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The ‘Fifth Estate’ is a direct result of the digital networked environment and practitioners in the ‘Fifth Estate’ are
now compelled to operate within a duality of environments (digital and physical) whether they understand the
duality or not. This paper examines digital-engagement, the complex relationship between humans and digital
networked technology, a relationship that can be explained as a second order cybernetic system. I propose that the
source of issues rising from digital-engagement is humans’ understanding of their relationship to technology and
its eﬀect on their internal physiology, which alters behaviours and thus society.
This research found that digital-engagement involves communication-feedback-loops, which is in essence a
cybernetic system and that self-awareness is a significant part of digital-engagement making second-order
cybernetics more appropriate for developing an understanding of the engagement process because it
accommodates both observation and participation of the individual in the human-technology communication
system.
Following the background, the discussion proceeds to original research where participants’ behaviours
(personality and decision-making style) were correlated to their digital engagement. Significant findings were
positive correlations to the personality traits Agreeableness and Openness and a negative correlation to
Extraversion. The research also found that an intuitive decision-making style correlated to greater digitalengagement. Whether these results are predictive or causative of digital-engagement is as yet undetermined and
further research in this area has been proposed.
This paper also discusses how altered perceptions of first principle concepts within the digital environment
such as time, memory and space, are aﬀecting human behaviours and considers the proposition of digital
networked technology as simply being either a tool or an environment and concludes it is both. The internal
environment of the individual is also discussed using Antonio Damasio’s theories and emerging research in
biochemistry and physiology.
Understanding the Fifth Estate as being part of a second order cybernetic system enables individuals,
institutions and organisations to manage technology for better outcomes rather than being managed by it. This
paper is relevant to all who engage with technology but it is particularly relevant to participants and facilitators
of communication because they are in the front-line of changes due to digital-engagement.
Introduction
This research examines why digital-engagement aﬀects some people in a constructive way resulting in
positive outcomes while others struggle to manage it. In this section, I provide a brief background of the
components necessary to understand my research into digital-engagement. Although cybernetics and
second-order cybernetics is the primary theory used to understand the process of digital-engagement (the
why and how), other theories were also influential such as actor-network theory, which helped explain
digital-relationships, and tool-ecology, which facilitated the understanding of digital networked
technology as a dynamic and evolving environment.
Defining cybernetics is no simple task because many theorists have used the term cybernetics in a
variety of disciplines, each with their own variation on the definition (Hayles, 1999). Cybernetics relates
to the study of systems, where an action by the system creates a change within the environment of that
system. This change is revealed within the system by the initiation of a system change; the cycle is
generally referred to as a feedback-loop that can be either a positive or a negative feedback loop. Second
order cybernetics extends this and is best explained by Heinz von Foerster’s brain example.
A brain is required to write a theory of a brain. From this follows that a theory of the brain, that has
any aspirations for completeness, has to account for the writing of this theory. And even more
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fascinating, the writer of this theory has to account for her or himself. Translated into the domain of
cybernetics; the cybernetician, by entering his own domain, has to account for his or her own activity.
Cybernetics then becomes cybernetics of cybernetics, or second-order cybernetics (von Foerster, 2003,
p. 298).
This approach to understanding digital-engagement places the autobiographical self (Damasio, 2000,
p. 17) in the position of observer and participant within the digital-engagement process: a process that is
comprised of both an internal environment (in-the-skin) and an external environment (out-of-the-skin).
