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Abstract: The paper compares third generation activity theory (3GAT) and fourth-generation activity theory (4GAT) in
extended organisations with multiple relationships that can be characterised as complex. The complexities are associated with
the modern work environment with its complicated business processes and potentials for information sharing failures. 3GAT is
a proven way of looking at multiple relationships in general but not sufficient in explaining the types of complexities
associated with such complex and extended organisational settings possessing potential for lack of congruence of both physical
and non-physical tools with which stakeholders engaged. Therefore, fourth generation activity theory was adopted in this study
as a positive means of dealing with changes that support the new ways of working found in modern working environments
which are increasingly concerned with shared objects. The types of complexities and extension in the setting drives
contradictions which points to actual, or potential are as of failure, and in responding to these complexities (caused due to the
lack of congruence in the different activity systems) knots form in a different way from the majority of other settings which
have been researched. Understanding why the knots behaves in that way can be illuminated using 3GAT but does not
necessarily resolve all the issues and nuances of the setting. Hence, 4GAT is seen as 1) a way of understanding the setting or
problem issues. 2) understanding the needs and abilities of collaborating partners in understanding complexities and how to
manage them and 3) understanding different elements that enhanced the achievement of relationship goals.

Keywords: Complex and Extended Settings, Complexities, Extension, Activity Theory, Organisational Goals

the form of division of labour [5] and especially the use of
knots in solving extension problems. However, what this
study needs to understand is what factors are responsible
(which act as a vehicle and not a primary outcome) for how
these knots form and why these knots are different from other
knots in academic literature.

Extension in this paper is seen as the extent to which an
organisation has to collaborate across a set of other
institutions to meet the aims it has to achieve which,
according to [18], is complex. Such extension requires the
organisation to manage and accommodate different
relationships with a range of stakeholders and to maintain
flexibility in these relationships which recognises and
attempts to reconcile areas where there may be a lack of
congruence between aims, systems and processes. Some of
the relationships observed in this setting are based on, and
governed by, well-articulated and formal contractual

1. Introduction

The 21st-century workplace which is technological and
multicultural has witnessed a dramatic change over the past
15 years [22]. We see, for example, the practice of non-
employer firms which are famous for contracting
responsibilities and using ad hoc collaborations [36]. These
firms are extended as they rely on others to fulfil their
responsibilities to their stakeholders. The argument that
works changes, which have been rapid, are often, even
usually, accomplished by the use of work team rather by a
single worker [22] explains and supports the concept of
extended organisations. This study used an examination
organisation as case study and the data collected identified
the use of teams as a way of working in complex and
extended settings where different specialisms are needed in
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arrangements while others are on evolved and simple
methods (arrangements) which, while accepted and
accommodated, are subject to far lower levels of formality
and governance.

Any extension is considered potentially complex as it
brings with its uncertainties and the potential for failures of
information sharing. This paper, therefore, looked at an
extended setting and the potential deficiencies caused due to
contradictions and the lack of congruence in the different
activity systems that provides specialised services for the
central organisation. The deficiencies exposed in this study
are multi-layered and multi-sourced and have enshrined
within them the potential for information sharing failures.

The debate on the nature of extended organizational
arrangements has been discussed in the organisational
research area under different forms of working, and by
different scholars, including, among many others, [32];
Provan & Lemaire [30, 34, 18]. However, the argument
remains that there are still no definitive conclusions on issues
regarding organisational extension and the impact on
operations [31], p. 479; [30], p. 368). Indeed, many other
factors come in to play in making extended relationships also
complex which needs understanding and exploration to avoid
reducing organisations’ effectiveness, productivity, or
efficiency [30]. Thus, the issue of extension and its
complexities need to be understood in a clearer way that will
help modern day organisations achieve their goals. This
paper aims to advance this understanding through the use of
activity theory to examine a specific case.

