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Abstract
Information and Communication Technologies (ICTs) in the workplace are increasingly connecting employees
to people and sources of information. As a result, this ICT connectivity has had both a positive and a negative
impact on employee productivity. Existing literature suggests that further investigation on ‘self-control’ in the
context of employee connectivity is necessary. To address this we introduce the idea of ICT self-discipline – an
individual’s ability to control their behaviours towards use of ICTs. We investigated ICT self-discipline through
interviews and focus groups. That research led to the development of an empirically grounded instrument for
measuring employee ICT self-discipline. Preliminary statistical results are promising and are returning reliable
scores. This paper reports on part of a larger project that investigates the influence ICT self-discipline has on
the effect of ICT connectivity on employee productivity. Findings from this research contribute to IS research
and inform practice.
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INTRODUCTION
A recent report on disruptive technologies states “one clear message: the nature of work is changing...The
challenge for policy makers—and for citizens—is enormous” (McKinsey Global Institute 2013). Overly
connected employees are constantly exposed to disruptions in their workflow resulting in an inevitable decline in
personal efficiency and effectiveness (Karr-Wisniewski and Lu 2010). Information and Communication
Technology (ICT) connectivity in the 21st century workplace is evolving rapidly and the way employees react
and respond to this challenge continues to emerge (Mazmanian 2013; Rose 2013). It is no surprise that both
scholarly literature and the popular media routinely raise concerns about employees being overly connected
(McKinsey Global Institute 2013; Perlow 2012; The Guardian 2013). For the purposes of our research we call
this the state of ICT connectivity. ICTs are a non-negotiable reality for most 21st century workplaces and
contemporary work practices (Karr-Wisniewski and Lu 2010; Richardson and Benbunan-Fich 2011). These
devices, practices and applications form a work environment where individuals are under pressure to be almost
constantly connected to both people and information sources (Baron 2010; Renaud et al. 2006). This
embeddedness of ICT also contributes towards employee productivity that is suggested by many as a critical
component of organisational success (Campbell and Campbell 1988; Karr-Wisniewski and Lu 2010; Tarafdar et
al. 2007).
However, such ICT connectivity has evolved the work environment with both positive and negative
consequences (Mazmanian et al. 2006; Perlow and Porter 2009). The positive impacts of ICT connectivity
include the availability of information at the touch (or tap) of a button, often leading to efficiency and
effectiveness gains. On the other hand, an overload of incoming exchanges can lead to interrupted workflow and
create a negative impact by eroding employee productivity (Karr-Wisniewski and Lu 2010).
For individuals to manage ICT connectivity, extant literature suggests that managing self-control should be
sufficient but little work exists to explain what form that self-control should take. To better understand the effect
of ICT connectivity on employees we need to further investigate how self-control manifests itself in this context
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(Leung 2011; Mazmanian et al. 2006; Wajcman et al. 2010). Derks and Bakker (2010) suggest that because of
the way employees govern the use of ICTs and call for more empirical investigations of “personal control” in
this context.
This paper reports one component of a larger corpus that investigates the effect that ICT connectivity has on
employee productivity. The research investigates the notion of self-control and presents the concept of ICT selfdiscipline in the workplace. We developed a working definition of ICT self-discipline through interviews and
focus groups and developed a set of empirically grounded items for measuring ICT self-discipline in the context
of ICT connectivity. The following section begins with a review of associated literature, followed by the
research design, findings, discussion and conclusion.

