (timing of use), as
well as the facial expressions and movements, such as typing
(manner of use). In other words, cues like the way of holding
the device, typing or scrolling on the screen, the posture of the
circulating nurses and their facial expressions provided the
scrub nurses with information to construct inferences about
which features were used on the iPods, and for what sort of
purposes. For example, scrub nurses inferred that when the
users were smiling while typing or swiping, this would probably mean that the nurses were browsing Facebook or
chatting with friends on Whatsapp. At other times, when the
nurses were reading intensely, onlookers inferred that the
users were engaged in work-related activities, such as
preparing for the next operations by reading the protocols.
Thus, users unintentionally leaked information about their
actual use, thereby giving off cues, making some of their
activities known to the public observers. Consider, for
example, how this nurse interprets the users’ behaviors:
Facebook is this [shows: scrolling very fast through
the newsfeed]. And protocol is this [shows: looking
intensely into the screen] you read … I don’t use
Facebook but if I want to look at Facebook feed I
always look like that. (Interviewee 4, scrub nurse
perspective)
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The scrub nurses used these cues not only to make inferences
about the purpose of circulating nurses’ iPod use, but also for
judging the implications of this use for their joint work and
general professional norms, such as those of paying continuous attention to the procedure. For example, scrub nurses
estimated if the circulating nurses were indeed following the
flow of surgery and if not, if they needed to explicitly ask the
circulating nurse for their assistance or to get them involved
again.
I don’t think you have to know [what the circulating
nurse is doing on the iPod], but you can see if he is
alert. Because then you talk with the surgeon and he
is asking for something and then you see already if
they [circulating nurses] are getting up or acting.
Then you don’t have to ask for things, so then he is
alert and is he also engaged with what’s happening
in the operating theater. (Interviewee 8, scrub nurse
perspective).
In sum, the scrub nurses were triggered by the various cues of
users’ behaviors to construct perceptions of the use and judge
the various aspects of users’ professional performance.

Onlookers’ Reactions to the iPod Use
Scrub nurses often turned their inferences and judgments
about the iPod use into particular actions, although this was
usually done in quite a subtle manner. Even though scrub
nurses perceived the use of the iPod in the OR as inappropriate, their actions toward the users rarely resulted in an
observable confrontation between the scrub nurse and circulating nurse. Our observational data shows that during the 57
surgeries we observed, only 3 cases of (direct) corrective
actions by the scrub nurses were witnessed (those included
disapproving looks and asking for more attention), which
confirmed that if corrective actions were there, they were not
explicitly observable, at least during the procedure. Also, the
interview data confirmed that scrub nurses rarely reprimanded
users in a direct manner. Instead, scrub nurses tried to regain
the attention of users indirectly by referring to a particularly
interesting aspect of the procedure and inviting them to jointly
watch it. By means of disapproving looks, making jokes
about the need for more attention, calling out loud to the user
to ask for more attention, or inviting them to join watching the
operation, scrub nurses signaled their awareness of the iPod
use to the circulating nurses.
And when it’s happening, then I say to my colleague, “Can you please, stay with me?” Or make
fun of it. Not like be angry or something. (Interviewee 22, scrub nurse perspective)

Sergeeva et al./How Onlookers Shape the Use of Technology at Work

Sometimes scrub nurses also reprimanded circulating nurses
in a more direct manner, for example, by starting discussions
around the appropriate way to use the iPod. This feedback
was mostly given after the surgery, when nurses reflected on
the surgery, telling the circulating nurses in broad terms to
pay more attention, be able to multitask and stay involved in
the surgery. Direct feedback during the course of the operation was only given to nurses-in-training, again in broad terms
by emphasizing the importance of learning and observing.

something. Like, I should have noticed that before
she has asked me or I should have noticed that she
needs some gauzes before she asked. Then I think,
oh, that’s not so good. But normally no, I don’t feel
guilty, no. I think I am experienced enough to know
when I can do it, and when I cannot do it. If it’s a
stressful situation or whatever, I am not constantly in
[showing that she is peeking in the device].
(Interviewee 23, circulating nurse perspective)

Q: Have you ever had a situation when it [lack of
attention due to iPod use] was really a
problem?
A: Yes I had. It was bleeding a lot and it was a
really simple and small operation on a small
child and the small child can only lose like 200
cc of blood, they have a problem already. And
she didn’t see it, she really didn’t see it. I
really had to call her, “pay attention.”
Q: Did you talk afterwards about that?
A: Yeah I did because also it was a student. I told
her, okay “whatever you do, listen to what they
are saying.” (Interviewee 3, scrub nurse
perspective)

Table 6 provides additional examples of the reflections and
(re)actions of users.

Thus, onlookers’ reactions toward users took various forms,
ranging from open and direct, mostly after surgery, and
mostly given to nurses-in-training, to rather subtle signals, by
merely alerting users to the importance of being aware and
present. These actions, however, were rarely directed specifically at the recreational use of the iPod, but addressed iPod
use in general, and were mainly aimed at restoring attention
to and involvement in the surgery. Table 5 shows more
examples of inferences and reactions of onlookers.

Users’ Responses to Onlookers’ Signals
Scrub nurses’ reactions to users’ interactions with their iPods
in turn triggered the users to see their use through the eyes of
others and to reflect on the judgments made by the scrubs
about their iPod use. They realized that their absent presence
during the surgery was inappropriate and detrimental to
coordination. For example, if scrub nurses explicitly asked
for more supplies on their instrument table, raising their voice
and repeating requests, this was already enough for the circulating nurses to realize that they were too absorbed in their
iPod. They realized that this slowed down their reaction time
and could reduce their ability to be alert, anticipate, and contribute to smooth teamwork needed in the OR:
Sometimes [I feel guilty]. Like when I find myself
not paying enough attention when she has to ask for

Consequently, the circulating nurses not only became more
aware of their iPod use in the presence of others, it also made
them adjust how they were using their devices. For example,
they adjusted their decision when to take out the device,
choosing the moment when it was less visible and less disturbing. They also adjusted the manners in which they used
it: as continuous peeking at the screen hampered their eye
contact with scrub nurses, they needed to accommodate both
their use of the device and the ease of eye contact with the
team at the table, demonstrating approachability and alertness
with their body posture. As one interviewee stated, when
asked about others’ objections to personal iPod use:
I think you have to be very careful, when to use it
for personal communication. Well, at a coffee table
it’s all right, of course—we are on the break. But
inside the OR, you have to really know when you
can pay a little less attention to what’s happening.
And you always have to be aware that you have at
least your ears open and keep looking. So don’t get
too much involved in your iPod. ... And if it’s a
difficult surgery, then you don’t use it; then it stays
in the pocket. (Interviewee 15, circulating nurse
perspective)
Also, users understood that scrub nurses often inferred that
the iPod was mainly used for recreational purposes and not so
much for work-related reasons. This urged them to emphasize the work-related nature of their use, justifying their use
as not being largely recreational:
It’s easy to think that someone is on the internet or
something like that, but most of the time we are also
reading the procedures. And doing games. Different things. And it’s not right that you always
conclude: “Oh, he is on the internet!” [Imitates
complaining.] You can also read on the internet
what you see about the illness, or something like
that. (Interviewee 17, circulating nurse perspective)
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Table 5. Illustrative Evidence for the Onlookers’ Reactions
Activity
Making
inferences
and forming
judgments