The external environment is considered in two ways. Firstly as the physical environment, the one in which
humans have evolved over millennia as part of the evolutionary process and is the environment in which
humans have developed an intuitive understanding of first principle concepts such as time, space and
memory. These concepts have in general aided human survival and prosperity. The second external
environment, which is pertinent to this research, is the digital networked environment. This is a recently
created environment in which humans increasingly have to function due to the ubiquitous embedding of
digital technology in society. There has been extensive research into the seamless enmeshing of both
physical and digital environments ranging from user interface to improving human functionality (Bavelier
et al, 2010; Gallagher et al, 2013) or social behaviours (Modecki et al, 2014; Sormanen and Dutton,
2015; Turkle, 1995) and education (Bavelier et al, 2010). Generally speaking, research has focused on the
seamless integration and adoption of the digital environment into the existing framework of the physical
environment. However, using a few examples of first principle concepts the following discussion illustrates
why the two environments should be viewed as being somewhat diﬀerent. This is not a definitive
argument; it is simply a brief discussion to illustrate how first principle concepts are indeed experienced
diﬀerently in the digital networked environment. During the interviews that formed part of the empirical
research in this paper, participants expressed experiencing the diﬀerences in the first principle concept as
discussed below.
Altered Perceptions in the Fifth Estate—the External Environment
Time in the physical environment is generally perceived as being a linear concept—although there are
some specific cultural concepts of time—across most cultures. Time in the digital environment is
described by Manuel Castells as being timeless time. He explained that the “elimination of sequencing
creates undiﬀerentiated time which is tantamount to eternity” (Castells, 2010, p. 494). In the digital
environment users’ experience of time is instantaneous, as in global financial markets where geographically
dispersed humans interact in “local-time’”. However, time is also experienced as being eternal. The
concept of eternal time is the result of the operational behaviours of the digital network environment
where information is identically copied, shared, stored and archived by humans, hardware and software in
multiple places without the initiator’s knowledge, making information potentially exist for eternity.
Geoﬀrey West proposes accelerating time which he says is a result of “the collective that we have
constructed by coming together and interacting” through and with networked technologies. “The clock
that we [now] actually work by… is getting faster and faster” (West, 2015, no page). West suggests that
our unbounded growth requires accelerating cycles of innovation to avoid collapse. Time is no longer
bound to biological or celestial entities but rather to the evolutionary innovation of technology. From this
discussion the concept of time does indeed appear to be diﬀerent within the digital environment.
The concept of traditional memory is also being aﬀected by increased digitisation that negates the
natural fading of memory by retaining exact and vivid memories (Mayer-Schönberger, 2009, p. 113).
Digital memory also has an unprecedented potential to aﬀect social memory. Guy Pessach argues
digitisation of information “tends to result in partial and gradual privatisation of society’s memory
institutions” (2008, p. 73). This oﬀers the utopian view of decentralised and democratised memory
institutions and social remembering practices, where more information is available to more people in
more formats. On the other hand, it oﬀers privatisation of institutions that may compromise a democratic
vision of social remembering due to memory institution biases, which are driven by the motives of
commercial enterprise, be they human, structural framework, or algorithmic biases. In addition to this,
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the combination of digitised information, ease of authoring, and cognitive surplus (Shirky, 2010) means
that the general population can now easily fragment, decontextualise or trivialise social memory. An
example is the subtitled parodies of Adolf Hitler's last days in the Berlin bunker, as taken from the 2004
film Downfall (Boutin, 2010; Rohrer, 2010). Although these memes are, in general, humorous and
harmless they exacerbate the fragmentation and decontextualising of information within the digital
environment thus altering social memory. Regardless of whether one takes a positive or negative view of
the impact of digitisation on memory there does appear to be a case for digital-memory being diﬀerent to
traditional memory. This is critical because memory plays a key role in the evaluation and validation of all
incoming information and will have a significant impact on personal decision-making, which in turn
aﬀects individuals’ behaviour.
Space in the physical environment can be passively occupied and there is some form of physical
resistance in transitioning from one space to another. On the other hand, space in the digital environment
is ephemeral, described by Manuel Castells as being a “space of flows”, a space that he says provides the
“possibility of organizing the simultaneity of social practices without geographical contiguity” (2000, p.
14). Felix Stalder expands on this saying it “is that stage of human action whose dimensions are created by
dynamic movement, rather than by static location” (2002, p. 1). This space of flows is a series of nonhierarchical connected nodes that can be described as a rhizomic system. Gilles Deleuze explains: “The
rhizome connects any point to any other point… It is composed not of units but of dimensions, or rather
directions in motion. It has neither beginning nor end, but always a middle (milieu) from which it grows”
(Deleuze and Guattari, 1987, p. 21). Over the last twenty years this concept has become intuitive for
digital-technology users in social media, but it is not necessarily understood as being a diﬀerent concept of
space.
