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Preface
The seeds for this book were sown several years ago when I attended an interesting talk by Dianne Tyers on complex systems and the application of them for social sciences and in particular for culture, at an International Association of Languages and Intercultural Communication (IALIC) conference held at Peking University in Beijing. This talk helped me to start to bring some kind of sense to this vast, fascinating, shifting and timeless phenomenon of human interaction. From my experience, first and foremost as a linguist, then as a translator, an interpreter, a teacher and a traveller, I know that interaction is complicated and can be messy. Trying to contain or restrain it in order to better understand it or teach about it is a difficult task. When I heard about complex systems, despite my pronounced phobia or all things mathematical, I felt that this could be a way to understand the messiness of interaction and help others understand it too. It seems to me that by demonstrating the supercomplexity of interaction, we can appreciate the enormity of what we navigate each and every day and wonder at how we manage to do it at all.
What is more, despite there being a considerable body of work on intercultural communication that does not encourage essentialism, over time I had started to be concerned that some of the models I was covering in my teaching on intercultural communication could be causing more harm than good by reinforcing essentialist attitudes. Regardless of how much I encouraged students to take a critical approach to these models, and they seemed to be doing so in classroom discussions, when I marked their papers I often found them turning to essentialist terms when they were writing about interaction. This is what led me to decide to reconsider what and how I taught to see whether the outcome would be any different.

I chose to adopt a complexity-informed approach because it seems to me to be very important that students grasp the intricacy of what they are navigating when they interact and this is a clear way to show them that, albeit not without meeting certain requirements as discussed in the following chapters and in particular Chapter
7
. The first attempt was encouraging but I consider it to be only a start and hope to go further in drawing on the supercomplexity of interaction in my teaching and in conducting future research on this subject.

This work is my own and I take full responsibility for it. I do not claim to have all the answers to the ideal way to approach interaction and I am quite sure that I have overlooked some points. Nevertheless, I would like to share my ideas and open them up to constructive discussion.
This monograph is intended for all those interested in interaction and involved in learning or teaching about it. I hope it will be useful and perhaps offer a new perspective for further reflection.
I am grateful to colleagues at the University of Central Lancashire for their encouragement, in particular Kath Houston, who coached me through the early stages with patience and sensitivity.
Many thanks go to the editing team at Palgrave Macmillan, in particular Cathy Scott and Alice Green, for their valuable advice and support. I also sincerely appreciate the very useful and comprehensive feedback from the anonymous reviewers which greatly helped in shaping this book.
I would like to thank friends, particularly Noel, who had first drafts foisted on them to read and who provided helpful and much-appreciated comments.
Finally, my overriding inspiration for teaching about interaction is the hope that future generations will be more insightful about it. No better example of my hope for the future is my son, Louis.

Victoria Orange
Preston, UK
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Abstract
This book adopts a pluridisciplinary approach, drawing on fields such as linguistics, cognitive science, psychology, sociology and philosophy, in order to explore interaction with the help of complex systems theory. It is divided into seven chapters: The first two chapters focus on explaining complex systems theory and applying it to the interaction supercomplex adaptive system. Interaction is defined and the current approaches to studying it are discussed. Then a new idea, called the 4Es of interaction, is introduced. The 4Es offer a different way of thinking about interaction, which is in no way intended to limit interaction to an essentialist model, on the contrary, the 4Es are to be used in the most dynamic way to better grasp the supercomplexity of interaction.
Keywords
Complex systems theoryComplex adaptive systemSupercomplex adaptive systemInteractionThe 4Es
This book, which is better described as a monograph, but I shall use the term book for simplicity’s sake, adopts a pluridisciplinary approach drawing on fields such as linguistics, cognitive science, psychology, sociology and philosophy as well as mathematics and natural science in order to explore interaction with the help of complex systems theory.
It is divided into seven chapters: the first two chapters focus on explaining complex systems theory and applying it to the interaction supercomplex adaptive system. The theory is described and I show how it can be used not only in the traditional areas of mathematics, science and computing, but also in social sciences. Interaction will be defined and the current approaches to studying it will be discussed. Then a new idea, called the 4Es of interaction, will be introduced. The 4Es are Expression, Encounter, Education and Emotion. This concept offers a different way of thinking about interaction, which is in no way intended to limit interaction to an essentialist model, on the contrary, the 4Es are to be used in the most dynamic way to better grasp the supercomplexity of interaction.
The four subsequent chapters are each devoted to one of the 4Es: Expression, Encounter, Education and Emotion. Each one is described in a similar way focussing on their popular components, how they can be seen as a complex adaptive system and how they fit into the overall supercomplex adaptive system. My intention is to guide readers from the overarching interaction supercomplex adaptive system, to the four proposed complex adaptive systems, the 4Es, and then through some popular components with a discussion at each stage about how each of these layers includes characteristics of complex adaptive systems. At the end of each of these four chapters a clear example of how the system works in practice is given.
The final chapter is devoted to suggesting possibilities for teaching about supercomplexity in interaction. It takes a look at how complex systems theory is already being taught and mentions the challenges involved in this. In particular it requires learners to change their way of perceiving concepts, which can be quite difficult. Moreover, in order to have an impact on learners’ behaviour in interaction, teaching must have an impact on the affective level. For this to happen it is necessary to engage with learners’ emotions and in order to do this I propose the concept of heartfulness and adopting a heartful teaching approach. This is exemplified by a case study of my own attempts to put these concepts into practice. The initial results are encouraging but certainly require further testing and refinement on a larger and more in-depth scale, which is my intention.
It has been a complicated task for me to take my vision of interaction, which I can see very clearly and lucidly, and put it into words so that others can understand it in the same clear and lucid way. I admit that I have struggled with this and hope that readers will be indulgent enough to persevere at any times when I may have fallen short in this attempt.
Interaction can take place between animate beings and inanimate objects, such as computers, in various combinations, for instance human and animal, animal and animal, human and computer, computer and computer. For the purposes of this book, I shall focus on interaction involving at least one human interactant.
I have deliberately not gone too deep into certain discussions, for example when writing about reality in Chapter 2, the aim being to concentrate on the overarching view of interaction as a supercomplex adaptive system. Indeed, although each and every popular component and sub-component is an area of research in its own right, the intention here has been to avoid looking too closely at all the parts of the jigsaw in order to see the bigger picture. Nevertheless, the popular components have been discussed to a certain extent in order to help readers understand the sub-systems and for me to be able to explain and justify my reasons for including these components in them.
Readers, particularly those who are learning and teaching about interaction as a part of language and culture, may be surprised that many other components besides these two are included in the interaction supercomplex adaptive system. As you read about the 4Es of interaction, I hope you will come to appreciate the immensity of the system we are dealing with when we interact and that it goes beyond language and culture. Language and culture are often blamed as the reasons for misunderstandings between individuals and this has formed the basis for considerable research. Yet, again in my opinion and in my vision as presented in this book, language and culture are only parts, albeit important ones, as they all are, of the system and only parts of the reasons for misunderstandings or ineffective interaction. Discovering the 4Es should allow learners to reflect on language and culture as components of their interaction along with the many other ones forming the interaction supercomplex adaptive system. It will also allow them to consider which components are being most called on at given times and in given spaces. This is the way to effective interaction learning as put forward here.
It may also be surprising that I suggest not using some very well-known and traditional models for thinking about interaction. This suggestion is made with the utmost respect for the work of those who designed these models and should not be seen as a criticism of them per se, but rather as an attempt to offer an alternative approach that bypasses some of the pitfalls that the misuse of these models can lead to. This point is discussed in more detail in Chapter 8. As shall be seen, the alternative I suggest is by no means perfect, in that it requires time and a shift in perception to help learners truly grasp complex systems theory and its applications. Time is not something that in today’s classrooms is generally in abundant supply, which is perhaps why more digestible solutions to teaching about interaction have often been preferred. Rightly or wrongly, I have not taken classroom time concerns into consideration for developing my view of interaction and how it should be taught. Hopefully, educators and learners will see the benefits of investing the time needed in order to enjoy effective interaction.
The book is best read from beginning to end as each chapter builds on the previous one or ones. However, for those who prefer to skip to certain sections, each chapter has a similar structure and reiterates key points or directs readers to the relevant information contained in another chapter or section.
I hope my writing style will not offend any readers who may find it too familiar, I have found that my writing voice tends towards the collegial in an attempt, I think, to explain things as simply as possible and in an engaging way.
Finally, you are reading my attempt to interact with you about interaction; I appreciate your interest and hope it will provide food for thought.
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Abstract
This chapter starts by looking at complex systems theory and, more importantly, complex adaptive systems theory; these systems are defined, their features are outlined and the items that make up the systems are described. Important phenomena such as boundaries and balance are addressed. It is also shown how complex systems theory fits in with other systems theories. An important point in this chapter is the introduction of supercomplex systems and, more precisely, supercomplex adaptive systems and the characteristics of them. It is important to understand these systems and how they work as they are developed in detail in the subsequent chapters. This chapter ends with a section outlining how the term supercomplexity has been used in other work and how it is used in this book.
Keywords
Complex systems theoryComplex adaptive systems theoryBoundariesBalanceSupercomplex systemsSupercomplex adaptive systemsSupercomplexity