Illustrative Quotes
Yeah, they do take it out, and they watch it sometimes, I know, because they are
doing this [shows that they do it secretly and raising eyes to check if she is following their actions]. With a guilty face. And I know that they are on Facebook.
(Interviewee 24, scrub nurse perspective)
You see typing, if you look for information for the operation, you don’t need to
type. You see it nonverbally, laughing or something. You see that at this moment
you don’t read about the operation. (Interviewee 9, scrub nurse perspective)
There’s always a moment, when you can look [at the iPod] and I won’t be angry,
but continuous looking is not good. So you have to look at me, look on what I
have, and look at the operation, and you learn something about the operation,
because you have to assist in the operation, if you are ready for it. (Interviewee 4,
scrub nurse perspective)

Signaling
reactions

Because I think that people use it too much for individual purposes, or private purposes, and the goal for which it was introduced here in the OR. Well, it’s not used
for only that goal. People in the OR, they have to watch, they have to pay attention to what is happening there. And I have noticed that people that are sitting on
the chairs, they are only busy with their own things, and not with the surgery.
(Interviewee 6, scrub nurse perspective)
(To students) I always say: “You have to be present during the operation, with
your mind with the operation, you have to know what to do, when you are going to
do what and you are learning a lot when you watch the scrub, when you watch the
operation, and you learn nothing, if you check your Facebook!” So they know that
they are wrong if they use the iPod. [And when I introduce nursing students to our
specialty]I have a conversation, then I know where they stand and what they want
to learn, and I also tell them “I don’t want you to use your iPod in the OR,” “You
can read protocols, but not playing games, no Facebook, no WhatsApp.” Yeah, I
say that and they understand. (Interviewee 24, scrub nurse perspective)

Description
Onlookers register
and interpret the
hints in a broader
context, to link them
to what they know
about the users,
technologies, and
usage, and thus
form an opinion
about the users’
behavior in relation
to the work practice

Onlookers take
action according to
their judgments with
the goal to influence
users’ behavior

Some colleagues, when they start in the OR, they go sitting and peeking into their
iPods. There are not a lot, but I know the stories. And sometimes when something happens—they don’t react too quickly, because they play games. And I
think that’s not good, but I think when people see it [playing on iPod] in the operation room—we say it to each other. I say it to someone, when I am the scrub and
I think—you need to pay attention now, I say “Pay attention now,” because that’s
more important. (Interviewee 21, scrub nurse perspective)

As a result, circulating nurses started to hide their iPods,
holding their device at the level of their hips, or using it while
sitting behind the instrument table, shielding their use. They
also sat closer to the operating team in order to be more
approachable and maintain eye-contact while at the same time
holding their iPods on their laps, stealing glances at the device
when they felt they were not watched. The purposes for using
the iPods did not change, as the content of activities on the
iPod were never a point of direct complaints of scrub nurses.
Thus, nurses continued surfing the web, catching up on their
e-mails about coordinating shifts, reading protocols, chatting
with friends, and playing games. What they did change were
the visible traces of their iPod use. Consequently, the
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duration of use became shorter, the frequency was reduced,
and using the iPod was mostly restricted to the moments when
they knew scrub nurses either would not directly see the use,
or would not require their attention.

Collectively Shaped Pattern of
Mobile Device Use
As a result of this collective and recurrent process of users
and onlookers adapting to each other, an agreed upon pattern
emerged over time that we call legitimized hypocritical use,
as also illustrated in Table 7. This pattern entailed that it was
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Table 6. Illustrative Evidence for the Users’ Responses
Activity
Reflecting on
consequences
of use

Adjusting cues
of use

Illustrative quotes
I don’t use e-mail that much, I always call or text, or use WhatsApp, it’s a program that’s
free, can send texts. But I only check them in my break .... Because I have an example
role, or role model, you know? I also have to judge the students, I have to have talks
with them about how they function and stuff like that. So I cannot do all those things
and give a bad example. (Interviewee 10, circulating nurse perspective)

Description
Users become
aware of what
their use is
doing to others
(onlookers)

Mostly e-mail. Sometimes Whatsapp (laughs)—I have to admit—but it’s anonymous,
right? (laughs). No, sometimes, when you sit all the time, and you check your iPod and,
“Oh, I have friends” [online] and you reply. Something like that. But I think when you
have a job in the office, you also do that. So why shouldn't we be able to do that?
That’s a little thing I think (Interviewee 21, circulating nurse perspective)
A: When you are the surgeon, let’s say, and I sit here [shows that she sits in front] and
I read my e-mail, it’s not a very big problem I think, because when you say something, I still hear it, because my ears are still open. And I think you are not allowed
to play games or anything like that, because you are at work. But when you do
things that are related to work, or things that are very quick, when you hear what’s
going on and when you know the right moment, it’s not a very big problem I think
Q: And, when you do that, you feel it’s okay? I mean you don’t have this guilty feeling
that “I should not do that?”
A: No, because mostly it’s related to work. E-mail from work, or sending an e-mail to
someone from work. Mostly it’s like that. And sometimes, of course, I check nu.nl,
or news, but then it’s always on a point, when I know that nothing is going to
happen, and they don’t need anything from me. (Interviewee 21, circulating nurse
perspective)

Users take
action to
change their
behavior of
usage to give
off different
cues that
before

I also don’t use it as a circulating nurse. Yeah, sometimes, I watch. But then it’s only
watching—and not like 50 minutes using the iPod. (Interviewee 22, circulating nurse
perspective)

Table 7. Illustrative Evidence for the Adjusted Use of Technology
Activity
Institutionalized
IT use:
Legitimized
hypocrisy

Illustrative Quotes
I use it for my e-mail, sometimes I read it in the coffee room, when I am on a break,
but sometimes I also read it when I am in the operation room, and it’s not very good
(laughs). But yeah, when they don’t need me at once. (Interviewee 18, circulating
nurse perspective)
A:

I am fine with that [circulating nurse using iPods]! Only if I have to constantly ask
something, because she is like this (peeking into the screen), then it’s [not nice]
But no, normally it does not really happen.
Q: And can you remember a specific example when you had a circulating nurse
being too absorbed into the thing?
A: Yeah, I had once a student. I think there is a difference if you are experienced,
you have an extra ear or an extra eye, and the student does not have that yet.
And when they are on their iPod or their Facebook and they are really not paying
attention to anything at all, that’s disturbing when you have to ask for everything
you need. Because they are students and they are here to learn, and they have
to learn. So they are in a different situation, they are in learning situation. But I
think that we have to give the right example for them, when you are not a student
anymore, and that’s difficult, because you know you can do it yourself—paying
attention and looking on Facebook, but it’s difficult for you to explain to them, why
they should not be playing word feuds (laughs). That’s difficult. (Interviewee 23,
scrub nurse perspective)

Description
The collective
pattern of
technology use
that got
stabilized after
(recurrent)
dynamics
between users
and onlookers
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allowed to use the iPod in the OR, but only if this was hidden
from other team members and caused only minimal disturbance to the surgical procedure. This was further evidenced
by users who confessed that they used the iPod during surgery
while at the same time adhering to the norm that its use during
surgery was inappropriate.

onlooker. The cues that were visible to the onlookers were
related to the process of using the device (i.e., the physical
interaction between the user and the iPod, their body posture,
timing, movements, and facial expressions). Also, the diversity of software applications contributed to onlookers’
uncertainty about what users were doing.