Activity theory in this study serves both as a framework
and a tool for the understanding of these complexities
caused by extension which, in turn, have potentials to cause
information-sharing failures. In trying to understand these
complexities, the paper compares 3GAT which has so far
been used in this study as it makes provision for such
collaboration within different activity systems by helping us
to understand 1) issues of change [22] 2) issues of
expansive learning at work [15]. On the other hand, the
debate on the use of 4GAT is ongoing and suggests that it is
a positive tool for dealing with the modern workplace and
its modifications that support the new ways of working
found in modern working environment concerned with
shared objects [36]. 4GAT has been applied in research to
help in understanding, and as a means of improvement of,
extended relationships [20]. The finding of our data which
is about knots in complex and extended organisations
suggest that knots form in extended organisations, however,
the understanding of how these knots form and why these
knots are different from other knots in academic literature is
the area that may require comparing the illuminatory power
3GAT and 4GAT. This contrast will help in exploring the
extent to which 4GAT has something to offer in increasing
our understanding of the setting by 1) looking at barriers
affecting multiple relationships, 2) understanding of needs
and ability to meet these needs and 3) understanding the
elements that aid and enhance the achievement of
relationships goals.

Third generation activity theory has guided the process of
this research from beginning to analysis stage as it took into
consideration multiple activity systems as in the case of 21°-
century work environment and as a part of a setup of
different activity systems that, in its totality, creates the need
to interact with each other. However, it is not sufficient in
explaining the various complexities that arise based on
extension such as seen in teams or in modern day division of
labour based on shared object [32]. Nevertheless, the process
has helped in exposing extended relationships as a
collaboration process which is deemed necessary for
organisations to deliver the business’ aims and mandate [33,
30, 36, 18]. These relationships serve as a way of providing
the expertise the main organisation lacks and which is
necessary to meet their goals. Achieving these goals requires
knowledge management and information exchange as a way
of communication and dealing with different work process
[16]. This form of collaboration is both the driver of, and
driven by, extension which is complex as different
operational methods come into play and different tools are
needed to communicate with collaborating partners in
achieving congruity around shared objects.

The rest of the paper is structured as follows. Section two
explores activity theory and potential limitations in relation
to extended organisations, section three highlights the role of
contradiction and congruency in extended relationships,
section four recounts the research method and findings,
section five compares third and fourth generation activity
theories in understanding complexities and section six
provides concluding remarks.

2. Activity Theory and Potential
Limitations in Relation to Extended
Organisations

Activity theory (AT) pioneered by a group of Soviet
psychologists headed by Lev Vygotsky (1896-1934) and the
approach was chosen for this this study as the theory
considered human action and its interaction with the object of
activity. It uses the object-oriented activities as a prime unit
of analysis as the theory accommodates other activities as
well which are undertaken by external partners in extended
relationships. It also takes into consideration work/activity
systems performed by more than one actor within the
environment where culture and other complexities are
considered in the activity [15]. The theory is synonymous
with identifying areas of tensions and contradiction which
can be linked to failure and driving change in activity
systems.

The general concept of AT in the past has not been
extensively applied to the study of human performance at
work but rather, it has more often been used in circumstances
where social and organisational problem understanding is
needed, such as “developmental work research” and work
activity dynamics [6]. The characteristics of activities in the
theory according to [39] it’s mediating; pragmatic; situated;
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provisional and contested abilities, however, when many
activities are undertaken at the same time, there are
tendencies that some difference will emerge, which may
eventually cause tensions and contradictions among activities
and the constituent activities are not fixed but change with
the conditions [29].

Khayyat (2016) described AT as an approach that is still
evolving and developing and states that three generations of
the theory have so far been put to use and their limitations
also identified. He described the first-generation activity
theory (1GAT) as being individualistic as it only considered
one subject and the tool use to achieve and object. Part of the
limitation of 1GAT is that it did not consider the social
aspects of relationships and other factors needed to for
extended relationships [28, 20].

Second-generation activity theory (2GAT), developed with
the expansion of a larger activity triangle to include the rules,
community and division of labour as components, was
proposed by Engestrom who defined a system of activity as a
collaborative process which serves as the generator for a
constantly emerging context [14]. This took care of the
limitation identified in 1GAT and one of the core features of
2GAT is regarded as its unit of analysis which is based in
purposeful human action and shows how the components in
the activity system evolve in coordinating the other
components driven by systems, aimed at resolving
contradictions. 2GAT also gives a conceptual idea of the
distribution of human action, and it considers other people
who have relationships with the system, i.e. the community
and different division of labour. However, according to [20]
like 1GAT, 2GAT is limited by its ability to have more
activity sharing one object (shared object) and for that it does
not really consider multiple relationships in depth especially
the type found in complex and extended settings.