Imagine a plant and how it grows from a seed. The seed sprouts and grows. The cells split again and again to form the leaves, stalk, possibly flowers and roots each with their own interconnected role to play in the life of the plant. The plant needs water and nutrients, air and soil, light and temperature, space and time. All of these internal and external factors contribute to the healthy growth, or not, of the plant. A plant can be considered to be a complex system.
In this chapter we will start by taking a look at complex systems theory and, more importantly, complex adaptive systems theory; these systems will be defined, their features will be outlined and the items that make up the systems will be described. Important phenomena such as boundaries and balance will be addressed. We will also see how complex systems theory fits in with other systems theories.
One of the most important points in this chapter is the introduction of supercomplex systems and, more precisely, supercomplex adaptive systems and the characteristics of them. It is important to understand these systems and how they work because the aim of this book is to demonstrate that interaction can be considered to be a supercomplex adaptive system. The different parts of this interaction supercomplex adaptive system will be discussed in the following chapters. This chapter ends with a section outlining how the term supercomplexity has been used in other work and how it is used in this book.
What Are Complex Systems?
Before coming to the special case of complex adaptive systems, let us explore what a complex system is. There is no single definition of what a complex system is which means that there are many perspectives on the subject (Colchester 2016). A complex system is a special class of system. Some other, related systems will be outlined later in this chapter in order to show how complex systems fit into other systems theories.
So, what is a system? As opposed to a set, which is merely a group of unordered components, a system is a group of components and relations between them. ‘A basic principle of a system is that it is something more than a collection of its parts’ (Meadows 2008, cited in Arnold and Wade 2015). With a set there is no order; the group can only be described by describing the properties of the individual components. The set is merely a sum of its individual components. This is not the same case with a system. In a system the components can function together as a whole due to the relation between them and the fact that they are ordered in a specific way. Thus a system is a group of components interacting with one another and forming a whole, leading to the creation of a new level of organisation.
The multiplicity of the number of components is an important factor in what makes a system a complex one. ‘a “complex system” is any system consisting of a large number of heterogeneous entities that, interacting with each other and with their environment, generate multiple layers of collective structure exhibiting hierarchical selforganization without centralized control’ (Baicchi 2015). Nevertheless, it is not only the vast number of components that makes a system complex, but in particular the heterogeneous and independent nature of these components which mean that their behaviour cannot be predicted.
The components in a complex system are distributed without centralised control. This means that there is not one main component steering or guiding the others, or from which the other components stem. Based on the feedback from the feedback loops that exist in such systems, they self-organise in the different parts of the system in order to create balance and this gives rise to new levels of organisation over time and space. This phenomenon is called emergence.
With this emergence, a whole new level to the system is developed which interacts then with other parts of the system leading to new patterns of organisation, which in turn results again in the emergence of another level of organisation. Emergence can be seen in many areas. ‘Nature cannot be explained through the limits of the Cartesian machine metaphor; its complexity, in fact, gives rise to unpredictable patterns of emergence’ (Arnold and Wade 2015). This emergent process keeps repeating itself. The components are nested inside sub-systems which in turn form part of larger systems. All complex systems have this multidimensional property. ‘They are composed of many elements on many different scales, with all of these levels affecting each other’ (Colchester 2016). The features of complex systems are described in further detail in the next section.
Features of Complex Systems
As complex systems are comprised of many components on many different scales, a system cannot be reduced to one level. This, and the fact that they are constantly changing, is what makes them difficult to model.
Studying a complex system means looking at the collective behaviour of the system as opposed to adopting a reductionist approach which aims to explain the parts comprising the system individually and the individual relationships between those parts. Considered to be one of the most influential thinkers in Western history, Descartes (Cottingham et al. 1985) developed the notion of reductionism in the 1600s as an approach for understanding systems by reducing them to their simpler basic parts. According to this approach, the best strategy for examining any complex entity would be to attempt to explain its smallest possible component entities, thus aiming to explain macroscopic properties in terms of its microscopic constituents (Hayes 2018).

This reductionist approach has gradually been replaced by ‘systems thinking’. ‘Systems thinking, as it developed in the last century, is a major departure from the longstanding way in which scholars traditionally attempted to understand systems. In particular, systems thinking as it emerged in the 20th century stands in staunch contrast to its predecessor—the scientific reductionist approach that pervaded Western thinking since the time of René Descartes in 17th century Europe’ (Hayes 2018).
It is interesting to take a systems thinking approach when applying complex systems theory to a phenomenon such as interaction because it allows us to envision this in an overarching way, rather than focussing on the individual components as has usually been the case. Dianne Larsen-Freeman, one of the most well-known researchers on complexity theory in applied linguistics points out that ‘adopting a systems perspective on issues of interest in applied linguistics, rather than a piecemeal approach, made a great deal of sense to me. I had grown somewhat discouraged by common research approaches to second language acquisition (SLA) as I understood them. I found them to be reductionist, atomizing the object of concern and then studying one atom at a time, often through single treatment, pre-test-post-test designs. Controlling for other factors and overly deterministic, it sought to identify the causal factor in SLA, e.g., comprehensible input at ani+1 level’ (Larsen-Freeman 2013). Being able to appreciate the system as well as the components of the system can be an enriching way to approach certain phenomena, adding a different level of learning.
Complex systems have certain features, they are:	
Non-Linear: The system is unpredictable, random; it does not progress smoothly from one step to another. The components are highly interdependent which creates the non-linearity of the system. The components are not merely added together as though each one were in isolation; there is a combined effect which is greater than the simple sum of each part because of their interdependent nature. ‘A system is non-linear when the cause of its effects can be easily identified and the effects are always directly proportional to the cause. A non-linear system is an indivisible whole that exhibits emergent properties. In a non-linear system a cause can produce no effect at all, or a tiny cause may produce even large effects’ (Baicchi 2015).

	
Interconnected: High levels of interconnectivity between components are found in complex systems. ‘Many definitions for complex systems involve dense or high levels of interconnectivity between components’ (Colchester 2016). As the level of interconnectivity increases, it is the nature and structure of the connections that define the system as opposed to the properties of its components. How things are connected and what is connected to what become the main questions. How things flow in the system network becomes a key issue in understanding the system. Space in these systems is defined in terms of topology created by connectivity. What is important is the position of a component in the network structure and the degree of connectivity it has. The connections between components can grow exponentially.

	Emergent: The whole system is different from the sum of the characteristics or properties of its components, again it is unpredictable. The self-organisation of the components at the local level gives rise to the emergence of new levels in the system, which in turn leads to further emergence. Through soft assembly and co-adaptation, patterns emerge or self-organize. As the biologist Sandra Mitchell writes: ‘Self-Organization refers to any set of processes in which order emerges from the interaction of the components of system without direction from external factors and without a plan of the order embedded in an individual component’ (Mitchell 2003).


	
Spontaneous: The system can behave in a certain way but we do not know when a certain behaviour will be manifested, or indeed whether it will occur at all. There are a variety of different responses for any given phenomenon. ‘Each system spontaneously generates its own pattern of action, its interpretative order, and is different from the sum of its own parts’ (Pinazo-Calatayud 2006).

	
Adaptable: The system can change, it is flexible, it can learn from experience. There is no top-down, centralised mechanism for coordinating the whole system. Components have a degree of autonomy often due to their ability to adapt to their local environment according to their own set of instructions. Without centralised control the components can synchronise or cooperate locally resulting in the emergence of patterns of organisation from the bottom up. The greater the level of autonomy and adaptability, the more complex the system. ‘With autonomy and adaptation also come the capacity for a variety of different responses for any given phenomenon, meaning complex systems are often heterogeneous with high levels of diversity’ (Colchester 2016).

	
Contain feedback loops: The different components in the system can send information back about what happens when they are stimulated in order to update the system or add to the system’s overall knowledge in order to potentially behave differently or more efficiently and better in the future. All the levels of the system affect one another. These systems may grow or decay at an exponential rate. They can experience periods of rapid change where they ‘flip’ into whole new regimes. A small input into the system can trigger a large change due to the feedback loops. This phenomenon has been called the ‘Butterfly Effect’. ‘Some of the interconnections combine to form cause-effect feedback loops’ (Stave and Hopper 2008, cited in Arnold and Wade 2015).





These six main features of complex systems will be adopted as criteria for supporting and justifying the 4Es put forward in the following chapters which describe interaction as a supercomplex adaptive system consisting of four complex adaptive systems. It will be demonstrated that these features appear in each of the four complex adaptive systems and their popular components and examples will be given to bring clarity to this abstract concept.
What Are the Origins of Complex Systems?
It may be useful to consider other fields related to complex systems in order to understand how thinking about these systems evolved. There are several frameworks that form part of and contribute to the study of complex systems. Complexity theory has a diverse and broad set of models and as yet is still unstructured and undefined. ‘There is no proper formulation to structure and give definition to this framework’ (Colchester 2016).
Before the field of complex systems was established, theories related to dynamic systems were being developed. Dynamic or dynamical systems theory finds its origins in Newtonian mechanics in the field of mathematics and also has a long history of application in biology, physics and psychology (Holmes 2008). It has also been applied in other fields such as chemistry, development (embryology) and economics (Perone and Simmering 2017).
Simply put, dynamic systems refer to ‘systems of elements that change over time’ (Smith and Thelen 2003). We can also find the term dynamical systems referring to a set of mathematical equations describing time-based systems with particular properties (Smith and Thelen 2003). Dynamical systems theory, which is also referred to as non-linear dynamics or chaos theory, concerns the modelling of a mathematical dynamical system which is used to describe a system that has characteristics which make it suitable for analysis using calculus in either a differential or integral form. Some examples of dynamical systems could be the orbit of a planet around the sun or the trajectory of a cannonball. These systems evolve over time ‘Dynamic systems are not static, i.e., their state evolves over time, due to: input signals, external perturbations, or naturally’ (Ducard 2017). Non-Linearity is an important feature of dynamic systems theory. This field also studies far-from equilibrium processes, meaning that these systems are not based on an equilibrium but rather non-linear feedback loops (Rickles et al.

 2007).

Network theory is another major area that has contributed to the development of complex systems theory. Network theory is a formal language and is a practical tool for analysis. ‘Complex systems network theory provides techniques for analysing structure in a system of interacting agents, represented as a network’ (Crowcroft 2019). It has been applied in many areas and, in particular, in computation due to the fundamental role that networks are playing in the world since the development of information technology. The data from this field is enabling networks to be visualised and studied.
These theories are closely related to complex systems theory.
Items in Complex Systems
Complex systems contain certain items (Baianu and Poli 2011):	
Components: These are nodes; points of information. Node is a term from the field of computer science and network theory and is used to describe a data point on a larger network. These nodes contain data. The amount of information contained in a component of a complex system can significantly vary from component to component. The number of links a component can have within the system is limitless although the information in the component determines the possible links it can have. ‘Complex systems: they are constituted by many non-identical elements (nodes) connected by diverse interactions (links)’ (Moreno 2014).