A: And I don’t think it’s good that people bring
their mobile devices to the OR. It’s not always
a good thing in my opinion. Because people get
distracted, I think.
Q: What about when you do it yourself?
A: Yeah, I do it fast and try not to do it too often.
Yeah. … Everybody does it, so … (laughs).
(Interviewee 14, circulating nurse perspective)

Before the introduction of the iPod, circulating nurses used a
stationary desktop PC for various purposes, such as to register
the stages of the procedure in the electronic patient record
system “ChipSoft,” check e-mail, browse the internet, or order
products. The most important difference in terms of visibility
of use and the role of the onlooker was that the PC had a
central large screen attached to the wall and thus provided
clear cues on the content of users’ activities on the PC.
Consequently, compared to the iPod, inferring the nature of
PC use was a far less ambiguous process. For users, the
physical shape of the iPod afforded them to hide their use as
soon as they noticed that their recreational use was not
appreciated, something that was not possible with the PC.

In the next section, we explain the aspects of materiality of
technology and the nature of user–onlooker relations, which
represent conditions influencing how the structuring process
took place. We thus go one step further in theorizing how
onlookers contribute to structuring technology use.

The Role of Materiality of Technology
in the Onlooker Effect
The visible cues that were given off to onlookers and were
adjusted later were in the first place shaped by the characteristics of the technology; specifically, its materiality. In
order to understand better how both digital and physical
materiality played a role in the process of structuring technology use, Table 8 offers a comparison of the consequences
of the iPod use with the technology that was used prior to the
iPod implementation: the personal computer (PC). Table 9
provides illustrative evidence for the role of materiality.
The physical form of the iPod was important in terms of not
only defining where and how often the users could use their
devices, but also in determining the extent to which users’
activities on their iPods were visible to the onlookers. The
small size of the iPod made it possible for nurses to carry it
everywhere in their pocket, and take it out relatively unobtrusively for others (e.g., under the table). In terms of digital
affordances, nurses could download their own apps on the
iPod, which contributed to the intensity and enjoyment of use,
and also made the iPod useful for their work and learning.
For the circulating nurse, this wide range of functions provided a legitimate reason for using the iPod in the workplace,
because it also contained work-related apps. For onlookers,
the same physical and digital elements of the iPods had an
almost opposite effect. The physical form of the device, in
particular its small size, made the content of use (i.e., the
actual activities of users on their devices) invisible to the
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Well, I remember some people, that was not very
often, but even if when they did not have the iPod
yet, but we have a computer in the room and they
were always on the computer. Because they wanted
to look up flight tickets, or Facebook or e-mail, I
don’t know. But I think PC was worse than the
iPod—because they had to sit on that special place
behind the computer, and with their backs toward
the surgery. So it was even less approachable than
if he or she would sit on the stool very near to me.
Even if they are looking on their iPods—they can be
close. So I think—that’s much better! Because with
this computer, it does not work during surgery.
(Interviewee 15, scrub nurse perspective)

User–Onlooker Relations Shaping
the Onlooker Effect
So far nothing has been said about another prominent actor in
the operating team: the surgeon. While surgeons are obviously dominant actors in the operating room, their role in iPod
use by circulating nurses is less obvious. From the observations and interviews conducted with the surgeons, it did not
seem that surgeons were even aware of iPod use: when asked
about their opinions, many surgeons reported that they did not
particularly care, as the circulating nurses “do not exist for
them.” Nevertheless, their silence played a role: not being
receptive to the cues given off by the users, and consequently
not actively responding to these cues, surgeons were
essentially signaling that it was permissible to use the device
in the OR. In the long run, the surgeons’ silence had a certain
legitimizing effect on the behaviors of users.
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Table 8. Key Differences in the Materiality of Different Technologies Used by Circulating Nurses
Physical
Materiality
iPod

Small
screen
Portable

Consequences for
Users

Consequences
for Onlookers

Can sit with the iPod
everywhere,
including OR and
close to operating
team

Cannot see
the content

Can hide iPod

Cues are
limited and
process
related

Can see onlookers’
reactions

Digital
Materiality
Multiple apps
Reconfigurable
by the user

Can observe
user behavior

Consequences
for Users
Can use both
work-related
and
recreational
features

Consequences
for Onlookers
(Indirect:
triggered by
physical cues
given off)

Can justify any
use as workrelated

Consequences
for Structuring
Technology Use
Onlookers are
hesitant to reprimand because of
ambiguity of
technology
Onlookers can
accept the continued use if it is
compensated by
users sitting closer
to demonstrate
engagement
Users can justify
the use and hide it

PC

Bigger
screen
Fixed
position,
on the wall
in the
corner of
the OR,
away from
OR team

Need to sit/stand
behind the PC, often
in the corner of OR
Have to turn backs to
the team members,
distant from them
Cannot keep an eye
on the team
Cannot see
onlookers’ reactions

Onlookers can
see both the
content of use
and the process (manner,
duration, etc.)

Centrally
configured
software

Cues are
more extensive and are
both content
and process
related

Cannot
download their
own programs

(Indirect:
triggered by
physical cues
given off)

Can use both
work-related
and
recreational
features

Onlookers are
confident in inferences and do not
accept the distance
and turned backs
Users know what
onlookers can see

Table 9. Illustrative Evidence for the Materiality of Technology
Conditions

Illustrative Quotes

Definition

The Role in the
Onlooker Effect

Physical materiality
of technology

I think before the iPod, people were more on the computer! In the OR
we have a computer, and you were watching news, or checking their
e-mail or something like that. And that was on the other side of the
OR . … That was more annoying, that was further away. When you
are on the iPod you sit close and you have contact and when you are
on the other side of the OR—you don’t have the contact. So I think
the iPod is perfect. (Interviewee 21, scrub nurse perspective)

Those aspects of
the technology that
refer to its tangible
physical properties
(e.g., size of
device)

Provides onlookers
with the opportunity
to observe the use
through cues that
were given off and
enables users to
alter the cues