The third-generation activity theory (3GAT) is presently
the current stage of application developed and used in most
research as it ratifies and take into consideration the multiple
activities are part of a setup of different activity systems that
are based on the idea of a shared object [32], thus helping in
the understanding of how extended organisations relate to
others and the shared object - which also depicts multiple
relationships. Some difficulties are still experienced in the
understanding of how the setting works as consideration has
not been given to the environmental surroundings and its
barriers, the needs and abilities of collaborators. It also did
not give room for improvement by way of allowing other
elements to be introduced to aid or enhance the achievement
of organisational goals.

3. The Role of Contradiction and
Congruency in Extended Relationship

Contradiction is defined by [2] as “anything within an
activity system that opposes the overall motive of the
system”. Thus, in this study contradiction is used as an
indicator of failure / instability in the system, with potential

to drive change in either of the two directions as observed in
the case study situation, 1) specialised expertise as knots
form to handle the problem and disband or 2) plans are put in
place using different teams and groups to manage such
problems. The process of transforming the shared object to
the desired outcome is affected by any form of contradiction
or misfit which is why direction 1 or 2 were put in place as
reactions to the failure / instability. In the two scenarios the
different activity systems combined and input their services
into the shared object. The processes guide the shared object
and activity system processes to deliver the desired outcome.
An example is having a range of activity systems that input
into the examination process to produce a (shared object of)
the credible certificate. This different system has different
specialisation needed for the examination to be successful
and different motives too, some provide expertise as markers,
some as supervising team while other serve as custodians to
the examination questions or some invigilators. While the
different motives come into play for a shared object which is
the credible certificate, it becomes difficult to comprehend
the complex nature of such extended relationships as
different types of contradictions are found within the
component of activities (using different tools in
communication with the overall activity system) or between
constituents’ activities (tools and community using them).
While the need for achieving credibility of the certificate
becomes imperative to all its stakeholders, the system
requires stability by way of congruency in the different
activity systems and a greater understanding of stakeholders.
This is achievable by way of information sharing amongst
the collaborating partners for better understanding of
partner’s capabilities [24] and for coping with environmental
uncertainties [40]. Therefore, information sharing is a
primary strategy for achieving organisational success and a
process for increasing efficiencies and performance [42].

4. Research Method and Findings

An interpretive research paradigm was the guiding focus
that informed the study, it considered individual’s perception
of what reality is, which varies between people and is
socially constructed from one person to another [37].
Accordingly, AT provides an appropriate lens for
understanding the phenomena driven by extension and thus
having engendered in it, complex. The study used semi-
structured interviews, observations and document analysis in
collecting empirical data from four different groups:

1) employees of an examination organisation which

comprise management and middle level staff of the

organisation,
2) stakeholders  consisting of other examination
organisations, ministry  staff  supervising the
organisation,

3) teachers who form part of the examination team, school
proprietors and custodians of examination materials,

4) certificate end wusers (Universities, certified skilled
workers, and employers of labour.
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A total of 46 interviews and eight different scenarios of
observations were carried out totalling 42 hours of
observation with an average of between 4 to 6 hours a day
over a 23-day period.

To make sense of the qualitative empirical data collected
Nvivo was used to undertake four basic processes of
integrating the data; organising it; exploring it by means of
querying the data and, finally, interpreting it. During the
process of exploring and interpretation a holistic view of the
settings was exposed, including the processes, and some
initial insights to problems that affect sharing were identified
- which include among others the level of awareness of the
need for exchange of information, the lack of congruity of
tools, and lack of ability to meet the needs of the
relationships. The problems identified affect the shared
object of examination and the transformation of the outcome
to credible certificate. This affects the prime purpose of the
examination organisation as their goal achievement is
threatened if their output (the certificate) loses credibility.
Consequently, the system has devised a way of responding to
such extended relationships and consequent failures /
tensions / contradictions by way of knots formation.
However, the knots observed are slower than reported in
other settings, and membership of them is ‘crafted’ as
opposed to spontaneous / rapid. There is also a tendency for a
specialised member making up membership of one knot to,
either sequentially or simultaneously, have membership of
another similar knot.