	
Links: These are connections between the components. This term can also be found in network theory. These are very important in determining how the components are related to one another. Without these links the system would merely be a set of items. The links make it possible for the components to be connected and thus become related which allows the system to be dynamic. The links themselves are dynamic in that they can change component connections depending on the evolution of the system.

	A boundary between the system and its environment: It is important to understand that there is a boundary to the system. The environment that the system operates in can have an impact on the system and the internal evolution of the system can have an impact on the environment. ‘An essential feature of boundaries is that they can be crossed. There are more open boundaries and less open ones, but they can all be crossed’ (Baianu and Poli 2011). This point is discussed further in the next section below.





How these items are involved in the interaction supercomplex adaptive system will be explored in the following chapters.
Boundaries of Complex Systems
It is important to devote a section in this chapter to boundaries because it is necessary to underline that boundaries are needed to separate, to a greater or lesser extent, a system from its environment. According to Baianu and Poli (2011), ‘Boundaries are particularly relevant to systems. They serve to distinguish what is internal to the system from what is external to it. By virtue of possessing boundaries, a system is something on the basis of which there is an interior and an exterior’. However, boundaries can also be crossed; they are not always clear-cut or rigid. The more open the boundaries, the more potential for the system to develop and the greater the possible internal variation. What is more, the boundaries may themselves be dynamic and thus be able to be mobile or static, change in location, grow or even be destroyed. Complex systems have no distinct boundaries; they exist only because of the fluxes that feed them, and they disappear in the absence of such fluxes (Osberg et al.

 2008, cited in Kramsch Melanges CRAPEL 2012).
While it is important to recognise that complex systems have boundaries, it has been argued by some researchers that it is better not to give undue emphasis to them (Davis et al.

 2008). It is important to see a boundary as something enabling, rather than confining. As Cilliers points out ‘Boundaries are simultaneously a function of the activity of the system itself, and a product of the strategy of description involved. In other words, we frame the system by describing it in a certain way (for a certain reason), but we are constrained in where the frame can be drawn. The boundary of the system is therefore neither purely a function of our description, nor is it a purely natural thing. We can never be sure that we have “found” or “defined” it clearly, and therefore the closure of the system is not something that can be described objectively. An overemphasis on closure will also lead to an understanding of the system that may underplay the role of the environment. However, we can certainly not do away with the notion of a boundary’ (Cilliers 2001, 2016). Clearly we have to be very careful in how we approach boundaries and how we discern their relationship with the system environment.
There are different ways to think about complex systems’ boundaries; if we adopt an epistemologically oriented analysis then, ‘According to the epistemological reading, a system’s boundaries are in the eye of the observer; it is the observer that literally creates the system by establishing his or her window of attention. On the other hand, if we conduct an ontologically-oriented one, the, this approach claims that the systems under observation are essentially independent from the observer, who eventually discovers, or observes, them’ (Baianu and Poli 2011).
Balance in Complex Systems
As well as boundaries, it is important to consider how a complex system maintains itself. In order for a system to exist it must maintain itself, otherwise it can disintegrate. ‘If a system can reach a critical point, the system will face the possibility of breaking down even without the influence of any external force’ (Lin et al.

 2013). Complex systems self-organise to achieve a certain equilibrium contributing to their maintenance. The inherent interdependence between the components creates some kind of order in the system. This does not necessarily mean that it is stable or static; the level of balance can vary. ‘Order in complex systems is investigated within morphodynamics, a theory of evolution considering such systems as ensembles of selectively adaptable components embedded in a random environment’ (Fivaz 1994). Coordination between the system components is spontaneous and is made to ensure internal stability and guarantee high performance and adaptation to environmental constraints.
Applications of Complex Systems
As well as mathematics, there are other fields where complex systems have been studied and applied. In chemistry complex systems theory has been applied to the structure of molecules, among others. In economics, complex systems theory has been used to understand market systems and this theory is also used in computer science to understand different types of networks such as the internet or social networks (Perone and Simmering 2017).
In the recent past some researchers have started to use complex systems theory to try to understand the nature of phenomena in the social sciences. Dianne Tyers used the field of dynamical systems in her work ‘Using Dynamic Systems Theory as a Conceptual Framework to Understand the Interaction of Culture and Language in Language Education’ (Tyers 2015) and Dr. Anne Fausto-Sterling (2016) has used dynamic systems theory in her work on the emergence of gender differences in behaviour in early childhood.

What Are Complex Adaptive Systems?
Complex Adaptive Systems (CAS) are special cases of complex systems. Research on this type of system started about thirty years ago. ‘The rise of “complex adaptive systems” (CAS) as a school of thought took hold in the mid-1980’s with the formation of the Santa Fe Institute, a New Mexico think tank formed in part by former members of the nearby Los Alamos National Laboratory’ (Dodder and Dare 2000). The terms Complex Adaptive Systems and complex systems are often used interchangeably. They both consist of many parts acting and reacting to each other’s behaviour. They are also both highly dynamic. With complex adaptive systems, layers are an important feature, ‘Adaptive systems require at least two layers of organization: the layer of the rules governing the interactions of the system with its environment and with other systems and the higher-order layer that can change the rules of interaction. These changes may be purely casual, or may follow both pre-established and acquired patterns’ (Baianu and Poli 2011).
Complex Adaptive Systems change their behaviour in response to their environment. What distinguishes them from other complex systems is that the adaptive change that occurs is often relevant to achieving a goal or objective. This goal-seeking behaviour means that the system tries to adapt in order to achieve its goals. It can internalise and retain information about the environment that can be helpful if the environmental pattern reoccurs in the future. (New England Complex Systems Institute 2019). In short, a Complex Adaptive System seeks to improve its performance based on the feedback it receives.
Another important feature of Complex Adaptive Systems is that the strength of the connections between the component parts changes over time. So one important feature of Complex Adaptive Systems is that they are evolutionary:Complex adaptive systems are often shaped by evolutionary dynamics. The mechanism of evolution starts with variation. Then there is selection of elements that are fit for the changed conditions. These elements flourish and multiply in the system. They may also change the external environment of the system, causing new variation. New variation may also come from outside the system. A new cycle of variation-selection-multiplication-variation starts. The system is never at rest. There is no movement to a knowable ‘end point’ or equilibrium. There is constant change and innovation. (Hoogduin 2016)



Complex Adaptive Systems are also self-organising. There are often multiple routes possible between components, mediated in different ways. A vital question to consider in these systems is how differentiated components become integrated into a coherent, functioning system without centralised organisation. Patterns of organisation emerge from the bottom up through local components synchronising with one another.

Hoogduin considers uncertainty in the environment to have an important impact on Complex Adaptive Systems and in particular Complex Adaptive Systems in the economy. ‘The overall behavior observed in the economy is a result of the countless decisions made by millions of individual people’ (Chan 2001).
Examples of Complex Adaptive Systems include the stock market, collaborative tagging and social bookmarking systems as well as traffic as explained by Farnam Street (2019):On a popular route into a major city, we observe a car in flames on the side of the road, with firefighters working to put out the fire. Naturally, cars will slow to observe the wreck … we’ve got a traffic jam. The jam emerges from the interaction of the parts of the system.
… Potential entrants to the jam—let’s call them Group #2—get on their smartphones and learn that there is an accident ahead which may take hours to clear. Upon learning of the accident, they predictably begin to adapt by finding another route. … The alternate route forms a second jam!
Now let’s introduce a third group of participants, which must choose between jams. Predicting the actions of this third group is very hard to do.
What we see here are emergent properties of the complex adaptive system called traffic. By the time we hit this third layer of participants, predicting the behavior of the system has become extremely difficult, if not impossible.
The key element to complex adaptive systems is the social element. The belts and pulleys inside a car do not communicate with one another … Drivers, on the other hand, do exactly that. (Farnam Street 2019)



What Are Supercomplex Systems?
We now arrive at the key concept of this book: supercomplexity. When several complex systems are all interconnected and cyclical they form a supercomplex system. The different complex systems forming the supercomplex system are called sub-systems. If the supercomplex system is made up of complex adaptive systems, then it can be called a Supercomplex Adaptive System.
According to Baianu a supercomplex system is a system where ‘a super-category will be required when either components or sub-systems need be themselves considered as represented by a category, i.e. the system is in fact a super-system of (sub)systems’.1


Supercomplex systems are mostly living systems, that is to say ‘open, self-organising systems that have the special characteristics of life’ (Mazzola and Nelson 2014). For example a cell ‘is a supercomplex microscopic structure that performs thousands of reactions coordinated perfectly in space and time every moment’ (Cabej 2015).
Features of Supercomplex Systems
The features of complex systems were outlined at the beginning of this chapter. As a reminder, complex systems are non-linear, interconnected, emergent, spontaneous, adaptable and contain feedback loops. Supercomplex systems also have these features as well as some additional ones, in particular causal dependency and anticipation (Baianu and Poli 2011):	Causal dependencies: The different systems depend on one another in some way. The systems have an impact on the behaviour of one another. The term causality can also be used. ‘Causality is a genetic connection of phenomena through which one thing (the cause) under certain conditions gives rise to, causes something else (the effect). The essence of causality is the generation and determination of one phenomenon by another’ (Spirkin 1983).

	
Anticipation: This is one feature that distinguishes living systems from non-living ones. ‘The choice of the action to perform depends from the system’s anticipations of the evolution of itself and/or the environment in which it is placed’ (Rosen 1985, cited in Baianu and Poli 2011). Anticipation means that the system contains an internal predictive model of itself and its environment allowing it to change in accordance with the predictions of a later state. (Louie 2010). In non-living systems it is only the past data that is used by the system in order to adapt it.





In the following chapters we will discover how interaction can be seen to be a supercomplex adaptive system, based on a suggestion called the four Es of interaction. Each E represents one of the complex adaptive systems that come together to form the supercomplex adaptive system.
Supercomplexity

Supercomplex systems as described in this chapter are a form of system. To avoid confusion, it is pertinent to point out that the term supercomplexity exists in a different context and should not be confused with what is being discussed here. According to Barnett supercomplexity is used to describe, ‘the state of affairs in which we find ourselves. Uncertainty, unpredictability, challengeability and contestability’ (Times Higher Education [THE] 2019). In this case, the term is used in relation to the complex nature of education. ‘Supercomplexity is that form of complexity when our very frameworks for understanding and engaging with the world are in dispute - such that we – personally and in our institutions – no longer have a clear sense of identity or our responsibilities. This is a situation of challengeability and contestation’ (Barnett 2014).
When related to education supercomplexity is not only used to talk about the complexity of educational institutions and their role in society, but also about teaching practices. David Lambert (1999) used the idea ‘supercomplexity’ when arguing for the need for geography teachers to engage in careful moral teaching to explore with young people ‘supercomplex’ environmental processes in a global world cited in Hayward et al
. (2017).