The digital environment, which is aptly explained using the actor-network theory, is a system of nodes
or actors that prosper and grow proportional to their contribution to a network that has no central power.
Growth and power are proportional to actor performance and inactivity results in redundancy.
Connections and relationships are essential because if a node or actor is not connected then from the
network perspective it does not exist. These connections and relationships are not limited to humans. As
Michel Callon and John Law have said “there is no diﬀerence between the person and the network of
entities on which it acts. Or between the person and the network of entities which acts through the
person. Network and person: they are co-extensive” (1997, p. 169). Unlike space in the physical
environment, which can be statically occupied, space in the digital environment is created and retained
only by connection, action and relationships, be they human or non-human. This concept of space is
certainly diﬀerent.
Based on these few examples of first principle concepts, time, space and memory, there is indeed an
argument for the digital environment being in some way diﬀerent to the physical environment because of
the diﬀerent way in which humans are now experiencing first principle concepts. In a study of how we
engage with technology we need to face those elements that challenge our conventions.
Before proceeding, it would be prudent to address the often-raised argument that digital networked
technology is simply a “new tool”. An ecological approach was used to examine digital tool-use because it
considers the fluid relations and interactions between organisms, the environment in which they are
found, the organisms’ relationship to other organisms, the synthesis of elements and their resulting
relationship within the context of time (Fuller, 2005; Gibson, 1979; Michaels, 1981). Based on
definitions from cognitive neuroscience (Frey, 2007, p. 368), computer science (St. Amant and Horton,
2008, p. 1203), ergonomics (Baber, 2003, p. 8), and primatology (van Lawick-Goodall, 1970, p. 195) the
common properties of tool-use appear to be the use of manipulable objects to alter the environment in order
to achieve a goal. When considering digital networks as a tool, these properties certainly do hold. Digital
networks are manipulable via software code, or in the case of hardware through processors and routers.
Digital networked technology has profoundly altered the environment in which humans function; from
education to the way humans socialise and work and how they source, consume and share information
and resources. A.W. Smitsman (1997) notes that tool use is a means of conveying insights between
generations and humans of diﬀerent skill levels. Digital networked technology is doing this in an
unprecedented way. From this discussion it appears that digital networked technology can indeed be
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classified as a tool but it also appears to be more than a tool because digital networks engage with the
human at a practical, emotional and cognitive level and they also behave as an environment in which
humans operate. Digital networked technology can therefore be considered as being both a tool and an
environment.
The Human that Engages—The Internal Environment
The internal environment of the human body (in-the-skin) has until recently been a mystery that has been
partially revealed in incremental steps over millennia. Revelations of in-the-skin systems have been
through behavioural observation or examination of the non-living. In the last few decades advancements
in medical technology and neurosciences have enabled examination of the “living patients brain at the
same time behavioural or cognitive observations are being carried out” (Damasio, 2000, p. 14) as well as
the observation of behavioural consequences by disabling specific genes in animal subjects. Medical and
technology advances of how and why humans function the way they do now extends to understanding the
aﬀects of human biochemistry and the complex role it plays in behavioural outcomes. To give just one
example, oxytocin acts as both a hormone and as a neuromodulator that aids the development of social
attachments by selectively lowering the natural resistance animals have to the proximity of others. This
facilitates trust or “approach behaviour”.