LITERATURE REVIEW
ICTs are “the devices, applications, media, associated hardware and software that receive and distribute, process
and store, retrieve and analyse, digital information, between people and machines or among people” (Rice and
Leonardi 2013). Such devices and applications increase an individual’s choice of communication streams and
therefore their ability to reach and be reached by people and access to sources of information. The use of these
streams leads individuals to become connected, and accordingly can shape their level of ICT connectivity.
Information systems (IS) literature encourages the investigation of ‘self-control’ in the context of an ICTconnected workplace to explain the impact that ICT connectivity has on employees (Leung 2011; Derks and
Bakker 2010; Rennecker and Godwin 2005; Wajcman et al. 2010). This section first discusses self-control from a
general theoretical perspective, then from an IS perspective.
Freud (1911, 1959) first described self-control in psychology as the pleasure and reality principle. The pleasure
principle refers to the desire for immediate gratification, for instance, teenagers buying a videogame. The reality
principle is established in the process of growing up and realising the need to accept delaying gratification
because of certain obstacles. From then, self-control came to refer to “an individual's decision or ability to delay
immediate gratification of desires in order to reach larger alternative goals” (Buker 2011). Individuals with high
self-control are said to be better at regulating impulsive behaviours and delaying gratifications (Buker 2011;
Tangney et al. 2004). The notion of self-control reflects self-discipline and has been used in health studies,
education and social life (Cook et al. 1998; Gottfredson and Hisrchi 1990; Wolfe and Johnson 1995). Tangney et
al. (2004) suggest “…individual differences in self-control would effectively predict positive outcomes across a
variety of life domains”. We conditionally accept this viewpoint and seek to apply the concept to IS, specifically
within the context of ICT connectivity.
From an IS perspective, self-control is illustrated by the choices employees make in how they choose to manage
the influence ICTs has on their work performance. For example, Allen and Shoard (2005) found that employees
choose to have smartphones as a facilitator of the intrusion of work into their personal lives in return for higher
personal productivity. This sense of control has resulted in an increase in autonomy, which in turn, gives
employees the flexibility of how and when to communicate (Mazmanian et al. 2006). The corollary is that a lack
of control can encourage the compulsive checking of email and result in an inability to disengage from work
activity. The constant monitoring of emails can also reduce productivity because of inability to maintain task
focus (Mazmanian et al. 2006; Renaud et al. 2006). Mazmanian et al. (2006) usefully grouped message
responding behaviours of employees into two categories, constant responders and batch responders. Constant
responders are those individuals who respond to emails straight away, as soon as they are received. On the other
hand, batch responders are those individuals who delay their responses until a later time when a number of email
messages have accumulated or at a scheduled time or place (Mazmanian et al. 2006). Such responsiveness
illustrates another aspect of self-control, which has shown to impact employee productivity (Rennecker and
Godwin 2005).
The examples above illustrate how employees are motivated to develop strategies for managing their ICT use.
For instance, some employees choose to respond to incoming emails at only certain times of the day or switch
their smartphones off after designated work hours (Mazmanian et al. 2013). Some workers moderate their ICT
connectivity levels in their work environment by use of software applications such as Selfcontrol and CanFocus.
Self-disciplining strategies can assist in boosting the positive consequences of ICT connectivity and counteract
the potential for negative consequences.
An apparent gap in existing literature is research that explains how these strategies (or patterns of ICT selfdiscipline) impacts employees in a 21st Century ICT-connected work environment. Leung (2011) suggests that
ICT connectivity is not the main issue for assessing the consequences associated with ICTs. Instead, peoples’
control over what passes through the communicative boundaries consequences of shapes the degree of connection
that people experience. As a result, Leung (2011) called for new research into incorporating measures of selfcontrol over ICTs. Derks and Bakker (2010) also called for empirically testing of the influence of the experience
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of “individual control” on ICT use. In addition, Wajcman et al. (2010) made a similar call for investigation into
how people manage their time and productivity within an ICT dominated environment. This suggests that ICT
self-discipline is potentially an important phenomenon to explore as existing research suggests that ICT selfdiscipline may influence the effects ICTs have on employee performance.