The term supercomplexity has also been used in the field of architecture, by Birger Sevaldson, for example, to describe the many relations between the human-built environment and nature. ‘Designers and design is facing ever growing challenges from an increasingly complex world’ (Sevaldson 2011). This term is used to describe the high level of complexity of supercomplex systems. However in the work cited in this section, the focus is on how to deal with the phenomenon of supercomplexity rather than exploring the phenomenon itself using systems theory. In this book, systems theory is applied to interaction. Suggestions for how to deal with the supercomplexity of interaction when teaching about it will be put forward in the final chapter.
Summary

A defining property of human systems is complexity: because of the sheer number of relationships and feedback loops among their many elements, they cannot be reduced to simple chains of cause and effect. (Green 2016)



In this chapter we have journeyed through a definition of complex systems and a description of their features and what they contain, namely components, links and a boundary. Particular attention was given to the concept of boundaries and how they are viewed in systems thinking. We also saw that in order to exist, complex systems need to maintain some kind of balance. I outlined where work on complex systems developed from by mentioning some of the related fields. Applications of complex systems theory were also given. We then considered the special type of complex system known as complex adaptive systems and. As we have seen, a distinguishing feature of complex adaptive systems is their goal-seeking characteristic which makes them likely to improve their performance over time. They are also very closely linked to their environment. We arrived at the notion of supercomplex systems, that is to say systems formed of several, interrelated complex systems, and saw that they share the features of complex systems with some additional ones. I finally clarified the term supercomplexity and how it has been used in the past in relation to education and architecture, among others, and how it is used here to talk about interaction.
In the next chapter, we will come to understand how interaction can be seen as a supercomplex adaptive system. Firstly interaction will be defined and framed and then the features of supercomplex systems described here will be mapped on to it.
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Footnotes
1In some work by Baianu the term ultracomplex was used but it seems that supercomplex has become the adopted term for frequent use.
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Abstract
After describing complex systems theory in Chapter 2. This chapter gives a detailed definition of interaction and how it can be considered to be a supercomplex adaptive system. It starts by outlining different approaches to interaction drawing on different fields of research and, crucially, demonstrates why interaction can be considered to be a supercomplex adaptive system by mapping the features of such a system onto the concept of interaction as it is seen here. It puts forward a novel way to visualise interaction by presenting the 4Es of interaction, which are Expression, Encounter, Education and Emotion. The components of the sub-systems of interaction are also discussed and repackaged into sub-components of the 4Es model along with additional ones.
Keywords
InteractionExpressionEncounterEducationEmotion4Es of interaction
According to yogic philosophy if a person stays silent for forty days they achieve self-realisation. Why? Because when there are no external stimuli to engage with, one has to go inside, look inwards and examine oneself. At first glance, this might not seem like such a hard thing to manage, but when we start to think about what is meant by silence here, we can then appreciate the challenge more. What is meant by silence is no input from anything. This goes far beyond not talking to others, this means not looking at anything, not hearing anything, not feeling any external sensations. No sensorial stimulation from outside sources. For forty days, continuously. This notion of silence can help us to start on our discussion of interaction. If there is no silence, then there is interaction of one kind or another. Through all the five senses. Opening our eyes we see. We see ourselves, our bodies, other people, their faces and expressions, their clothes, their movements, we see animals, plants, buildings. We hear words, talk, music, weather, sighs, laughter, beeping. We feel, we touch. We taste. In the exploration that I am embarking on in this book, I approach interaction in this way; as all sensory involvement that individuals engage in every day.
In Chapters 4–7, I focus on each of the 4Es; the sub-systems of interaction, and certain popular components, such as language, in order to demonstrate how the features of complex adaptive systems run through all the layers of the supercomplex adaptive system. By layers I do not imply a fixed hierarchy to the system, as this would not be compatible with the features of such a system, but rather a way of exploring the granularity of it, always with a reminder to fit these components into the overarching interaction supercomplex adaptive system. But before that, a more detailed definition of interaction and other terms used in this book is given in this chapter. Different approaches to interaction are outlined and, crucially, this chapter also explains why interaction can be considered to be a supercomplex adaptive system by mapping the features of such a system, as described in Chapter 2, onto the concept of interaction as it is seen here.
What Is Interaction?
We can define interaction as being some form of engagement between humans or other types of beings, animals for example, and their environment. Dictionaries give the following definitions of interaction: ‘an occasion when two or more people or things communicate with or react to each other’ (Dictionary.cambridge.org 2019), ‘the process by which different things affect each other or change each other’ (Macmillandictionary.com 2019). This engagement could take the shape of communication or involvement of one kind of another.
At this point, it is useful to determine the difference between interaction; Interaction can describe any process whereby the action of one participant influences the action of another participant. These participants do not have to be human, or even animate, and communication; Communication is a specific form of interaction that involves an exchange of information. Again, we do not necessarily need human actors. In other words the difference between interaction and communication is that interaction is the situation or occurrence in which two or more objects or events act upon one another to produce a new effect; the effect resulting from such a situation or occurrence while communication is the act or fact of communicating anything; transmission. Using the term interaction helps us focus on the dynamic nature of the behaviour of interactants and is also broader in scope than communication (Spencer-Oatey and Franklin 2009). Interaction can occur individually and collectively, that is to say within an individual, between individual beings, between groups of individual beings and their environments, and in various combinations.
The term social interaction is often used in a very similar way to the term interaction alone and can basically be defined as exchanges between humans. ‘A social interaction is a social exchange between two or more individuals’ (Argyle 2007). This is considered to be an individualist account of interaction, that is to say that the individuals involved are behaving in accordance with their individual choices. ‘the course of any interaction depends entirely on what the persons involved decide to do or say, based on their individual desires, intentions and predispositions’ (Francis and Hester 2006). However, in the field of sociology, social interaction is defined as ‘an arena within which the social forces that constrain individuals and shape their behaviour are played out’. This means that social interaction determines how humans behave, even when alone as individuals, in preparation for interacting with others in society, for example when at home choosing what to wear, while also influencing behaviour in face to face interaction with others and in mediated interaction, for example through email.
I personally see interaction taking shape in different ways. One way is as a flow of some kind of coming together between animate and also inanimate beings connected to the surrounding environment, for example all the interaction that takes place in a given place; a house, a school, a supermarket, a town, a city, a country. Another way is as a flow of instances of coming together connected to each and every interactant; all the engagement a being, or inanimate object, has in their lifetime. At the same time I also think of interaction as interaction episodes. This is when the environment and the interactant come together alone or with other interactants for a given ‘event’, for example in order to buy something in a shop, to meet someone for a meal, to attend a lecture. These interaction episodes or events can themselves be broken down into sub-events or sub-episodes. These different flows and events can overlap and be linked with one another, merging together at different times and in different spaces.
Approaches to Interaction
In this section we will consider how interaction can be studied, focussing on theories that are related to the definitions given above. Indeed, there are different ways of studying interaction emanating from different fields of research. In the field of social psychology interaction is seen to be a part of Interpersonal Communication (Alena 2016) and also as part of Intergroup Communication Theory (Angus and Gallois 2017), in the field of sociology we can find work on social interaction, which also includes language and its role in social interaction, while Interaction Theory comes from the field of social cognition (Gallagher 2001). We can also look at the field of philosophy (Díaz 2017) and linguistics (Deppermann 2000; Kazemian 2018).
As previously mentioned in the introduction interaction can take place between animate and between inanimate (computers, environment, solids) beings in various combinations. Here, I shall focus on interaction involving at least one human interactant. Therefore fields such as chemistry, which study interaction between inanimate objects, for example, will not be drawn on. The above-mentioned theories will be discussed in turn below.
The Language and Social Interaction approach, emanating from the field of social psychology, is very much focused on how language is used as a vehicle for communication as well as how language is acquired. Language is often considered to be a conduit for sending messages. This implies that problems of meaning involve how well linguistic concepts refer to, correspond with or represent reality (Delameter 2006). This theory is coupled with the notion that language is a site of social activity. Austin’s work on speech act theory (Oishi 2006) is an example of such an approach to language whereby utterances are considered to be illocutionary performances; they do not describe what is happening but rather achieve a designated activity, such as promising. This approach also considers that interaction in the environment is responsible for language acquisition and this leads to the development of language competence. Language develops through interaction with other human beings, which can then lead to future interaction being modified. ‘Linguistic competence, in other words, consists not in following rules to realize intent but in systematically relating given lexical items to other pieces of vocal and bodily conduct that signal how such items are produced and understood’ (Maynard and Peräkylä 2006). According to Noam Chomsky (1965), with his very influential notion of generative grammar, language consists of a set of psychologically based universal structures whose systematic transformations result in an infinite variety of human speech productions. I would posit that they are infinite because they are emerging from a supercomplex adaptive system.
As seen in the previous paragraph on Language and Social Interaction, interaction can be seen to be something that takes place when we talk or write, through language. Another approach prefers to put the interactants and their relationship with one another at the heart of the interaction. This is the Interpersonal Communication Approach (IPC) to interaction. The Interpersonal Communication approach suggests that ‘IPC occurs between two individuals when they are close in proximity, able to provide immediate feedback and utilize multiple senses’ (Dainton and Zelley 2019). IPC has also been described based on the level of ‘personalness’ of a given interaction, indeed according to Blau (1974) the interactants in IPC are always more than acquaintances. Another view of IPC is a goals approach; that is, IPC includes communication used to define or achieve personal goals through interaction with others (Canary et al. 2002). ‘Interpersonal communication includes those messages that occur between two, interdependent persons; IPC messages are offered to initiate, define, maintain, or further a relationship…it refers to both the content and quality of messages relayed and the possibility of further relationship development’ (Dainton and Zelley 2019). This theory focuses on the notion that it is the goal of relationship-building that drives the interaction and the language used in it.