From a cybernetic perspective the internal environmental system is as complex as the external
environments. Humans are only now beginning to understand the role of the physical structure,
mechanics and function of the body components, the biochemistry and more recently neuroplasticity
(Doidge, 2007; Merzenich, Kaas, Wall, Nelson, et al, 1983; Merzenich, Kaas, Wall, Sur, et al, 1983; Tan
et al, 2007). These insights aid human understanding of observed behaviours, even complex relationships
like self-awareness, which is important to this research. This research found that the individuals’ awareness
of their relationship to their own internal environment as well as their relationship to the external
environments plays a key role in digital-engagement. Advances in many disciples such as robotics (Arsenio
and Fitzpatrick, 2003), philosophy (Clark, 2011), and decision sciences (Kramer, 2010; Stanovich, 2010)
have all contributed in some way to developing an understanding of the complex digital-engagement
relationships used in this research but the work of Antonio Damasio has been significantly influential and
to do it justice requires far more space than this paper allows.
Damasio (2000) draws on case studies and his own research in neurophysiology to develop a theory of
how the internal environment of the human body gives rise to consciousness. He suggests, “the organism
is defined by the maintenance of internal states [homeostasis] within the boundary… [Leading to the
suggestion that the] constancy of the internal milieu is essential to maintain life… it might be a blueprint
and anchor for what will eventually become a self in the mind” (Damasio, 2000, pp. 135-136). In terms
of second-order cybernetics, an action from the external environmental system creates a change within the
internal environment of the individual. The change is reflected within the internal system by triggering a
system change that results in a behavioural change. For example in most cultures bonding occurs when a
familiar smiling person approaches a child (the external environment action). Oxytocin is released in the
child facilitating “approach behaviour” (this reflects internal environment change). “Approach behaviour”
is rewarded by a hug and other pleasant familiar sensory rewards such as smell and touch (these are
additional external environment actions). The child responds with further positive bio-chemical
reinforcements all of which result in the commonly understood personality behaviour of “trust”. The
specifics of such an interaction may diﬀer between cultures and families but the cascade of chemical
signaling is common to most people.
The above example was dealt with at length because it illustrates a series of feedback-loops within and
between the environments where the individual is both the observer and the participant. My research has
led to the conclusion that digital-engagement operates as a similar type of second-order cybernetic system
where the autobiographical self is the observer and participant of both their in-the-skin systems and the
interaction with the digital networked environment. The autobiographical self acts as the controller of the
iterative feedback loops that operates between these two systems. The next section discusses my empirical
research.
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Empirical Research Discussion
Mixed methods were used in this research: 1) Self-reported surveys for personality and decision-making
style data; and 2) Three in-depth interviews with each participant. All participants were Information and
Communication Technology (ICT) professionals with education ranging from year 10 to postgraduate.
The gender spread was slightly weighted to males and the age spread was 21 to 62. The surveys included
the Big-Five Factor personality test, the NOE-PR-I personality tests as well as the Rational Experiential
Inventory (REI) test (Goldberg et al, 2006; Pacini and Epstein, 1999).
A grounded theory approach was used to develop successive interview questions in order to gain an
understanding of digital-engagement (Bryman, 2008, pp. 538-689). This involved three video-recorded
interviews of the 16 participants who were ICT professionals. Following Kathy Charmaz’s (2006)
guidelines the interviews were coded into themes. The initial coding resulted in 128 areas of interest that
were grouped into 10 themes being Behaviour, Core Concepts, Decision Making, Digital Networked
Technology, Engagement, Feedback, Personality and Demographics, Physical Environment and Tool Use.
It became apparent these themes were not useful in developing an understanding of digital engagement.
All the nodes were re-analysed into 108 nodes that were grouped onto 12 themes; Intensity, Embededness,
Consciousness, Openness, Adaptability, Willingness, Rational Applications, Experiential Application,
Implementation, Existential-Motivation, Fulfillment-Motivation, and Gratification-Motivation. In
addition to this there were 12 nodes that required further investigation; seven of these appeared more
significant but the reasons were not understood. Of the original 128 nodes the balance were considered
not related to the process of digital-engagement (for example they related to demographic data) and they
were therefore disregarded. Further investigation resulted in the regrouping of nodes into five major
themes or Sectors. Sectors are the term that I used for the identified themes and each Sector has three subsectors (sub-themes). From this I developed my Digital Engagement Model (DEM) that when considered
as a system can be used to understand digital-engagement. I also used the DEM to develop statements
against which I evaluated each participant interview in order to obtain a measure of their digitalengagement that I then correlated to their personality score, which had been obtained from the surveys
(correlations are discussed below).