RESEARCH DESIGN
In this research, a three-phase mixed method approach was used. The research comprised of qualitative
interviews, exploratory focus groups and a quantitative survey. The research population for all phases consisted
of selected employees of New Zealand organisations whose roles involved carrying out ICT-supported business
tasks (Gebauer et al. 2007). The unit of analysis was conducted at the individual level. In addition, purposive
sampling was used to ensure a variety of jobs and working environments was covered.
In phase one, fifteen semi-structured interviews took place to refine the concept of ICT self-discipline (Myers
and Newman 2007). For this phase, an exploratory interview protocol was developed consisting of open-ended
questions (Creswell 2003). The interview protocol underwent five iterations of peer review, was pilot tested and
finally used on the research population. The interviews took place in three rounds allowing for ‘checkpoints’ at
each round to ensure continuing validity and reliability of the interview protocol (Johnson 1997). In each round,
interviews were recorded, transcribed and the transcripts returned for review by the interviewees. To assure
credibility of results, data analysis for each interview round went through four analytic iterations (Straub et al.
2004): (i) key idea highlighting, (ii) key themes analysis, (iii) affinity diagraming, (iv) expert review of findings.
At the end of each interview round the protocol was modified where necessary. By the end of the third round, all
results were crosschecked and peer reviewed for consistency.
In phase two, two focus groups comprising of professional work practitioners were conducted to further explore
and build on themes emerging from phase one (Krueger and Casey 2009; Morgan 1988). A focus group protocol
was developed consisting of open-ended questions to gain as many insights as possible (Miles and Huberman
1994). The focus group protocol underwent five iterations of peer review prior to being pilot tested then was
used in recorded sessions. The focus groups were captured and analysed using the same discourse-analytic
approach as the phase one interviews. A consistent convergence of findings from interviews and focus groups
(saturation) triggered the end of data gathering in this phase. A working definition of ICT self-discipline was
developed based on the emerging themes from the phase one interviews and the phase two focus groups.
In phase three, findings from the earlier phases informed the development of a quantitative survey instrument to
empirically evaluate employee ICT self-discipline across a wider sample and to situate and test its influence in
the connected workplace context. An expert panel in IS and psychology evaluated the quality of the items in the
instrument (Straub et al., 2004). Further card-sort and internal validity steps established the instrument as
reliable. A pilot test of the instrument was carried out with a population of 80 to ensure face validity to assess the
extent that the instrument measures what it intends to measure (Hardesty and Bearden 2004). Exploratory Factor
Analysis (EFA) was then used to carry out initial analysis of the interrelationships amongst variables and
identify clusters of highly interrelated variables that reflect underlying themes (Straub 1989). The survey
instrument was then refined and the final questionnaire was administered as an online survey. The survey ran for
a four-week period and yielded a data set of 451 useable responses. Data was subsequently analysed through
statistical testing to verify the measures of the research model (Gefen and Straub 2005; Hinkin 1998; Straub
1989). This included factor analysis and the assessment of the reliability of the measurement model, internal
consistency reliability using Cronbach’s alpha (Hinkin 1998). These tests took place to ensure the measures for
ICT self-discipline are consistent and accurate (Straub 1989).

FINDINGS
Results from the interviews and focus groups assisted in meeting the first goal of this research, that is, to explore
and define the concept of ICT self-discipline. The ‘theme’ frequency and extensiveness assissted in deciding the
importance of findings (Krueger and Casey 2009). From this analysis, we define ICT self-discipline as the extent
to which an individual can control his/her behaviours towards ICTs. Discussions during interviews and focus
groups exemplified the importance of this phenomenon in the context of a connected workplace. For example:
“You see now [during the interview] I’ve got the phone on silent. That’s the thing with ICT’s I’ve got control
over it, I can choose when I want to look at my emails and that’s the good things about it” (P1). The data also
showed the effect of self-discipline in the context of ICT connectivity, for instance: “The biggest problem with
ICTs is the disruption, if you can ignore it then there’s no way you will have a negative effect” (P5).
When participants were asked to define the way they managed information flow through ICTs, they suggested
having “strategies” in place or exerting “control” or “discipline”. Strategies included aspects such as:
“switching-off”, “disconnecting”, or “setting times to check email.” These strategies included manipulating
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individual availability (through ICTs) to others to deal with incoming exchanges, and, to make careful decisions
on how to respond to or initiate exchanges, in other words dealing with outgoing exchanges.
In terms of available strategies to deal with incoming exchanges, disconnecting was frequently mentioned in the
focus groups. These strategies responded to the “push” mechanism of connectivity. P20 explained: “There are
so many mechanisms to get in touch, we are pretty connected I mean if someone wants to get in touch with me
right now they have my cellphone number, they will happily call me on my cellphone. I control my other things,
like I don’t have email pop ups, you don’t need to respond instantly to a text message, it’s only phone calls you
respond to immediately. I don’t use push notifications in general. All my notifications are off I don’t get anything
pushed to me...If I want to I can find stuff out myself.” This illustrates that some individuals disconnected
themselves by reducing their availability to others through turning off the notification of incoming exchanges.
This does not imply discontinuing the use of their ICTs, rather, this suggests that individuals limit the
notification of information pushed to the user by “switching-off” or ignoring incomming information via
filtering. Other strategies of disconnecting also included turning of instant messaging and not checking email
routinely. Having strategies in place meant employees could manipulate their availability. It also meant that
employees practiced “good time management” skills, which was consistently seen as an essential by all focus
group participants.
In terms of dealing with outgoing exchanges – when contacted, individuals either manipulated the media choice
to respond or delayed the response, and when initiating communication, individuals carefully tailored their
contact approach. These strategies responded to the “pull” mechanism of connectivity. To illustrate the response
strategy, P16 explained:“Often I get asked a question if someone is working on another project but touches on
my area of expertise. If they ask through email I usually don’t respond and that forces them to book a time in my
calendar. If I can answer it off the top of my head I will, if I can’t I either leave it or tell them to set a time to go
through it…It’s easier to get information through other means, like person to person or through the phone.”
What this implies is that individuals are careful in deciding when to use media and which connectivity channels
to use to contact others. Having such a strategy in place makes an individual’s communication more effective.
Findings from the first and second data gathering phases assisted in the development of the survey instrument to
measure ICT self-discipline. Work on self-control by Tangney et al. (2004) also assisted in the development
process. The result was a 15-item scale to measure ICT self-discipline (Table 1).