Interaction Theory moves away from the ideas we have previously seen in this section, which focus on language and the relationship between interactants. Interaction Theory focuses on bodily behaviours and environmental contexts rather than on mental, or cognitive, processes. Interaction Theory supports the notion of the direct perception of the other’s intentions and emotions during intersubjective encounters; psychological relations between individuals. Gallagher (2001) argues that most of what we need for our understanding of others is based on our interactions and perceptions, and that very little mindreading occurs or is required in our day-to-day interactions (Gallagher 2001). ‘Rather than first perceiving another’s actions and then inferring the meaning of them, the intended meaning is perceptible in the other person’s movements and contextualized actions. Differences in a person’s intentions show up as differences in perceptible kinematic properties of action movements. A person’s emotions are not only expressed on their faces and in their postures and gestures, but these perceptible embodied aspects help to constitute what the emotion is. Mental states (like intentions and emotions) are therefore not hidden away from view, they are, Interaction Theory claims, in fact, and at least in part, bodily states that are apparent in the action movements that constitute them’ (Gallagher 2001).
Finally, after considering the previous theories and their approaches to interaction, we come to Intergroup Communication Theory, this theory considers that the social memberships of interactants are what drive the interaction. It introduces the question of motivation regarding the outcome of the interaction determining how interactants behave during the interaction. According to Intergroup Communication Theory, ‘Intergroup communication proposes that when individuals interact with each other, it is most often their salient social memberships and not their individual characteristics that shape the communication’ (Jones and Watson 2017). Intergroup communication examines how our communication provides information about our identification with different groups in society, as well as how information about groups and group membership shape communication. Intergroup communication views communication as a dynamic process where each speaker’s cognitions, emotions and motivations influence communication behaviour in interactions.
In this section, I have outlined some essential theories on how interaction can be defined and explained and studied. We can see that the content of the interaction is important in some theories, in others the interactants are the main focus and in others it is the broader context that determines what happens in the interaction. These are the theories that have long been used to study interaction. In the following section I will attempt to show how all these considerations can be taken into account together if we look at interaction as being a supercomplex adaptive system. This is a new approach put forward in this book, which can be added to those that already exist.
What Makes Interaction a Supercomplex Adaptive System?
In this section, I would like to propose applying complex systems theory to interaction as a new way to reflect on it. In Chapter 2, I defined the features of a supercomplex adaptive system. Now let us try to see how these features can be mapped onto interaction (Hamstra 2017; Salem 2013).
As we saw in Chapter 2, supercomplex adaptive systems consist of several complex adaptive sub-systems combined together in an interconnected and cyclical way. If we consider that the supersystem is interaction, the sub-systems are the different complex adaptive systems that contribute to interaction. By using the term sub-systems, or later sub-components, I am not suggesting a hierarchy of importance, but rather one way to explore the supercomplex system. Bearing in mind that these sub-systems, components and the overarching system is in a constant state of change. In some work we can find the notion of modules rather than sub-systems. Modules can usually be identified by the pattern of connections which are stronger and more numerous within modules than between modules (Yang and Shan 2008; Chen and Crilly 2016). However this notion seems to me to imply a separateness that I do not want to encourage, on the contrary it is the merging and interconnectedness of the various parts of the system that should be underlined, which is why I prefer the term sub-system.
Based on my previous work and a review of the relevant literature, I have attempted to develop a set of sub-systems that form the interaction supercomplex adaptive system. There are four of them that I call the 4Es of Interaction. These are discussed in the following section of this chapter and in the following four chapters in detail, but in brief they are Expression, Encounter, Education and Emotion. Each of these sub-systems is a complex adaptive system and is therefore non-linear, emergent, adaptive and spontaneous, with its own feedback loops. Each one contains components and links.
As well as containing sub-systems, supercomplex adaptive systems also have different layers of reality, different families of time and space, causal dependencies and anticipation. Let us take these points one by one and see how they apply to interaction.
First of all, different layers of reality; if we imagine that interaction can take place as our own internal voice speaking to ourselves, as fictional interaction in novels, as interaction between participants in a meeting and each of the participant’s views of that interaction, to give just a few examples, I would say that these different types of interaction demonstrate different layers of reality and could even occur simultaneously; we could have an internal conversation with ourselves at the same time as we are participating in a meeting.
If we consider interaction to be a supercomplex adaptive system then this means that it should have different families of time and space. I suggest that the fact that we draw on the past and anticipate the future in interaction means that it does indeed have this feature. For example, someone might tell a child who has previously forgotten their homework book, to remember to bring it home from school, anticipating that the child is likely, or not, to do so. The various interaction episodes related to this situation are linked together over time. This also brings in the anticipation feature of supercomplex adaptive systems. In terms of different families of space, this is certainly something that applies to interaction. Interaction takes place everywhere but there are some spaces that could be classed as families, such as public and private spaces. If we accept that interaction can also be seen as a flow connected to a place, as suggested in the first part of this chapter, then this is another way in which interaction can be seen to have different families of space, related to the different places in which it happens. It can also occur via various means. For example, interaction can take place in a school face to face between teachers and pupils, via email between the same interactants as well as via an online learning platform or forum.
There is also causal dependence in interaction; one episode or instance of interaction can affect another. For instance, a person sees a work colleague on one day and starts discussing a meeting they will participate in, when then see them the next day they may continue to talk about the same meeting, perhaps introducing fresh information, such as a change in agenda or time. With the knowledge of what has been previously discussed about this meeting, interactants will be able to anticipate what kind of interaction will take place during it, which will in turn affect their interaction in it.
As outlined above supercomplex adaptive systems have boundaries to a lesser or greater extent. These exist between the sub-systems and between the supercomplex adaptive system itself and the environment. Interaction as a supercomplex adaptive system also has boundaries. There are boundaries between the sub-systems that are described below, although these may at times be hardly perceptible; as previously mentioned the boundaries are themselves dynamic in nature. There are also boundaries between interaction flows of different interactants, as well as between the flow of interaction in a given place and the wider environment of the location of that place. What is more, interaction can be made up of individual interaction episodes, each with their own boundary. For example, the process of going to buy something could involve episodes such as a prior discussion with a friend about what and where to buy the item, selecting the item in the shop and discussing with a sales assistant about it, purchasing the item and going to show the item to a friend.
As touched on briefly in the preface and in Chapter 2, it is useful to adopt a systems-oriented perspective towards interaction in order to perceive it accurately. This means understanding that interaction exists within a broader environment—everything operates in relationship to the other components of the system and to the system as a whole. Knowing more about relationships within the interaction system and the dynamics of those relationships allows learners to make better decisions in their own interaction.
A systems view allows learners to complement the more common reductionist scientific paradigm, which focuses on one thing at a time, to the exclusion of everything else. Looking very closely at one thing can reveal important information. However, if we do not take the systems view into account, and instead depend exclusively on a narrow view, we are in danger of experiencing negative unintended consequences such as interaction breakdown and misunderstanding.
Sub-Systems of Interaction: The 4Es
If we consider interaction to be a supercomplex adaptive system as outlined above then what are the sub-systems that form the supersystem?
Based on my reflections on interaction emanating from previous research on speech acts, speech events, professional communication in the international workplace and teaching intercultural competence, as well as from many years of teaching about language and intercultural communication, and having researched the literature on theories of interaction and on the components of interaction outlined in them as discussed in further detail at the end of this chapter, I have attempted to develop a suggestion for interaction as a supercomplex adaptive system consisting of four sub-systems. These sub-systems can be called the 4Es of interaction and can be seen in Fig. 3.1 and are then described in more detail afterwards and in the following four chapters; one chapter being devoted to each sub-system: Expression, Encounter, Education and Emotion.[image: ../images/464492_1_En_3_Chapter/464492_1_En_3_Fig1_HTML.png]
Fig. 3.1The 4Es of interaction




	Expression: This term is used for the sub-system of interaction that includes all the components related to the ways in which interaction is manifested, such as language.

	Encounter: This term is used for the sub-system of interaction that includes all the components contributing to positioning and determining interaction in relation to its environment, such as context.

	Education: This term is used for the sub-system of interaction that forms the repository of previously acquired information which can be drawn on for current interaction choices, such as formal education.

	Emotion: This term is used for the sub-system of interaction that differentiates the kind of interaction described here, that is to say interaction between humans, from other kinds of interaction. One example of some popular components it includes is emotional state.





It is important to understand that each of these four sub-systems is a complex adaptive system in its own right and this will be outlined in detail in the following chapters. It is also important to grasp that these four sub-systems are all interconnected with one another to a greater or lesser extent and in a variable way. This means that certain sub-systems might be more present or involved in certain interaction episodes or interaction flows. The same applies to the components of the various sub-systems; some might be called on more than others depending on the interaction situation. The boundaries between the sub-systems are dynamic as well as the boundary between the set of sub-systems forming the supercomplex adaptive system and its environment. At times the boundaries might be hardly perceptible, while at other times and in other interaction flows or episodes, the boundaries might be more clearly determined. Within each sub-system and between the sub-systems there are feedback loops, each of the sub-systems and the supersystem itself are non-linear, adaptable, spontaneous and emergent, as I explained in detail in Chapter 2. Therefore all the sub-systems and components of the supercomplex adaptive system and the system as a whole are constantly evolving.
When we start to appreciate the multitude of factors that determine what happens in interaction and how they jostle with one another, we can start to understand the enormity of what we do every day, all day long and the prowess that we must have in order to navigate it smoothly.
The 4Es: To Be Handled with Caution
I would like to insist on the fact that the 4Es is not to be considered to be a rigid, fixed model. Indeed I have deliberately not used the term model. It would be better to see it as a suggestion of one way to approach interaction. It is light and floaty, if you have to think of something, think jellyfish rather than baseball. In a similar way to boundaries of complex systems, not too much emphasis should be put on the 4Es. I put them forward as one way to think about the interaction supercomplex system. It is my vision, based on my knowledge, research and experience, but it is in no way something that should be imposed or seen as some kind of rule. On the contrary, when presenting it, I would encourage others to think of how it fits in, or not, with their own realities.
I see the 4Es merely as one navigation guide. They are my suggestion of the possible sub-systems in the overarching system and are intended to offer some starting points for accessing, understanding and learning about the interaction supercomplex system.
Components of the Sub-Systems of Interaction
Drawing on the different approaches to interaction outlined at the beginning of this chapter, we can say that interaction consists of different components. In research on social interaction, in particular, scholars have attempted to discover what the different components influencing social interaction are. According to past research on this subject (Weinstein et al. 1966; Zumpetta et al. 2004) the components of social interaction can be listed as follows:	Interpersonal style: These are patterns of behaviour that are unique to an individual and the unique way they have of perceiving the world.