Digital materiality
of technology

iPod at my work—it’s my second brain. It’s everything in it! If I don’t
know some kind of operations—I check it, and during the week we
have to, today is Thursday, on Friday there are big operations, we
have to make stuff ready on big carts, and sometimes there are
specialties I don’t know, for example, urology, and I need to check,
what do they need tomorrow, and I check it to prepare. … At my work
it’s for protocols, and in the break—it’s Facebook and these kind of
things, and sometimes games. I always make pictures on my iPod at
my work, so these pictures are for my work, and on my phone—they
are private. Yeah, sometimes I would take a private picture with this,
but most of the times it’s for my work. Now it’s most of the times, it’s
work device, I only use it at work. At home, it’s my alarm clock. (Interviewee 24, circulating nurse perspective)

Those aspects of
the technology that
refer to the
software–based
digital artifacts
(e.g., applications
on a device)

Provides users
with the
possibilities for
work and
recreational use
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The fact that surgeons were also onlookers to the use, but
acted differently, provides an opportunity to explain under
what conditions the onlookers are likely to be activated.
Whether the use mattered to onlookers depended on particular
relations existing between users and onlookers. Generally,
because the surgeons focused on their immediate area of
activity on the operating field, they treated circulating nurses
as indirect background support and thus were more distant to
them. In contrast, scrub and circulating nurses worked
directly together, regularly switched roles, and thus cared
more deeply about the activities of one another. Based on a
systematic comparison of the differences in relations in
different pairs (see Table A2), we specify below how the
relations between users and onlookers are characterized for
the onlookers to be actively involved in structuring the use.
The following characteristics of user–onlooker relations influenced how onlookers contributed to structuring technologyin-practice: the nature of shared role knowledge, the content
of normative expectations, and the type of authority relations.
Table 10 provides illustrative evidence for each of the
identified characteristics of these relationships.
Shared role knowledge. Because nurses frequently changed
roles of scrub and circulating, they had a deep understanding
of each other's work practices and could identify with each
other’s experiences. Related to the iPod use, this meant that
as onlookers, scrub nurses could draw upon their experience
as circulating nurses—and thus, as users. This had several
consequences for how onlookers interpreted the use and how
they reacted to it when observing it. First of all, all nurses
knew that the iPod was primarily intended to support their
work (and was in fact also used for that purpose), as they all
knew about the intentions behind the iPod project. As a
consequence they were willing to give users the benefit of the
doubt and justify the use as being work related. Second,
scrub nurses had intimate knowledge of what it meant to be an
iPod user in the OR. Thus, when observing the use, scrub
nurses were able to construct inferences based on such a
limited cue as the duration of use and were fairly confident in
their inferences about users’ activities:
Q: What do you think they are doing on their
iPods?
A: They are checking their Facebook.
Q: Do you think that they are checking their
Facebook?
A: Oh, I know it. I don’t think—I know! [laughs].
Q: How do you know it?
A: Well, because everybody here on the floor has
their Facebook and you can’t be constantly
checking protocols or things for work—that’s
done in 5 minutes. You can’t do that the whole,
the entire day. So they have to be doing per-
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sonal things. Facebook or e-mailing, or texting,
Whatsapping, you know. (Interviewee 14,
scrub nurse perspective)
Moreover, switching roles gave scrubs a basis for “perspective taking”: based on their own experience they knew an
iPod could be useful for work as well as killing time during
long operations. This created empathy with users’ behaviors,
making them more willing to accept the inappropriate use.
Finally, it would not have been to the scrubs’ own advantage
to ban iPod use from the OR. They knew they could also use
the iPod for their benefit when it was their turn to fulfill the
circulating role. This also contributed to the fact that instead
of explicitly confronting or sanctioning iPod use, scrubs
reacted in surreptitious, non-confrontational ways, essentially
colluding with users to cover up this deviation from the
espoused norm.
Normative expectations. The work division in the OR also
implied a difference in the normative expectations that scrub
nurses had of circulating nurses. Scrub nurses expected their
partners to facilitate implicit coordination by being attentive,
actively involved, proactive, and anticipating their needs, and
to be generally interested in the procedure, even when their
efforts were not directly required. Using the iPod for other
than work-related reasons was thus considered negative and
unprofessional.
The perfect circulating nurse is the person who will
know what I need before I have thought about it. …
[And] the worst circulating nurse is also getting me
the instruments and the things, but everything that I
wanted to have—I have to ask for, and they are not
thinking themselves that they have to give me something, and then, when everything is done and operation is going smoothly, they are sitting down and
looking in the iPod, all the time! And playing
games! And then I have to ask two or three times
before they give me new swabs or anything. I don’t
like it! (Interviewee 12, scrub nurse perspective)
Users were aware of these expectations, which formed an
important source for their reflections on their iPod use.
Understanding the normative expectations enabled them to
interpret the onlookers’ signals, and made them aware that
their behavior was not in line with these expectations. Consequently, they realized that their iPod use was inappropriate,
felt guilty for not abiding by the norm, and felt that they
needed to justify their behavior:
I watch what they do, sometimes I check my iPod,
my e-mail. … [whispering, to the side] doing a little
game [laughs] if it takes a long time. Yeah, I know,
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Table 10. Illustrative Evidence for User–Onlooker Relations
Characteristic
Shared role
knowledge

Illustrative Quotes

Definition

I don’t think it’s good to [use iPods in the OR], we are working here, not
playing games. But in the night, it’s really, then you also need sometimes
to play a game or do something. [It sometimes takes] hours and hours
doing nothing! And then it helps me stay awake. When you are
experienced, you know when it’s quiet and you know when you have to
work. (Interviewee 3, circulating nurse perspective)

The user–onlooker
relations are
characterized by a
shared knowledge
base of each
other’s work
practices

Provides onlookers
with the basis for
receiving cues and
making inferences
about the use and
provides users with
the basis for
understanding
onlookers’ signals
when they react

The user–onlooker
relations are
characterized by a
set of norms that
inform each other's
behavior

Provides onlookers
with the basis for
evaluative
judgments and
provides users with
the basis for
reflecting on the
consequences of
their use

The user–onlooker
relations are
characterized by
how they relate to
each other in term
of status
(differences)

Provides onlookers
with the basis to
signal reactions
and provides users
with the basis for
adjusting cues

iPod project? I don’t know. Never heard of it. Yeah, and I have never
seen it [being used]. Sometimes we ask about protocols, but I have never
noticed them using an iPod. And looking something up. Again, may be it’s
my mistake, you know. … I am really a great supporter of nursing staff
here at the hospital, and to me they were an excellent working group
already. So I have definitely not noticed a difference. I think they are very
good. They are very conscientious, and if things need to be changed in the
protocol, they take it up and they change it and the next time I notice that it
has improved. But I have never noticed an iPod in that process. So they
have been hiding it from me? (Interviewee 31, surgeon)
Normative
expectations