Table 1. ICT Self-Discipline Initial Items
Item
1. I am very good at ignoring exchanges through ICTs, even if I am tempted to check them.
2. I have a very hard time breaking bad habits with ICTs.
3. It is very hard to stop myself from doing things with my ICTs even if I know they are unnecessary.
4. I always use my ICTs for fun even if they will have a bad impact on me.
5. I always do things with my ICTs for fun even if they keep me from getting work done.
6. I can always regulate my behaviours with ICTs.
7. I am always able to refuse exchanges through ICTs that are not immediately relevant.
8. I wish I had more self-discipline when using my ICTs.
9. People say that I have high self-discipline when using my ICTs.
10. I find it very difficult to ignore my ICTs when they are nearby.
11. I am always able to stay focused and not let ICTs interrupt me.
12. I always use ICTs without thinking through all the consequences.
13. I always do things with my ICTs for fun even if they disrupt my work-day.
14. While at work, I never use ICTs for personal matters.
15. While at work, I only use ICTs for work related matters.

A pilot survey was run and showed convincing reliability and inter-relation amongst the measures for ICT selfdiscipline. However, some items were concerned with factors outside of the scope of ICT self-discipline in this
study (e.g. hedonic aspects such as fun and enjoyment, and work-life balance). Survey pilots are normally
carried out to test the overall instrument to ensure that there are no unanticipated difficulties (Alreck & Settle,
1995; Boudreau et al., 2001; Moore & Benbasat, 1991). Thus, it is normal to be trimming down questionnaires
to a smaller and more accurate set of items. Therefore the pilot study items were either deleted or re-worded. As
a results, the survey items were reviewed by an expert panel and tested in the online survey. The initial
assessment of the measurement model was convincing and showed that some items were successful (Table 2).
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Table 2. ICT Self-Discipline Items Analysis
Item
1. I am good at ignoring incoming
communication through ICTs, even
if I am tempted to check them.
2. I am always able to refuse
communications through ICTs that
are not immediately relevant for my
work.
3. I am highly disciplined when
using my ICTs.
4. I am always able to stay focused
and do not let ICTs interrupt me.

Factor
Loading

Composite Reliability
(CR)

Average Variance
Explained (AVE)