	
Status: This pertains to religion, ethnicity, education, occupation, etc. as well property, prestige, power, economic and social capital, it can be ascribed, i.e. conferred by an individual’s background, and/or achieved, i.e. occupied as a result of an individual’s action.

	
Role: Status and role are linked. A given status may confer a number of roles and each role is appropriate to a particular social context. An individual can occupy multiple statuses and multiple roles.

	
Social class: This is also linked to status. It refers to a particular level in a social hierarchy conferred by an individual’s prestige, economic success and accumulated wealth.

	Culture: This is related to which cultural groups an individual belongs to that may determine how they interact.

	
Groups: This is related to which groups an individual belongs to that may determine how they interact.

	Social institutions (e.g. family, religion, education, the economy, medicine, politics, law, science, the military, mass media): this pertains to which social groups an individual belongs to that may determine how they interact.





According to the literature (Jones 2018; Francis and Hester 2006; Delameter 2006), these components are influenced by context and norms, that is to say the situation of the interactants and the rules governing expected behaviours in given situations, and conducted through language ‘without language there could be no social life’, as well as non-verbal communication.
When reflecting on some popular components that I would suggest form the four sub-systems of interaction I used these social interaction components as a starting point, although the term component in the linguistics field is not exactly the same as the term component in complex systems theory, but I also wanted to add to them or reframe them in light of the literature I had found on interaction from other fields. As we saw in Chapter 2 the emergence feature of complex adaptive systems means that there is no main component. However, there are some that may be more popular than others. I have chosen to focus on some of these popular components in order to demonstrate how the features of complex adaptive systems permeate all the layers of the supercomplex system. What is more my intention was to explore how subjects that are regularly taught, such as language, fit into interaction; so that when teaching these subjects we can also help students fit these things into the broader system. This is why in each of the following four chapters these popular components, which are sometimes taught subjects, are focussed on.
Needless to say each of these popular components consists of a myriad of sub-components which are all interconnected, as are the popular components themselves, and as are the sub-systems. Moreover, some of the popular components can be considered to be complex adaptive systems in their own right, mainly language in Expression and culture in Education. In this case, although I shall continue to call the 4Es sub-systems of the supercomplex system, they could also perhaps be considered to be ‘sub-system clusters’ containing some sub-systems and some popular components as well as all their sub-components. This means that there are two ways of looking at the interaction supercomplex adaptive system. One way is as a supercomplex adaptive system, that can be broken down into sub-systems consisting of popular components with features of complex adaptive systems and sub-components, another way is as a supercomplex adaptive system with can be broken down into subsystem clusters, which consist of subsystems, components and sub-components. I intend to use the first possibility as it is one that has been used in the literature on supercomplex adaptive systems already, however, it is useful to bear in mind the two possibilities, which indeed I reiterate at certain points in various chapters.
In the first stage, I was interested in seeing how the components of social interaction would fit in with my suggested 4Es of interaction. I attempted to allocate the different components to one of the 4E sub-systems of interaction.
As mentioned in the brief explanation of the 4Es above and discussed in further detail in the following chapter, Expression is related to the manifestation of interaction. Therefore interpersonal style and language would seem to fit into this sub-system. I included language because it is considered to be the means by which social interaction is conducted.
The Encounter sub-system deals with positioning and determining interaction in relation to the environment which is why I have included the components status, roles and social class, which are all connected, and groups, with the influence of context.
Education is the sub-system of acquired information and can therefore contain all of the social interaction components when we are considering the knowledge acquired about that component. Whereas none of the social interaction components would seem to fit in with the Emotion sub-system. Yet it is precisely this sub-system that makes interaction a living supercomplex adaptive system. Without this sub-system, these components could potentially be found in a machine, but the Emotion sub-system is what places interaction in the animate realm.
Some of the social interaction components can be allocated to more than one sub-system. This clearly demonstrates the interconnected nature of the supercomplex adaptive system that is interaction.
In the second stage, I reframed the social interaction components and added others from other fields of research on interaction. Some popular components I selected for the 4Es are described and discussed in detail in the following four chapters, but at a glance they can be seen in Fig. 3.2.[image: ../images/464492_1_En_3_Chapter/464492_1_En_3_Fig2_HTML.png]
Fig. 3.2Some popular components of the 4Es of interaction



In the following chapters I will endeavour to explain the rationale behind my choice of sub-systems and their popular components, but first let us consider an example of how this supercomplex adaptive system can be applied to real life.
Example
Imagine buying a coffee, the event of buying a coffee can be considered to be an interaction episode between you as the customer and the server. It can also be considered to be a set of sub-episodes each feeding into one another and having an impact, or not, on the next stage. From the decision to buy a coffee, to choosing the place of purchase, from entering the coffee shop (one where you go every day, one where you go occasionally, one from the same chain but in a different place to the usual one, an unknown one…) the stimuli picked up by the senses such as the smell of the shop, the temperature, the noise level, the lighting, learning from other customers in line, seeing their behaviour; what they say, what they do, how they do and say it, gauging the reactions of the server, his or her mood, whether you have time or not, whether you are focussed or daydreaming, whether you are tired and really need a coffee, or not, whether the atmosphere is soothing for you, or not, and so on.
With each sub-episode the interaction episode evolves, is ever-changing. What is more, the interaction episode interconnects with your personal and life-long interaction flow as an interactant and the interaction flow of the place where the interaction occurs. This is supercomplexity in interaction. Our days are composed of a multitude of these interaction episodes and sub-episodes, each one feeding into the next, each one leading us to make micro-adjustments in anticipation of the next one, and each one adding to the story of our interaction flow and the interaction flow of the places where we engage in interaction. Some of these episodes are regularly repeated albeit each time slightly differently, some are occasional, some are familiar, others new, some are easy to navigate and others are more challenging.
Summary
In this chapter we have explored the phenomenon of interaction; the term has been defined based on several points of view. We have seen previous ways of approaching interaction which focus on different aspects such as the language of the interaction, the interactants themselves and the wider context of the interaction. Then, another way to envision interaction was put forward. It was suggested that interaction can be considered to be a supercomplex adaptive system consisting of four sub-systems. This notion was conceptualised in the 4Es. The 4Es being Expression, Encounter, Experience and Emotion. The 4Es were explained in brief, each sub-system will be discussed in detail in the following chapters. Finally the components of the sub-systems of interaction were discussed with the proposal of reframing and adding to the ones that have previously been found to be part of social interaction in light of the work on the 4Es.
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Abstract
In this chapter, a definition of Expression as it is seen here is outlined. The main sub-components of Expression are described and an explanation of why it is a complex adaptive system and what its role in the interaction supercomplex adaptive system is offered. The sub-components of Expression are put forward as being Language, Non-Verbal Communication and Art. These are described drawing on the most pertinent literature and it is shown how they are interconnected in the interaction supercomplex adaptive system. The role of this 4E in the overarching system is outlined. Finally, a detailed example of Expression in interaction can be applied in everyday life is given with a commentary.
Keywords
ExpressionLanguageNon-Verbal communicationArtEveryday life
Take a minute to consider the emojis in your life. Have a look at the ones you used recently. How do you access them? By your smartphone, social media, a chat system? Do you use them? How, when, why, which ones, with whom? Nearly fifty percent of users of the internet have used emojis and half of the posts on Instagram contain an emoji. In 2017 the average number of emojis sent on Facebook Messenger every day was 5 billion (Smith 2019). By the widespread use of emojis, it is clear that they have become part of many of our lives since they were first created in 1998. The raison d’être for creating emojis is that without them a certain type of written interaction, in particular short text messaging and similar chat softwares, lacks some kind of information and some kind of expression. ‘[there is] frustration with text as a very limited medium to convey sufficient info’ (Schenker 2016). Emojis allow us to add different types of expression to our messages in a simple and visual way. This is just one way of expressing ourselves in interaction.
Being able to express ourselves in various ways is a crucial part of interaction and, in this book, is conceptualised in the Expression sub-system of the interaction supercomplex adaptive system. It includes everything related to how interaction is somehow or other detected by interactants.
In this chapter, as in the following three chapters, a definition of the 4E in question, in this case Expression, as seen in this book, will be outlined. Some popular components of the 4E will be described in order to demonstrate how complexity permeates all the layers of the system and an explanation of why it is a complex adaptive system and what its role in the interaction supercomplex adaptive system is will be offered. Finally, an example of the 4E in interaction will be given with a commentary.
What Is ‘Expression’?
Coming from the Latin ‘exprimere’, to press out, to express (Oxford Dictionaries | English, 2019), expression is about producing something in order to convey something, to make something known, to oneself and/or to others. Reflecting on what we want to convey and what others want to convey to us, I would suggest, takes up a large part of our time. What is more, it is difficult to avoid this conveyance in either direction. We are programmed to emit and receive signals. Interaction is a transactional process whereby interactants both send and receive messages (Watzlawick et al. 1967; Watzlawick 1966; Barnlund 2008).