Some colleagues are all the time sitting and checking things on the
internet. And when you are a scrub nurse, you think [rolling eyes, annoyed]
“yeah, okay, are you paying attention to me?” .... Yeah, for me it’s
disturbing, because I am working—and they are doing their private stuff on
the OR! (Interviewee 16, scrub nurse perspective)
I don’t like if people come in and they just talk with each other. For
instance, there is one supervisor and he or she is checking if all the ORs
are running smoothly. And then they start talking and chatting and this is
something I find very disturbing because this patient can hear everything
and if the patient hears the people aren’t talking about him, the regular
things, then they get worse and they think “is she paying attention, my
surgeon” or “is she not paying attention” because patients tend to—they
don’t get it if you talk about other things in the surgery because they think if
you talk about your weekends or the weather, that you make complications,
that you do not pay attention. (Interviewee 30, surgeon)

Authority
relations

Q:
A:

Do you say anything to the circulating nurses when you are annoyed?
Sometimes. But it’s easier to say to students than to colleagues. But
most of my colleagues know how to handle it. But sometimes the
younger people are too…[absorbed]. And then I say something like:
“a little less on your iPod.” (Interviewee 17, scrub nurse perspective)

But if they don’t listen—then I say like, “Hey, you have to listen!” Especially
the students. My colleagues—I can say it to them: “I don’t like if you are
playing a lot on your phone,” but they do their own thing. But the students,
they have to learn and I can say: “Now you have to watch, now you have
to listen.” (Interviewee 24, scrub nurse perspective)

I know [says in a confessional tone]. But when I do
that, I always listen what they are saying, so if they
need something, I hear it, and then I can take it, and
then they don’t have to ask me like, “oh, hey, hello,
we need you!” but I always listen! (Interviewee 24,
circulating nurse perspective)

The Role in the
Onlooker Effect

Authority relations. Work division in the OR also enabled
scrub nurses to influence the behavior of circulating nurses.
Both nurses related to each other as peers. Even if they were
annoyed or dissatisfied with the other party’s inappropriate
iPod use during surgery, nurses did not feel they were in a
position to formally or directly reprimand each other. Instead,
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they chose to use subtle ways of influencing behavior, in
which they also emphasized that they were dependent on the
circulating nurse, relying on their input for their shared task.
Thus, scrubs primarily exercised peer pressure in signaling
their feedback to circulating nurses, lacking any formal
authority over their colleagues. This was different when the
iPod was used by nurses in training though. Scrub nurses
acted as supervisors over these trainees, and thus had the
resources to dictate appropriate behavior.
Well, if they have the diploma [meaning if they are
not students], I don’t say anything about it, then it’s
their call. (Interviewee 10, scrub nurse perspective,
emphasis added)
In sum, the shared role knowledge, normative expectations,
and authority relations between the onlookers and users
informed them in their inferences and actions toward one
another.

Dual Structuring of Legitimized Hypocritical
Use of iPods in the Operating Room
Based on the findings of our case study, we put forward that
the dynamics between users and onlookers in this dual structuration process (Young and Leonardi 2012) can be specified
as a double interact (Weick 1969): an act triggers a response,
and that response in turn results in adjusted acts. Over time,
this double interact loop results in structured patterns of use.
While using technology (act), users gave off information that
provided cues to onlookers. Onlookers picked up those cues
to make inferences about users’ activities and form judgments.
They further acted upon these judgments by signaling their
reactions to the users (response). Users, in turn, reacted to
this feedback by reflecting on the consequences of their use
for them and for their work and ultimately adjusted the cues
to adapt to onlookers (adjusted act), which in turn, after recurrent, repetitive cycles, stabilized as a collectively shaped
technology-in-practice. The basic dynamics of this dual
structuring process are schematically visualized in Figure 2.
As discussed above, both the materiality of the technology
and the user–onlooker relations influenced how this process
of structuring technology use took shape in our case. The
physical and digital materiality of the technology afforded a
particular way of using the technology, shaped the cues that
were given off to onlookers, and influenced the certainty with
which onlookers could make inferences about the use. The
user–onlooker relations, in terms of shared role knowledge,
normative expectations, and authority relations, influenced to
what extent the cues were picked up, the type of inferences
onlookers made, and the ways in which they responded to
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users’ behavior. The nature of user–onlooker relations also
influenced how users reflected on the consequences of use
and adapted their use.

Discussion
Our findings add to a more refined understanding of the use
of technologies in practice, which we outline below.

Beyond the User-Centric Focus
IS studies on technology-in-practice usually focus on how
users use, appropriate, reuse, ignore, negotiate, improvise, and
work around various functionalities of the newly implemented
technologies (see illustrative examples of such studies in
Table 1). As a result, their guiding questions are implicitly
about whether and to what extent the intentions of technology
implementations are fulfilled, whether improvisation takes
place or features are used “faithfully,” and what outcomes this
use has for the organization and work practices. Although
this literature does account for unexpected and improvised
patterns of use (see Azad and King 2008; Boudreau and
Robey 2005; Mazmanian 2013), it does so with a primary
focus on users’ activities and agency. In outlining the onlooker effect, this study challenges such user-centric focus
that dominates the literature. In our study, we were confronted with the “mystery” of a legitimized hypocritical use
of technology, where nurses agreed to tolerate mobile device
use while saying that they disapproved. Explaining this
required us to recognize the agency of onlookers, and unpack
in detail why the two groups of onlookers present in the OR
(scrub nurses and surgeons) reacted differently to this inappropriate use and how they influenced it. Including the
onlooker to the structuring process implies that patterns of
technology use developed and institutionalized over time are
not only a product of how users interpret and interact with
material features of the technology, but also that onlookers
play an active part in this structuring process, taking actions
toward users and triggering users to reflect on consequences
and adjust their behaviors.
Although in our case the onlooker effect resulted in legitimized hypocrisy, there are other possible scenarios in which
the reactions of onlookers have a more radical effect, for
instance, through shaping and enforcing new rules of technology use that lead users to adjust not only the display, but
also the content of their activities. Google Glass provides an
illustrative example here: based on many onlookers’ negative
reactions, explicit guidelines were developed banning the use
of Google Glass from public places (see Costill 2013). This
outcome can be explained by the role of the onlooker and his/
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Figure 2. Dual Structuring of Technology-in-Practice by Users and Onlookers

her response to the ambiguous cues given off by Google Glass
users (e.g., eye movements or touching the touch pad). In
contrast to our case, onlookers of Google Glass use had a very
different relationship with users: they did not possess shared
role knowledge, and thus could not make accurate inferences
about what these Google Glass users were actually looking at.
Based on normative expectations of how to behave in a public
setting, onlookers generally reacted negatively to users.
Onlookers with a position of authority over users (e.g.,
restaurant owners) could dictate rules that banned the use of
the technology altogether. This example illustrates that the
agency of onlookers can take the form of the explicit exercise
of disciplinary power, and not only subtle actions (like the
scrub nurses), or legitimizing silence (like the surgeons).
Including onlookers’ agency in analyses of the structuring of
technology is an important addition to the extant literature.
This literature typically sees other actors than users as being
part of an impersonal, amorphous social context that is traditionally considered as a background for the focal actor.
Typically, this social context is seen as informing users’
opinions and behaviors through their professional identities
and vulnerabilities to social pressures (Mazmanian 2013),
their motivations and backgrounds (Young and Leonardi
2012), the negotiated orders of the organization (Azad and
King 2008), and other features of situated work contexts.
Actors in this social context have previously not been
considered to be active participants in the structuring process.
Outlining onlooker activities, however, helps to explain at a