0.855

0.597

0.784

0.773

0.706
0.836

At this stage, all the factors loaded greater than the 0.6 threshold, which means the items explained the construct
of ICT self-discipline well (Gefen and Straub 2005; Hair et al. 2009). The composite reliability (CR) explains to
what degree a set of items proposed to measure the same thing produce similar results. The CR for this ICT selfdiscipline indicated a good level of internal consistency, thus reliability (Hair et al. 2011). Lastly, the Average
Variance Extracted (AVE) that measures the amount of variance captured from the construct indicators relative
to the variance from measurement error. The AVE for this construct exceeded the threshold of 0.5 which shows
convergent validity amongst the items (Gefen and Straub 2005). While the results are promising, further analysis
continues to take place to further assess the quality of this measurement scale.
It was noticeable during interviews and focus groups that ICT self-discipline has influence on the connected
workplace. Some participants explained that without exerting “ruthless” strategies, or self-discipline, including
strong time management skills and filtering mechanisms, their productivity would fail to improve or even exist.
For example: “[ICT connectivity] is an issue and we need to review it. We don’t have a policy on mobile phones
and email. The impact on productivity is never assessed…maybe we need to look at some ways to improve the
way people use those tools.” (P19). This exerpt raises the need for awareness of ICT self-discipline in the
workplace so that employees can better manage information exchanges through ICTs to enhance their
productivity. Some of individuals’ behaviours of technology use stems from obsessive and compulsive
behaviours and addictive behaviour to continuously check or use ICTs which can lead to a decline in
productivity (Mazmanian et al. 2006; Towers et al. 2008). Using “personal information management” techniques
addresses this issue of ICT behaviours (Dabbish and Kraut 2006; Mazmanian et al. 2013). Personal information
management techniques can be regarded as a form of self-discipline, which has proven to lead to more positive
outcomes (Buker 2011; Tangney 2004). Such findings support our larger research project investigating the
moderating influence of ICT self-discipline on the effect of ICT connectivity on employee productivity. Our
wider project currently uses the ICT self-discipline instument presented in this paper to test its influence on the
effect of ICT connectivity on employee productivity.

DISCUSSION
The research results to date are promising in that they have highlighted the importance of ICT self-discipline in
an ICT-connected work environment. Employees demonstrated different strategies in managing information
through ICTs. This included ignoring incoming communication through ICTs, initiating communication through
the appropriate means, and reducing ICT connectivity during stressful work periods. The quantitative results
were also promising, based on the initial statistical analyses conducted. Results also indicated the potential
influence that ICT self-discipline can have on the effect of ICT connectivity on employee productivity – this is
currently being tested further.
Employees are often encouraged to discipline their behaviours towards ICTs in order to experience more
positive experiences with ICTs. For instance, if an employee’s work requires concrete focus then it may make
sense to reduce the level of ICT connectivity in order to minimise distractions. Or, when fellow employees
approach a colleague through ICTs for information they need to keep in mind that they could be interrupting that
colleague’s workflow in return for their own benefit. Therefore, employees need to be considerate in such cases
to avoid counter-productivity. To encourage this, managers and policy makers should think carefully about their
work policies with regards to employee freedom in how to perform their work. Tailored technology applications
and/or strategies can assist employees to enhance work performance by gatekeeping their use of communications
technologies.
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The notion of ICT self-discipline is necessary for the constantly connected workplace. Having ICT selfdiscipline can help us to ensure ICTs have a positive impact on employee performance, and in subsequent
organisational success. In support of our views, Baumeister and Tierney (2011) suggests: “no matter what new
technologies arise, no matter how overwhelming some of the new threats seem, humans have the capacity to deal
with them”. Thus, with more ability to control behaviours towards ICTs employees can make more effective
decisions on whether to choose to connect or to disconnect, because that is the question.

CONCLUSION
The purpose of this paper was to investigate the notion of ICT self-discipline in the workplace. The paper began
with a review of literature covering the topic of investigation. This was followed by the research design then a
discussion of key findings. Through qualitative interviews and focus groups we developed a definition of ICT
self-discipline – the extent to which an individual can control his/her behaviours towards ICTs. Through
quantitative methods we developed a set of empirically tested items to measure the phenomenon.
We find that this study provides new insights for both researchers and practitioners by introducing the new
concept of ICT self-discipline. From a research point of view, we contribute a new and relevant phenomenon of
ICT self-discipline to the IS literature. Our findings answer previous calls from scholars on the topic of selfcontrol and give further insight into an area that is of current concern in the popular media and in work practice.
Such findings can assist future IS researchers to develop work practices that deal with ICT connectivity. From a
practitioner viewpoint, this study potentially contributes analysis and insight of a new phenomenon – ICT self
discipline that is relevant for the ‘connected’ workplace. Findings from this research should assist policy makers
in managing the change in the nature of work caused by ICTs. The findings also have the potential to inform the
development of new technology applications that address the connected workplace.
This research was limited to a New Zealand context, thus it is possible that other culturally situated contextual
factors may have influence on the topic explored in this research. This opens up opportunities for future
research. Additionally, a planned longitudinal study will provide further insight on the topic of investigation.
Future research may also take an experimental approach to test the impact of the ICT self-discipline (or the lack
of).
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