The Digital Engagement Model
The model consists of five sectors. Tool Use examines the relationship between the individual and
technology. This involved examining how intensely the individual used technology and how they
embedded it in their life as well as how aware they were of the process. Feedback explores the individual’s
relationship to, and use of, incoming information. This involves the individual’s openness to explore
information and willingness to process it against their autobiographical self and their capacity to adapt to
their learned experience. Action investigates the individual’s potential to act on the information they have
processed by examining both internal and external influencers as well as how the individual uses processed
information for behaviour modification. Motivation looks at what drives the individual to engage with the
technology. This considers three types of motivation. Firstly, where the motivation provides temporary
benefits or pleasures and its consequences are transient. Secondly, where there is a tangible or acquisitive
element to the individual’s motivation that exists beyond the immediate engagement and relates to more
practical issues of survival and prospering. The third type of motivation is where the individual is driven
by abstract meaning, purpose and attitudes that shape how they see the world and it may have significant
physical environment consequences for themselves and others close to them.
The final sector, which was the most elusive, was Value Exchange. All of the fully engaged participants
seemed to exhibit deeper understanding and more nuanced attitudes in their dealings with other parties.
This was exhibited in obscure ways such as how they took notice of other people’s motivations, how they
ensured there was some equity in their exchanges and if they were quick to reciprocate in dealings with
others. After much consideration, I decided all of these factors could be summarised as one sector called
Value Exchange since they were the visible expression of an internal processing. Value Exchange seems to
be particularly significant but how it works in the digital environment is not fully understood. Value
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Exchange describes the mechanism that the individual has developed to translate what they have to oﬀer
into what they want in order to develop relationships, be it with other humans or with the technology.
In this sector of my model, I examine the individual’s internal understanding and self-awareness of
values that they have and how they feel about the risks and rewards in potential interactions. These are the
in-skin systems that are modified by the autobiographical self and internal milieu. The second aspect is the
individual’s expectations of external exchanges within the digital networked environment that tends to be
modified by their external environmental-experiences and conditions such as technology constraints (e.g.
profiles, option choices) or human behaviour like troll-aggression. The final aspect of Value Exchange in
my Digital Engagement Model is the individual’s overarching philosophy and expectation of how social
interactions or behaviours will be experienced.
Correlating Digital-Engagement to Personality
The overall results of personality (Big-Five Factor and NOE-PR-I) correlations to my digital-engagement
model scores resulted in some interesting insights. There was a positive correlation to the personality trait
Agreeableness: highly engaged individuals also had high Agreeableness scores. There was also a moderate
positive correlation to Extraversion in the least engaged people but strong negative correlation amongst
the most engaged people: Extraversion appears to play a positive part in some early engagement but at
some point as the individual becomes more engaged Extraversion becomes counterproductive. High
Openness scores supported digital-engagement particularly where the intellect subscale was one of the
participant’s highest subscale scores. In these cases digital-engagement behaviours appeared to be
amplified. Some digital-engagement sectors such as ‘motivation’ and personality subscales like ‘dutifulness’
could moderate, mask or possibly change personality traits. High Conscientiousness scores tended to
enhance skill-levels rather than digital-engagement. Neuroticism was not particularly significant in relation
to digital-engagement and appeared equally influential in both the digital and physical environment.
Investigation of personality traits at the subscale level revealed that a limited selection of subscales had
strong positive or negative correlations to the more fully engaged individuals. These subscales were found
in all of the Big-Five Factor traits. This suggests that the Big-Five Factor, as an indicator of digitalengagement, is too broad to provide suﬃcient relevant information.