fine-grained level why users choose to make adjustments to
their technology use and agree with onlookers on particular
acceptable patterns of use, as was the case with hiding the
iPod by nurses. Recognizing that these adjustments are
triggered by onlookers’ reactions is important, because even
when these adjustments are seemingly small from the user’s
perspective, from the technology-in-practice point of view
they may evolve into unexpected patterns that can significantly undermine the purpose of technology implementation.
To illustrate, let us consider a case of mobile electronic
patient records (EPR). Mobile EPRs are often introduced to
maximize the quality and accuracy of patient documentation
by affording data entry at the point of care (Prgomet et al.
2009). However, research shows that this particular purpose
is often undermined, because doctors choose to delay the data
entry, doing it in the hallways or in other locations away from
the patient (Shannon et al. 2006). Similar findings of delayed
and therefore “nonmobile use” of mobile EPR are presented
in the ethnographic study by Oborn et al. (2011), where they
explain that surgeons and oncologists are not using tablet
EPRs during patient consultations, because of the nature and
professional values of the “specialist practices” of their clinical discipline. The onlooker effect provides an alternative and
more fine-grained explanation to such a pattern, highlighting
the possibility that doctors adjust their uses (e.g., timing or
manner of data entry), adapting to the reactions of patients
toward their use. In other cases, adjusting cues may result in
a complete non-adoption and therefore implementation
failure.
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Moreover, our study also shows the importance of acknowledging that onlookers are not a separate group of actors, but
often are users themselves, albeit at other times. Such situations are increasingly common, as many technologies become
ubiquitous and are used by almost everyone. For example, we
are probably all familiar with how annoying it can be when
others are distracted by their smartphone use at meetings,
dinner tables, or lecture rooms. At other times, however, we
also do it ourselves and thus create the exact same situation
for the onlookers of our own use. Over time, we collectively
develop norms of how to use the devices in front of others,
and while doing that we draw on our shared experiences as
both users and onlookers. Our study accounts for this fact by
showing that neither users nor onlookers are making their
inferences in a vacuum, but rather collectively draw on their
shared role knowledge to construct perceptions of the use,
signal reactions, and mutually agree on the norms of use.

Beyond the Feature-Centric
View on Technology Use
Studies of technology use have called for and recently started
to pay more explicit attention to the role of the materiality of
technology in shaping users’ behaviors (Faraj and Azad 2012;
Jones 2014; Leonardi and Barley 2008; Orlikowski and
Iacono 2001). The notion that materiality of technology is
important for the behaviors of users is not unique to this
paper: previous technology-in-practice studies have discussed, for example, how users’ recurrent interactions with
material features lead them to form perceptions of what the
technology is good for (Leonardi 2009) or how users develop
workarounds and “tweaks” to compensate for their limited
knowledge of the systems’ functionality (Boudreau and
Robey 2005). However, as evidenced in recent calls and
contributions, these views have been mostly “feature-centric”
(Faraj and Azad 2012), which resulted in the neglect of the
physical materiality of technology (Faulkner and Runde 2013;
Osterlile et al. 2012). Most technology-in-practice studies
have paid only scant attention to the physical or embodied
character of technology use (Jones 2014), whereas our
findings show that it is relevant to include this in the analysis
of structuring of technology use.
Our specific contribution here is in demonstrating that both
physical (e.g., size) and digital materiality (e.g., wide range of
user-reconfigurable apps) play a role not only in how users
interact with the technology, but also in shaping onlookers’
responses. In particular, we demonstrate that physical
materiality matters not only in terms of affording certain
usages for individual users (e.g., e-mailing inside the OR), but
also in terms of shaping the form of cues given off to onlookers, which activate onlookers’ inferences, judgments, and
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reactions. In our case, the small size of the iPod shaped the
cues for onlookers by making them ambiguous (onlookers
could not directly see the users’ activities) and process-related
(onlookers could see the manners and ways in which users
interacted with their iPods, such as frequency, duration,
location, and facial expressions). In order to further interpret
what users were doing on their devices in terms of content
and to decide if they needed to take actions and how,
onlookers relied on their shared role knowledge, normative
expectations, and authority relations with users. The physical
materiality of the iPod also influenced how users could further
adjust their use to adapt to onlookers, affording them to hide
or sit closer to the team, or to very quickly use it and put it
away again: something that has no meaning without recognizing the onlooker effect. The digital materiality of the iPod
also afforded users with the possibility of justifying their use
by saying that they used it for work-related purposes. In sum,
materiality of technology is not only instrumental in terms of
affording and constraining some users’ behaviors, but also in
terms of shaping the form of cues for onlookers, activating
their involvement in the structuring of technology use.
It is important to recognize this onlooker-activating role of
materiality because it has distinct implications for how collective patterns of use will ultimately get stabilized in the workplace. Specifically, while previous technology-in-practice
research mostly focused on the digital properties of technology, the onlooker effect highlights the role of physical
properties in terms of making the cues given off either
ambiguous (as in the case of mobile device use for nurses) or
transparently visible, or content- or process-related. To give
an opposite example of what can happen when cues are transparent instead of ambiguous and content- instead of processrelated (as they were in our case of the OR nurses), take the
use of large overhead screens in open transparent offices. A
recent study (Ruitenbeek 2015) at a consulting company
showed that the large overhead screens for use during
meetings were quite quickly abandoned and substituted by the
use of a “shared screens” function. Onlookers to the overhead
screen usage in this case were the coworkers or clients
passing by in the hallway, who could easily observe the
meeting’s topics of discussion and make inferences and judgments about the content of the presentations and their
colleagues’ projects. As a result of these transparent contentrelated cues and onlookers’ reactions, users were triggered to
reflect on the potential consequences of being watched and
decided to switch to the individual shared screen mode on
their laptops. Over time, the onlooker effect resulted in a
collective pattern of using laptops with the shared screen
function during meetings, instead of watching slideshow
presentations projected on a full screen, which meant the
investments in the screens were a waste of money.
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Beyond Intended Audiences
Our findings both advance knowledge about the unintended
consequences of structuration and distinguish the onlooker
effect from other processes described in IS research on
technology-in-practice. Although research on structuration
processes often takes unintended consequences into account,
it mostly focuses on how these unintended consequences
concern actors functionally related to the technology. For
instance, Young and Leonardi (2012) discuss the case where
hyperlink creators establish hyperlinks for website visitors to
navigate, making these hyperlink navigators a direct and
intended audience to which the cues are provided. The
process of dual structuring consists of two sets of activities
revolving around whether the onlookers constructed a correct
interpretation of the social issue network and if not, how their
perceptions and actions further modified the practices of
hyperlink creators. Similarly, in their examination of selfservice web-based technologies by sales representatives and
insurance agents, Schultze and Orlikowski (2004) discuss
how the new patterns of online quoting and consulting practices resulted in unintended consequences for the network
relations between the users and the group functionally related
to them. In both of these instances, even though technology
use was recognized to produce unintended effects for other
people, the users and the affected group were functionally
related to the purposes of technology use. Our study demonstrated, however, that unintended consequences can involve
broader groups than only those targeted, when onlookers are
“drawn into” technology use through the cues given off.
These cues are neither intentionally given off by users, nor
specifically aimed at onlookers, and at this stage onlookers do
not have a preconceived intention to become involved in the
use.2 Together these characteristics mark important differences from previously considered structuration effects
involving audiences who are related to the use as a result of
the functionality of the technology, such as readers navigating
websites (Young and Leonardi 2012) or third-party observers
of posts on enterprise social media (ESM) (Gibbs et al. 2013).
For example, in the studies of the impact of ESM use on thirdparty observers (e.g., Leonardi 2015), these third-party
observers are intentionally going to the ESM platform to
browse through the users’ posts and therefore are purposefully
allocating their attention to the traces users leave through their