These signals can be coded in various ways, in various types of expression. Indeed the phenomena of coding and decoding messages has been studied by scholars such as Morley (1980) and Radway (1984) for a long time both in terms of the mass media, with one of the most well-known models being developed by Stuart Hall, the encoding/decoding model of communication (Hall 1980), ‘His model claims that TV and other media audiences are presented with messages that are decoded, or interpreted in different ways depending on an individual’s cultural background, economic standing, and personal experiences’ (Hall 1980) and interpersonal communication, where the field of semiotics deals with the coding of language with one of the most important researchers being Ferdinand de Saussure (Course in General Linguistics, 1983).
Here we are not going to delve into the process of coding and decoding messages, as this has already been dealt with in depth in the research of other scholars, but rather what the different components of Expression are in terms of how interaction is manifested and how they form a complex adaptive sub-system of the interaction supercomplex adaptive system. We can consider that the encoding and decoding process is embedded in the functioning of this system.
Some Popular Components of Expression
Let us consider some popular components by which expression is conveyed. These components are linked together to form a complex adaptive system which is, in turn, part of the interaction supercomplex adaptive system. They are outlined below in the following sections.
Language
In this section we take a look at the role of language in the Expression sub-system of Interaction. This is an important component, because without it, it would be difficult for a lot of interaction to take place.
Let us start by considering what the purpose of language is. There is considerable work on the various functions of language, such as work by Roman Jackobsen and Geoffrey Leech (Hébert 2011; Leech 1974) exploring the functions of language; according to Jackobsen ‘The functions are the following, in order: (1) referential (“The Earth is round”), (2) emotive (“Yuck!”), (3) conative (“Come here”), (4) phatic (“Hello?”), (5) metalingual (“What do you mean by ‘krill’?”), and (6) poetic (“Smurf”)’, yet it seems clear that the most fundamental function of language, verbal or written, is to convey messages. ‘At its essence, language is expressive’ (McKay et al. 1995).

The form and the content of these messages also constitute whole fields of research on grammar, discourse analysis, pragmatics, semantics, and many more. We are not going to venture into all of these fields of research, as what we are more interested in, for the approach taken here, is adopting an overarching view and considering language as part of a system, a complex adaptive one, with these various fields and their foci as the multitude of sub-components of this part of the system. To give just a few examples, we could think about breaking down language into grammar, grammar into tenses, tenses into conjugation, use and exceptions. We could also think about grammar being broken down into sub-components of pronouns and all the types of pronouns; demonstrative, reflexive, relative, possessive, and so on, with all their various forms. We could think about language being broken down into discourse analysis foci such as gestures, syntax, rhetoric, meanings, moves, strategies and turns, among others, with each one breaking down into the types of them, for examples, types of turns; competitive, cooperative, overlapping, interrupting, interjecting, etc., with each one being reduced to its sub-parts again and again. Yet, at the same time, all of these many sub-components and sub-sub-components are connected in a dynamic way.
Once again, it is essential to point out that when considering any part of the system, it should be done in a fluid, light way without falling into reductionist thinking, which would mean seeing the components as separate parts, they are not, they are more like the globules of wax in a lava lamp fusing and stretching in different ways as the system operates. There are surely many possible ways to approach the components of the system above and beyond my suggestions.
As we can see, language has many dynamic and interconnected components, this means that it can be considered to be complex adaptive system in its own right. Indeed, significant research has been conducted on language as a complex adaptive system, most importantly by the Five Graces Group who present their work in their position paper (Beckner et al. 2009). They consider language to have a ‘fundamentally social function’. They argue that ‘processes of language acquisition, use, and change are not independent of one another but are facets of the same system. Some researchers see language as a complex adaptive system with the speakers of the language being the components of the system “Speakers are agents who interact with each other, and their past and current interactions feed into speakers” future behaviour in complex ways’ (Blythe Croft, 2009 cited in Ellis 2009). In terms of the fields of research mentioned in the previous paragraph, these researchers include them under the broad heading of grammar and adopt a usage-based theory of grammar whereby the ‘cognitive organisation of language is based directly on experience with language’. This means that as speakers use elements of grammar to create language these elements change. I would argue that however we wish to look at grammar and the other above-mentioned fields of research, they are actually the components of the complex adaptive system of language which is then put into motion or activated by the speaker(s) or interactant(s) in the broader setting of the interaction supercomplex adaptive system. The interactants are what make the system come to life; when they plug into the system then it starts running and evolving. However, it is important to point out that interaction could occur without language or with the language component of Expression being dormant or little utilised as there are other components in the system that can be used instead. These will be discussed further below and in the following chapters.
The way in which interactants utilise the interaction supercomplex adaptive system is influenced by many factors. For instance, in the case of the Expression complex adaptive system, the level of linguistic knowledge will be a factor that leads to a high degree of variation in the use of language (Blythe, Croft 2009 cited in Ellis 2009). In her chapter on Language as a Complex Adaptive System in Construction Learning as a Complex Adaptive System (Baicchi 2015), Annalisa Baicchi comments that ‘language can be viewed as a complex adaptive system of interrelationships that speakers hold in their communicative environment through their linguistic actions. The advantage of assimilating language to complex adaptive systems enhances a description of the interconnections it holds with the cognitive and social environments in which it is embedded as well as an explanation of language variation at many different levels of its structural organization’, concurring with other researchers.
As we are now reflecting on how interactants use language, it might be appropriate to extend the concept of Language as used here to encompass patterns of language use and how these are formed in the brain. According to work by Schoenemann, the complexity of language is the result of a biocultural evolutionary process, ‘the patterns of language use - grammar and, more specifically, syntax - are more properly understood as being emergent characteristics of increasing conceptual complexity of individuals who are embedded in an intensely socially interactive existence (Savage-Rumbaugh and Bates 1993; Schoenemann 1999). This intense social interactivity is a legacy of our being primates and long predates the origin of our species - let alone language’ (Schoenemann 2017). This means that in order to understand the complexity of language, we need to understand how the brain works in creating meaning. Schoenemann’s findings suggest that ‘the more complex a concept is, the greater the number of distinct brain networks will be activated either concurrently or temporally in a causal manner’ (Schoenemann 2017).
Strongman also wrote about how language evolution leads to it being thought of as a complex adaptive system, ‘the levels of human physiology that enable language stem from the brain and reach to the organs involved in the production of human speech, as well as those for the processing of the speech of others. At a higher level in language semantics than the functional structural underpinning of universal grammar is the language lexicon, which may vary in arbitrary ways from language to language, allowing language history to be traced by shared lexical commonalities’ (Strongman 2017).
This concurs with Leach’s opinion that language ‘allows people to divide the external world in a myriad of ways and to create artificial worlds, such that it is nearly impossible to imagine a social system comprising human beings that is not ordered by language’ (Leach 1982).
This brings us to how language is used on the ground. That is to say in the world, a world that is becoming increasingly diverse. At this point, we could consider how the supercomplexity of interaction fits in with the linguistic superdiversity of some urban areas. Increasing attention is being given to how language is used in superdiverse areas, that is to say where there is a very high level of social and linguistic diversity (Simpson 2017). In superdiverse areas, as well as in other situations, interactants and the interaction might utilise several languages and switch between them during interaction. This means that second or other language acquisition and the phenomenon of translanguaging should also be included in reflection on this part of the Expression complex adaptive system.
Translanguaging is a developing area of research which has been defined as ‘the act performed by bilinguals of accessing different linguistic features or various modes of what are described as autonomous languages, in order to maximize communicative potential’ (García and Baetens Beardsmore 2013), this brings us to the fascinating question of what ‘language’ actually is and whether or not it even exists, for example Makoni and Pennycook (Makoni and Pennycook 2007) argue that ‘languages do not exist as real entities in the world and neither do they emerge from or represent real environments; they are, by contrast, the inventions of social, cultural and political movements’ (Macswan 2017). According to Allard translanguaging includes flexible language practices such as code-switching, co-languaging, and others, though the term extends the understanding of these practices as ‘dynamic and functionally integrated’ in ways not previously captured by a focus on the alternation between two separate codes (Allard 2017).

After reflecting on the work carried out by Pennycook (Makoni and Pennycook 2007; Pennycook 2006), García and colleagues (García and Otheguy 2014; Otheguy et al. 2015), as well as Wei (2017) offer a clarification of translanguaging theory in which they similarly reject (individual) multilingualism, insisting that a bilingual individual has an internally undifferentiated, unitary linguistic system uniquely configured as an idiolect, or individual language (Macswan 2017).

Translanguaging can be integrated into the Language component of the Expression 4E complex adaptive system as another sub-component to be taken into account when navigating through it, while superdiversity has its place in the Encounter complex adaptive system which will be discussed in Chapter 5, but is, of course interconnected with this one and all the other components too as is the nature of a supercomplex adaptive system.

Translanguaging is focussed on bilingual individuals, who are likely to learn two languages from birth, but what about acquiring a second or other language at a later age in an educational setting? How does this kind of language acquisition fit into the language popular component of Expression? In fact, considerable attention has been given to language as a complex system in second language acquisition (SLA), indeed complexity theory was first brought to the attention of second language acquisition researchers in the US with the ground-breaking article by Diane Larsen-Freeman in Applied Linguistics (1997) that offered an alternative to the simplistic input-output, linear, information processing model of second language acquisition (Kramsch 2012). She put forward the idea that ‘language grows and organizes itself from the bottom up in an organic way, as do other complex, non-linear systems’ (Larsen-Freeman 1997, p. 8). In terms of SLA she suggested that learning linguistic items is a non-linear process because learners do not master one item and then move on to another. In later work she continued her exploration of language as a complex adaptive system and developed her ideas on how complex systems interact with their environments, ‘Complex systems attain energy from their environments to reorganize themselves so that they become more complex’ (Larsen-Freeman 2002). Together with Lynne Cameron, she gave recommendations for how to conduct research on complex systems and SLA in their book Complex Systems and Applied Linguistics, published in 2008, they advised researchers to be ‘ecologically minded, avoid reductionism, think in terms of dynamism rather than stasis, move beyond dualistic thinking, and embrace collective variables rather than single variables in order to refocus the research endeavor’, which is something I have attempted to integrate into my approach to interaction as outlined here. Larsen-Freeman favours a transdisciplinary approach to applied linguistics involving complex systems theory (Larsen-Freeman 2011).