Although there is no settled definition of knot -working
according to [21] knot-working is a new means of working
characterised by a group of workers. It is also a way of
solving problems of expertise and recruiting specialised
members [13]. Despite the different ways the phenomenon
is perceived, the practice is seen in various disciplines
today as it serves as a means of improving collaboration
[5]. Knot-working is characterised as a “short-lived” way
of problem solving but efficient in accomplishing task [9],
p. 25) this same concept is still open to different
application and empirical testing in different areas of
research.

Bleakley, A., (2013) described the shift as seeing knots as
a way of problem solving to a way of managing complexity
at work [9]. Similarly, [21] describes knot-working as a new
way of working characterised by a group as a vital part of
quality working in knots. The new way of working and the
new shift is perceived as proactive development where
organisations don’t sit and wait for problems to happen but
find ways of understanding them and managing tensions /
issues through collaborative working [19].

The focus now is the understanding of the knots that form
in the case study organisation which we observe to be
different from the rapid and immediate formation reported in
much literature to date [13]. Despite differences, they remain
recognisable as knots as they are used as plan for
professional interaction and a transformer of professional
identity and provide solutions to emerging problems [21] and
do so in complex and extended settings.

In line with identifying the areas of misfits and
contradictions which we described as affecting the
transformation of the outcome, activity theory and
especially the third-generation activity has provided that
lens through which this understanding can be achieved.
Therefore, fourth generation activity theory will be
compared with the third as according to [36] 4GAT is a
positive tool for dealing with modern day workplaces that
are transient (temporary like that of knots) and of a poly-
contextual nature, and 4GAT allows the consideration of
different circumstance which in the case of this study is in
part at least driven by the extended relationships in the
setting.

5. Third Generation Against Fourth
Generation Activity Theory for
Understanding Complexities

Third generation activity theory model as shown in
figure 1 was used in the study as it gave a conceptual idea
and understanding of dialogue in a network of multiple
events [15]. This touches on the new form of working
under extended relationships, like the use of technology
and modern division of labour, however, the approach is
not explicit in explaining the ways of achieving
effectiveness required to transform the process to the
expected outcome.

Thus, fourth generation activity theory model in figure 2
is flexible in nature and allows the introduction of different
elements for better understanding and thus for planning
how organisations can manage their relationships in order
to allow space for improvement [20, 4]. This applies to the
different arrangements and types of working found in
modern day environments that are complex and include, for
example, team-working, call centres, use of groups, virtual
working and e-business. Other are scattered working [35, 5]
contingent labour [10]; distance working using
technological applications, telework and peer production
work [8]. All these operations involve the use of shared
objects founded in extended relationships as described in
the introductory section and the 3GAT model, while
providing insights, does not fully show a realistic picture of
potential/actual difficulties the collaboration is likely to
face. The process of achieving the objectives of the
collaboration was stressed earlier by the need to achieve
congruity, and one of the ways seen in the case study
organisation solving problems of incongruity is the
formation of knots. The system is such that these things
happen logically to solve any difficulty being experienced
and fourth generation model shown in figure 2
acknowledge the difficulties in achieving such objectives -
common in extended relationships. ([20] p. 7) defines
barriers as “material obstruction of any kind erected or
preventing access to a place” the obstruction are the
complexities caused because of extension that is likely to
hinder organisations in relationship to achieve their goals.
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Activity system of showing an extended network organization

Tools of information
sharing
Using
telephone/intercom
for information
shating

Subjects Obijects Outcome
Motivation === Entire staff of the ™" \ — E_xaIEation credible
organization \ certificate
)
Rules Division of labour
Organisational rules Communities Various department
and norms in the Stakeholders contributing df)lng
System and time use Different work to the different vyorl_< for
Organization. i.e. students, the Organization.
i.e. Pre, during and
Teachers, examiners etc. post exams
Source: Paul Bata, 2022
Figure 1. Third-generation activity theory.
Tools: can be both
physical and non-physical
Transformation
Shared Object Outcome
ivati Examination Credible
Motivation leading to certificate

Subjects and communities

Rules and norms

Division of labour
and environmental

/

Information sharing

Level of awareness ———p
Effectiveness

Performance

Source: Bata, P. P. (2020)

Figure 2. Model of fourth-generation activity theory.