2

By referring to the lack of preconceived intention on the part of onlookers,
we do not imply the lack of intention in their actions in general, but rather
emphasize the fact that onlookers are not an intended audience for the
technology use in the first place. There are two arrows in our model (Figure
2): one referring to how the “cues given off” trigger onlookers to become
involved and the other one referring to onlookers’ reactions. While the
second arrow indicates onlookers might sometimes have intentionality, the
first arrow is more produced by materiality of technology.

ESM use. It is important to recognize that there are also unintended audiences that become accidentally involved in structuring the use after being triggered by the cues given off,
because of the distinctive relationship these audiences have
with the materiality of technology. Specifically, for intended
third party observers like Young and Leonardi’s (2012)
hyperlink navigators, materiality acts as an affordance. This
means that it fulfills their information needs and provides
opportunities for intentional actions. For the unintended audiences in turn, materiality of technology acts as an activator,
triggering and catalyzing their involvement in the users’ interaction with the technology through cues given off, without
any specific a priori intentions on their part. This distinct role
of materiality that draws in unintended audiences might imply
that in this relationship with onlookers, materiality needs to be
given more agency than is usually assumed under the concepts of affordances, recognizing that it produces effects
without users’ and onlookers’ intentions.

Future Research Directions and Implications
In sum, the contributions outlined above provide a broader
lens to analyze technology in practice and raise new research
questions. Further IS studies on the onlooker effect will
benefit from developing a more fine-grained understanding of
what types of onlookers there are and what their differences
are in contributing to structuring. Specifically, as one of the
distinctive features of the OR setting was the clear physical
separation between the users of the iPod (non-sterile nurses)
and onlookers (sterile nurses directly assisting the surgery), it
would be useful to examine how the onlooker effect plays out
when, for example, the distinction between the two is not that
clear-cut, or when the onlookers are exposed to cues given off
online (e.g., through the posts on ESM). In addition, future
research can examine how onlookers’ inferences and actions
may vary depending on what sort of unintended cues they are
exposed to. For example, how do the differences in the cues
given off (e.g., process-related or content-related cues)
influence the type of onlookers’ inferences and reactions?
Other research questions can relate to the various dynamics of
onlooker effects that can be distinguished, such as negative
reinforcement or positive reinforcement.
Moreover, our study is not without limitations, which also
opens up opportunities for further research. One of the limitations of our case is the specific nature of IT in terms of its
non-mandated character and the functionality taken up by
users in their situated practices, which eventually resulted in
a peculiar pattern of legitimized hypocrisy. Future research
is needed to examine what type of onlooker influences emerge
in the cases of mandated IT use. In addition, our research did
not go in-depth into the possible influences of managerial or
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organizational factors on shaping the use of technology and
legitimizing the appropriate way of using it. Identifying what
happens when the onlookers are managers (thus having a
different type of authority relation with users) represents
another possible direction for future research. Finally, even
though we spent a prolonged amount of time in the field and
collected retrospective data referring to different periods, our
study started almost a year after the introduction of the iPods
and, thus, we were not able to provide concrete comparisons
of the patterns of use in the very beginning with those observed at the very end. Future research may address this
limitation by designing field experiments to more formally
compare the extent of changes in the patterns of use under the
influence of onlookers.
Being conscious of the onlooker effect also provides practical
implications for designers of information systems and technology in general. Understanding that technology use is not
happening in a vacuum, but that it often draws in unintended
and accidental observers means that designers need to consider such possible audiences and the cues that they can be
exposed to when imagining future situated practices of use.
For example, coming back to the case of non-adoption of
large screens in transparent offices because of the onlooker
effect: if the office designers had taken the onlooker influence into account, probably no large screens in rooms with
transparent walls would have been installed.
In conclusion, our study provides an important foundation for
understanding many current phenomena associated with the
use of technology in contemporary social practices that
become increasingly infused with more and more technologies with diverse functionalities. Given that almost all of
our technology use is also visible to others, the onlooker
effect can help to more fully account for structuring patterns
of technology use, without privileging the users as the central
group of actors.
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Appendix
Interview Protocol
Interview Introduction
The purpose of our research is that we would like to know more about the recent iPod project in which iPods were introduced into your daily
work practices, mainly to learn about how the iPod is used in practice. We will talk with different people that are involved in the project, and
would like to know your personal take on the project and the consequences of the iPods for you as [position]. We also need to know what your
work is like (as daily practice) in order to see the influence. The interview will be like a conversation instead of an interrogation. It will last
for approximately [40–60–90] minutes and will be recorded in order for us to be able to analyze it correctly: we will guarantee anonymity,
and we will use all of the information solely for research purposes; we have no agenda to inform the management in their decisions.

Interview Questions and Topics
This lists an overview of all questions and topics to be addressed in the interviews. Each may get follow-up questions (which are not mentioned
here). Note: it is an accumulated list of questions, as developed over time.

Introduction:
•
•

Could you please introduce yourself and tell us what you do?
What does a typical day look like for you? (For example, can you describe what you did today, in great detail? How typical is that?)