The REI survey examined the individuals’ decision-making style. Correlations revealed that: 1)
Rational decision-making did not seem to support digital-engagement whereas Intuitive decision-making
was significant; 2) Decision-making appeared to be less important to Motivation and Value Exchange
than to the other sectors (Tool use, Feedback and Action); 3) In the fully digitally engaged individuals, the
sectors of Action, Feedback and Tool Use appeared to operate as a system that could possibly enhance or
at the very least would support digital-engagement; and 4) Surprisingly, the Action correlation results
appeared to be the most indicative of digital engagement level, showing a progression of scores from weak
Rational Iterations at -0.44 and Rational Ability at 0.60 to strong correlations of Intuitive scores being
Intuitive Iterations at 0.79 and Intuitive Ability at the very high 0.88.
It must be stressed that these results are based on a small sample group of ICT professionals. The small
sample size was necessary for the development of an understanding of the digital-engagement
phenomenon. My results are however being incidentally substantiated by new third party research that
involved large sample groups exploring other areas of technology use (De Bolle et al, 2015; Mitzner et al,
2014).
Discussion
The objective of this research was to develop an understanding of what digital-engagement is and why
some individuals were engaging more beneficially than others. My understanding of digital-engagement
came from the rich interview data and led to the development of my Digital Engagement Model. The
model provided a framework for analysing and understanding the process of digital-engagement and for
deriving a less subjective measure of each individual’s engagement.
As briefly discussed above, I had come to the understanding that while digital networked technology
may at times behave or be used as a tool, digital technology was not simply a tool. I therefore had to
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investigate not only the frequency and way in which individuals used technology as a tool but also how
they incorporated it into their lives and most importantly their awareness of the relationship that they had
with the technology. Further investigation led me to conclude that the individuals’ unique perception and
understanding of some subtle diﬀerences when operating within the digital network as an environment
were rooted in first principle concepts as discussed above. A further significant diﬀerence relating to
digital-engagement was Value Exchange because of its role in the development, maintenance and
enhancement of relationships. This is particularly evident in the Fifth Estate where communities that
could not previously have existed are now forging strong and enduring relationships.
The data also showed that the fully engaged who demonstrated beneficial outcomes were not only open
and willing to take feedback but they were also highly adaptable. Feedback was consistently important to
digital-engagement. Feedback requires a capacity for identifying something against which incoming
information can be evaluated and the potential for adaptability as indicated by a capacity for decisionmaking and action. Because of this I incorporated Motivation and Action into my Digital Engagement
Model. A number of other possible sectors were considered but rejected from the model as being either
not strongly indicated in the interviews or impossible to measure such as an inclination to experience
solitude.
When taken together Tool Use, Feedback, Motivation and Action can be considered as a cybernetic
system. This however did not take into account the high level of self-awareness that I had encountered in
fully engaged participants, particularly in relation to Value Exchange. When considering all these
components the process is indeed a second order cybernetic system because the individual has to be
considered not only as a participant within the system but also as an observer and governor of their own
digital-engagement as a system. I therefore had to consider the individual and digital networked
technology as both separate systems (made up of subsystems) and as one single digital-engagement system.
I was looking at nested cybernetic systems that functioned in a second order cybernetic way.
Consideration of insights resulting from this research leads to the underlying issue of causality. Did my
fully engaged participant become fully engaged because of their personality or did the process of being
fully engaged modify their personality? If it is the former, and is predicative, then this research can be used
to identify those likely to succeed in the digital age and targeted methods can be developed to aid or assist
those likely to struggle. If it is the latter, and is causative, then the global uptake of technology may be
leading to fundamental changes in society and those who are key communicators using technology should
be aware of this in order to plan appropriately for themselves and those that they influence.
Conclusion
This paper began with a background discussion, which covered diverse areas of research that resulted in
bringing together the elements necessary to view digital-engagement as a cybernetic system. The paper
then discussed the development of the Digital Engagement Model and how it behaves as a second order
cybernetic system. Correlation results revealed that certain personality traits and decision-making styles
were closely related to successful digital-engagement. Whether these results are predictive or causative is as
yet unproven. These results are however significant considering the global growth of the digital network
phenomenon and the widespread uptake.
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