The fourth-generation activity theory as shown in the
model is transient in nature which explains and support the
ideas of knots in problem solving as knots in themselves are
transient as they change with particular problems [36].
However, the transient nature also helps us to understand the

need for a member of a specific knots to also make up
membership of another similar knots when the need arises.
An extended organisation has a multi-perspective view which
depends on experience and expertise. [36] described modern
day organisations as “multi-perspective in nature and poly-
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contextual” and this form of organisations takes into account
specialised form of working examples such as the manner of
use of teams and knots found in the case study organisation.

The environment and its surrounding is another area where
3GAT, although valuable, can be seen as not giving adequate
consideration as such issues are only identified through
tensions and contradictions in the activity system whereas
4GAT allows for adequate planning with respect to the kind
of division of labour the relationship aim to achieve. This is
achievable by way of information sharing as knowledge
about a partner is vital to the relationship. According to [12]
the statement by Francis Bacon in 1597 that “Knowledge is
Power” was denoting the power human have over nature to
better the human condition. This is what we find today in a
modern work environment where planning helps
organisations to identify their areas of lack and collaborate
with others to make up for this lack. Similarly, non-employer
firms involved in subcontracting need information to plan for
better understanding of the relationship [36]. According to
[10] knowledge-based planning is a driver to redefining how
new organisations learn and work. This kind of knowledge
necessitates collaboration which is on the increase in today’s
working environment mostly found in extended teams.

4GAT model in figure 2 makes provision for information
sharing, level of awareness and elements that are introduced
in this study to help us understand the needs and ability to
achieve goals. Information awareness was introduced as the
importance of information was stressed by all the different
groups surveyed. According to them awareness and
information are enablers to understanding needs and the
Cambridge English dictionary defines enablers as people that
create the possibility for a particular thing to happen. An
example given in the dictionary is information technology
(IT) which is a possibility but not a complete solution. In this
study, we use 4GAT to identify the potential ways of
achieving goals, though it may not be an entire solution. IT
under communication tools is seen as a possibility needed to
create the ability specially to share information and for the
achievement of organisational aim. An example is where the
shared object needs to be communicated by way of
information sharing using IT tools to other collaborating
partners. The same information shared can be utilised for
achieving organisations goals through.

1) Planning/comparing/decision making [27].

2) Used for knowledge accusation [17].

3)Used as a way of gaining mutual benefit for

collaborating partners [4].

4) Utilised for the understanding of other stakeholder’s

perspectives [40] and

5) Used for understanding each other’s capability [24].

In this study 4GAT uses information as an enabler to
achieve the goal of an organisation. This is done by way of
analysing the needs to communicate with others and share
information in the overall interest of the examination. [36]
described communication in new work settings by way of
information sharing which is achieved in different ways
using various forms.

The other element used in this study in connection with
4GAT is effectiveness and performance. [20] in his study
used effectiveness in explaining the need for the entire
activity system to be efficient towards achieving the
objectives, in this study effectiveness is key to the
transformation of the outcome as each of the collaborating
partners needs to achieve effectiveness which is then inputted
into the shared object. The specialisation involved in this
setting demands each component to be effective in order to
deliver the services on time and as expected. This aspect of
effectiveness for specialised collaborators explains why the
knots in the case study form in a different manner to the
others found in the literature. Two basic aspect are involved
here, expertise of that specialised group and the absolute
requirement that delivery must be effective. The knots form
in a manner that membership is crafted due to the needed
(scarce) specialisation which has to be sought as it is unlikely
to be readily available to hand, and it must be the right
expertise with knowledge of the problem. This reduces the
speed of the knot formation process as compared to some of
the other settings in which knot-working has been discussed
[5].