Use of iPod in General:
•
•
•

How was the iPod introduced into your work? For example, when did you get it? How did you learn about it? What did people say it
was (good) for? What did they tell you about their assumptions?
What were your assumptions and expectations about iPods prior to the introduction? What did you only realize later what you can do
on it?
What do you use it for exactly? For example, how often, and when, do you use it for that? Why? What did you use before? How do
you see your iPod (frame)?
–
probe into: How do you use it for protocols, e-mail, Facebook, internet, games, photos, ordering instruments, etc.?
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•
•

•
•

Can you describe an example of what was the last time you used it and what for? For example, where did it occur (describe the situation)?
Also for private purposes? (Probe into the theme of the boundaries between private and public life.) Do you use it at home?
Do you use your iPod during surgery? Describe when you last did so.
–
Probe into: What mood were you in (boredom)? What things did you do on your iPod?
–
Probe into: In what phase(s) of an operation did you take it out? Why?
–
Probe into: What’s your way to keep attention on the operation? What are the special conditions in which you know you can
relax? How does iPod influence that?
What would you do if you did not have your iPod anymore? Do you like it? Why?
How do you know when you can use it? For example, how would you know that it is quiet enough to look into it?

Use of Other Tools:
•
•

Did you already have a (similar) mobile device? For how long? What did/do you use that for?
Do you use PCs or the internet café at the hospital? What do you use it for? Can you compare the different tools in terms of use and how
they support your (work)life?
–
For instance: When confirming the appointment for interview, what did you use? (Did you use an outlook on your iPod?)

Work Practices: Scrub and Circulating [some were added in summer 2012]
•

•
•
•

•

Describe what a circulating nurse does. What is a good circulating nurse? What are essential skills? What is important? How are the
skills trained?
–
Probe into: What do you see as a role of a circulating nurse?
–
Probe into: What do you see as a role of a scrub nurse?
How can you describe the work division between two types of nurses? What do they do? How do they relate to each other? Who decides
who does what? What do you need to know in each role? Do you like each role equally? Why?
Can you describe the switching roles between scrub and circulating nurses? Can you give examples of what you do and how you do it?
As circulating nurse, do you feel to be on the periphery (of the action, surgery)? Do you feel as participating in the surgery in that role
as in the scrub nurse’s role? Is there a distance between the surgeon or not and is that larger than if you are a scrub nurse? Imagine if you
are a scrub nurse, what do you expect from a circulating nurse? What if it does not work ? Give examples. Why?
If you are circulating, how do you spend your time?
–
Probe into: Boredom, quiet phases. When is it okay to do so? How can you do it? What did you do before you had iPods?

Distraction: [added in summer 2012]
•
•
•

Do you have any stories of your colleagues being absorbed in their iPod? What does that do to you? Do you get annoyed? Why do you
think people are “into their devices” (during lunch or during surgery)? What do you think they are doing? How did you react?
Being a scrub nurse, have you ever had a problem with a person being (too) absorbed? What did you do in the situation? Did that change
over time? If (not) a problem, why? What did they do before the iPod? Were they absorbed then?
Do you feel any boundaries between private and work related spheres, moments, activities, etc?

Contradictions and Challenges: [added in summer 2012]
•
•

•

•

A2

Tool and toy paradox: how do you deal with the fact that it can be used for multiple purposes (both work and play)?
Present and distracted: being a scrub nurse, what happens when you see a person being absorbed into the iPod? When do you get
annoyed? When is it problematic (can you provide examples of specific incidents)? What did you do? Did you have a discussion about
it? Why (not)? How does that relate to teaching? How was it before there were iPods? Is there any pattern how it went from introduction
until now? How did you spend your “downtime” before?
Socialized and detached: have you noticed any changes in relation to the use of iPods during lunch? If so, can you elaborate on it? Do
you use it for lunch yourself? What functions? For work or private purposes? When do you decide to use iPod and when not? Based
on what?
Portable but not visual: examples of when the screen is too small. What do you do then?
– Probe into: go to PC, paper folders, use both?
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User Versus Onlooker Perspective: [added in spring 2013]
•

•

Onlooker perspective: When you are a scrub nurse in an operation, how do you interact with your circulating nurse? Does it matter what
they are doing?
–
Probe into: the use of iPod by your partner (work-related or non-work related surgery): Can you see what they do? Why (not)?
How does that influence or impact you, if at all? Specific incidents and what did you do in response?
User perspective (see questions on the use of iPod in general)

Surgeon’s Perspective: [added in summer 2012]
•
•
•
•
•
•
•
•

Do you know anything about the project? Can you describe how you learnt about it (e.g., from nurses, management, etc.)? If not, have
you seen nurses using mobile devices? When?
What do you think they are doing on it? Did you see that?
Do you have any opinion on whether their work has improved (in relation to you) since the use of iPods?
Can you describe how the surgical protocols for nurses are crafted, updated and distributed?
Do you remember any examples (or problems) with regard to the protocols and updates from the perspective of nurses?
Can you describe in detail how you work with OR nurses? Do you know them by name? Do you tell them what you expect of them?
How? Can you describe the different roles of nurses?
What is the “ideal nurse” (probe into scrub and circulating)?
Show the picture of the circulating nurse absorbed: Have you ever seen this? Is this common or not? What is your opinion on what you
see? Why? What did they do before the mobile devices?

Table A1. Uses of iPod
iPod uses
Information support

Coordination
support

Recreation

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Examples of Activities on the iPod Constituting the Use
accessing and checking protocols
reading newsletters from management
retrieving phone numbers and e-mail addresses
reading about the procedures on the internet (e.g., checking online the unknown abbreviations of
surgeries on the schedule),
making notes and pictures (e.g., of new or specific procedures)
fine-tuning of the protocol for personal professional use, etc.
taking and e-mailing pictures of equipment to arrange repair or order new ones
taking pictures of instruments to teach students
taking pictures for surgeons upon their request
placing orders of equipment
e-mailing to coordinate shifts
social media networking
chatting
playing games
catching up on long e-mail newsletters (e.g., minutes from missed meetings)
checking news online
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Table A2. Key Differences in User–Onlooker Relations in Two Different Pairs
Pair of User
and
Onlooker
Scrub and
circulating
nurses

Shared Role
Knowledge

Normative
Expectations

detailed,
deep, intimate,
including
knowledge of
iPod project
and use

anticipation and
proactive
involvement
(implicit
coordination)

Authority
Relations
peers/equals
(influence
through
normative and
peer pressures)

interest in and
attention to the
procedure

Consequences for
How Onlookers
Reacted to Visible
Cues Given off

Consequences for
How Users Reacted
to Signals

actively picks up visible
cues

triggered to reflect on
inappropriateness

make detailed
inferences (including
benefit of the doubt)

hide use
stop using

empathizes

justify work-related
cues

Consequence for
Structuring
Technology Use
Colluding
maintaining the
norm of inappropriateness of use,
but covering up and
thus accepting its
use

reactions are subtle
Surgeons
and
circulating
nurses

generalized,
superficial, and
uninformed
about iPod
project

silence from the
OR team
members (not
chat too loud)

hierarchical,
professional
and status
dominance

indirect support
(through the
scrub nurse)

marginally picks up the
cues (peripheral
awareness)
makes generalized
inferences (when asked
for)
no action taken (unless
really too loud); it
actually helped them to
stay quiet(er)
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realizing it was not
disturbing for
surgeons, so no
adjustment made

ignoring the use
and thus indirectly
contributing to
allowing its use