The performance in the case study organisation related to
organisational sustainability and such is needed in making
the transformed outcome acceptable by all. [25] suggest that
organisations need to be innovative to improve their
performance. This type of innovativeness is what drives
multiple relationships and performance is a key aspect of
such a relationship. In crafting knots, high performance
expertise with good knowledge and understanding need to be
sought and recruited and that aspect make for a different
experience from other knots where an expert forms part of a
knot. Here not only is expertise needed, but good knowledge
and performance is required to deliver an outcome. A
scenario given shows crafted knots as way of responding to
deficiencies in complex and extended organisations [5] - the
example centred around a situations where knots formed to
negotiate with a university that was, suddenly, not accepting
the transformed shared object (credible certificate) Such
knots cannot be formed from those ‘on-the-scene’ but need to
be crafted based on expertise and good knowledge (domain,
organisational and political) and this explains why it takes
longer to craft such knots.

4GAT in this study allows the understanding of how
organisation in extended settings create the awareness by
way of information sharing between collaborating partners to
enable them identify problems and make plans to managing
the barriers or problems.

6. Conclusion

This paper compares 3GAT and 4GAT in understanding
why knots found in the case study organisation are, in some
respects, different from the knots in other academic literature
while still remaining, recognisably, knots. In analysing the
new ways of working found in a complex and extended
setting. 4GAT provides a good lens to understand this
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phenomenon. It was adopted as it complements third-
generation activity theory (3GAT) and the two lenses were
used alongside each other. The contrast was useful to aid the
understanding of its application and in this case 4GAT helped
in explaining the phenomena - allowing provision for adding
new elements in explaining action and drivers for such
action. It is a tool for improvement and creating awareness
by way of appropriate information sharing. 3GAT on the
other hand is a complementary tool that gives a clear road
map to settings and relationships, but the approach is not
explicit in explaining different ways of achieving the
effectiveness required to transform the process of shared
object into the expected outcome. The provision and
allowance for the introduction of different elements in 4GAT
has assisted in explaining a way to better understand of the
setting or problem issues in modern and complex / extended
work-settings by identifying the needs through information
sharing, understanding the complexities and how to manage
them and providing direction to different elements that
enhanced the achievement of relationship goals. Reasons for
the qualitative differences seen in the formation of knots in
the case study are attributed to;

1) Due to the transient nature of the extended relationships
knots, which are short lived, are a feasible tool for
problem solving and since it is short lived, the tendency
of members maintaining membership of multiple knots
(either simultaneously, or more probably sequentially)
is increased as a possibility as expertise is emphasised
over availability.

2) Effectiveness is identified as a key factor to the
transformation of the outcome of the relationship,
therefore, collaborating partners need to achieve that
effectiveness which is inputted into the shared object.
The demand each component to be efficient in order to
deliver the services on time and as expected.
Consequently, knots form in a manner that membership
is crafted due to the needed specialisations which have
to be sought where such is not readily available, and
which must be the right expertise with appropriate
knowledge (domain, organisational and political) of the
problem. This circumstance explains the slow nature of
the knot formed in the case study.

3) Innovation and performance an important aspect of that
relationship in extended relationship.

The flexibility in 4GAT allows a better understanding of
setting and different circumstance as when compared to the
setting 3GAT present. Therefore, this study is proposed to
help with the ongoing debate on how 4GAT is used in
understanding setting and apply different elements to aid the
situation and circumstance.

7. Recommendation for Future Work

The importance of 4GAT has been highlighted in
understanding complexities in extended organisations
especially in the modern way of working brough about by
COVID-19 pandemic where working is characterizes by

teams and knots formation using different information
technology and its accessories in achieving organizational
objectives. This paper therefore recommended as a follow-up
study area or a new research domain the understanding of
these different knots which are characterized according to
this paper by different behaviors in terms of formation and
membership. These stated domains needing further work
looking at the organisational and political aspects of different
knots formation which remains open to new areas of
research.
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