Larsen-Freeman’s initial work was followed by a host of other studies that flesh out our general principles of complexity/dynamic systems theory as applied to this field including work by another well-known researcher in applied linguistics, Claire Kramsch (2012), who saw the significance of applying complex systems theory to language given the ‘new multidimensional parameters of the language learning experience in multilingual and multicultural environments’, as well as de Bot et al. (2005, 2007). The latter’s rationale for adopting a complex systems perspective was to ‘help us develop a more realistic idea of what goes on in the learner’s mind than other theories have done so far’ (2007, p. 18).
While Schwarzhaupt states that ‘as long as it is used, a language system is always evolving, and it has infinite possibilities of variation’ (Schwarzhaupt 2013), supporting the argument that language can be viewed as a complex adaptive system in the context of second language acquisition.
By applying the concept of language as a complex adaptive system that is part of the interaction supercomplex adaptive system, these different points related to language can be taken into account because when language is conceptualised in this dynamic, flowing sense, it can integrate all of these factors, which feed into one another, it can take many forms and evolve.
Non-Verbal Communication (NVC)
It is hard to imagine that interaction can take place without language, but also without the physical cues that accompany language use, that is to say items of non-verbal communication. Non-Verbal communication is defined as all elements of communication aside from words (Mehrabian 1972) and can be broken down into different categories such as kinesics, which covers all types of body movement including gestures, eye contact and facial expressions, haptics, which is any form of interaction involving touch, and proxemics, which describes how interactants organise themselves in space, as well as paralanguage which deals with factors such as voice quality, rate and volume, among others (Mehrabian 1972).
Non-Verbal communication is not only found in unspoken face to face communication, it can also be found in written communication where handwriting style, the organisation of text on the page and spacing between words could be considered to be elements of non-verbal communication.
As for the language popular component, we can start by considering the purpose of non-verbal communication. The generally accepted function of non-verbal communication is to add to what is being expressed through language. As Hargie points out, ‘A primary function of nonverbal communication is to convey meaning by reinforcing, substituting for, or contradicting verbal communication. Nonverbal communication is also used to influence others and regulate conversational flow. Perhaps even more important are the ways in which nonverbal communication functions as a central part of relational communication and identity expression’ (Hargie 2011).
Although I have to date found no research published on non-verbal communication as a complex adaptive system in its own right or as part of a larger system, I would argue that it could be considered as such. I will come back to the reasons for this shortly, before that let us see what has been researched in terms of non-verbal communication and complexity.
We already saw in the previous section of this chapter how language is used to transmit messages, in their book Nonverbal Communication in Human Interaction (Knapp et al. 2013) Mark Knapp, Judith Hall and Terrence Horgan write ‘you live in a sea of static and dynamic nonverbal messages. These messages come to you when you are interacting with others and even when you are all alone’. This brings us back to the discussion in Chapter 3 where we saw that interaction can take place within an interactant as well as between interactants. They also argue that ‘it is not easy to dissect human interaction and make one diagnosis that concerns only verbal behaviour and another that concerns only nonverbal behaviour’, highlighting the interwoven nature of language and non-verbal communication. They write about the ‘complexity of nonverbal communication’ the interpretation of which often depends on the context, the interactants, the relationship between them and the arrangement of other non-verbal cues as well as words. This supports my suggestion that non-verbal communication is part of a larger supercomplex adaptive system; indeed context is part of this system and will be discussed in more detail in Chapter 5 on the 4E Encounter.
Complexity is also discussed in another quite unrelated study in terms of its research area, law enforcement, Robert Leverone (2016) looks at crowd behaviour, based on individuals’ non-verbal behaviour, as a complex adaptive system, the strategic implications of which can be useful in law enforcement. He points out that ‘Viewing crowds as ordered, chaotic, or complex adaptive systems follows complexity theorists’ position that looking at the whole of an organism is fundamental to biology and, thus to understanding behaviour’ (Leverone 2016). By looking at crowds as complex adaptive systems it ‘reveals implications for strategic decision makers in the areas of policy, training, and equipping for crowd control operations’. Although this is not exactly how I have conceptualised interaction, it is interesting to see that group non-verbal behaviour has been successfully described as a complex adaptive system.

To come back to my reasons for stating that non-verbal communication is a part of the Expression complex adaptive system. In a similar way to language, in non-verbal communication there are multiple components interacting with one another. These components can be the above-mentioned fields such as kinesics cascading into other sub-components such as eye contact, gestures and so on, which in turn can be divided into various other components. All the components are interconnected and evolve as information is input into them through being driven by the interactants. For example a handshake, this could be offered and received in various ways; crushing, loose, hand hug, among others. It can be accompanied by other non-verbal communication such as eye contact of various kinds, a smile, a frown, or other facial expressions. It may also be accompanied by words. All in a given environment and thus with a boundary of some kind. This system is interconnected with the other components in the Expression complex adaptive system as well as the wider interaction supercomplex adaptive system. Non-Verbal communication is described as a popular component of Expression complex adaptive system here, but as mentioned in Chapter 3, it could also be considered to be a complex adaptive system in the Expression sub-system cluster.
Art
When reflecting on and researching the components that should be included in the Expression complex adaptive system, it seemed clear that above and beyond language and non-verbal communication, humans express themselves through different art forms, not only by creating or somehow participating in them, but also by interacting with them. Although in Chapter 2, I stated that I would limit myself to interaction that takes place between humans, in this section it could be that some of the interactions with Art are not between humans, although this depends on the type of Art, but rather between a human or humans and a work of Art. In this case, the interaction is taking place between a living and a non-living entity. However, I think it is crucial to include Art as a component of Expression, regardless of the type of interactants, because Art and the impact it has on us is an undeniable part of human interaction and indeed human existence (Carroll 2004; Griffin 2015). Art has some advantages compared to other forms of communication. The main advantage is that art can often communicate emotions directly to individuals. They can look at art, and have an immediate emotional reaction.
Defining Art in the way it is used here is just as delicate as defining all the other phenomena we have already broached in this book because these phenomena are subject to different interpretations depending on the discipline (Stecker 1997). For example, in the field of art history, art can be seen as a highly diverse range of human activities engaged in creating visual, auditory or performed artefacts—artworks—that express the author’s imaginative or technical skill, and are intended to be appreciated for their beauty or emotional power. For our purposes, we can think about art in broad terms encompassing painting, sculpture, dance and music, among others. We can also think about literature, bearing in mind that the use of words in literature, and arguably in music too, means that it overlaps with the Language component of Expression mentioned above, as indeed dance does with the non-verbal communication component. Indeed many forms of art, if seen as aesthetic communication, are considered to be non-verbal communication by some scholars, ‘Aesthetic communication occurs through creative expression. This would include all the arts: music, dance, theatre, crafts, art, painting, and sculpture. Ballet is a great example of this, as there is dance and music, but no spoken or sung words. Even in an opera, where there are words, there are still facial expressions, costumes, posture, and gestures’ (Sooriya 2017). This interconnectedness is of course a predominant feature of such an adaptive complex system in any case.

In a similar way to the other popular components of the Expression complex adaptive system described in the previous sections, the different types of art and the arborescence of them would form the sub-components of this popular component, driven by the interactant(s). For example, a visit to an art gallery would involve interactants, works of art, the different principle and elements of the works of art such as movement, unity, harmony, variety, balance, contrast, proportion and pattern, texture, form, space, shape, colour, value and line (Sooriya 2017), the details of the artist, the history of the works of art, the gallery itself and its details, among others.
We are interested in Art as part of Expression and interaction, but I would like to take a brief sidestep and mention that interaction has been a focus of artistic endeavours. For instance, there are artists, such as Clarissa Bonet, who capture interaction between art and people in a more explicit and deliberate way. She uses her smartphone to capture interactions between people, light and architecture, then returns to recreate the images using models. ‘The results are lavish artworks that appear to be chance snapshots’ (The Guardian, 2019). Another example of this explicit focus of art on interaction is given at the end of this chapter.
So what about research on art and complex adaptive systems? As with the two other popular components of Expression described in this chapter, complex systems theory is also creeping into research on art and aesthetics, although this would seem to be in its early stages. It tends to be more about how art is generated or can be used as a tool for understanding systems. In the book Art and Complexity (Casti and Karlqvist 2003) Christa Sommerer and Laurent Mignonneau ‘apply principles of complex system theory to the creation of interactive, computer-generated and audience-participatory artworks to test whether complexity within an artificial computer-generated system can emerge’ (Sommerer and Mignonneau 2003). Systems theory has also been applied to theory of art and artistic practice by Francis Halsall  (2008). While in their paper ‘Aesthetics as an aid to understanding complex systems and decision judgement in operating complex systems’, Carole McKenzie and Kim James write about complex systems theory, aesthetics and graphic reference, that is to say how an individual conceptualises the world based on the traces they have seen, ‘A trace is a change in the surface of an area as the result of an event which signifies that event. The fine view which we admire carries the traces of the multitude of events which brought it into being’ (McKenzie and James 2004).
Finally, research has also been carried out on creating art using computers without human intervention applying complex systems theory ‘artworks based on complex systems are regularly exhibited and collected by major international museums and art galleries, and such works have been sold as artworks alongside human created work’ (Hindawi.com, 2019).
Each of these areas of research can be integrated into the Expression complex adaptive system as described in this book as sub-components of the Art popular component.
Expression as a Complex Adaptive System
What makes Expression a Complex Adaptive System?
Expression is a Complex Adaptive System because it is non-linear: as outlined above there is no set pattern to language, non-verbal communication or art. It is emergent, this means that it is co-constructed between the various components and the interactants and it is spontaneous and adaptable with feedback loops: we learn from our own and others’ use of language, non-verbal communication and art and it feeds back into our own use of the system. The system contains components and sub-components, such as grammar, lexis, different types of gestures and different types of art. It contains links; language and non-verbal communication are often used together, language and art are often mobilised at the same time. There is a dynamic boundary between the system and its environment; the components of Expression are different to those of the other 4Es although there is, of course, crossover. Finally, we know that all of these components develop over time. For example old English words have evolved into modern English such as eald (old), brodor (brother), hus (house) (YourDictionary 2019). We only need to visit a museum or a library or to watch an old film to see evidence of the evolution of this system.
As we have seen the features of complex adaptive systems permeate the popular components. Indeed, language has been researched as a complex adaptive system in its own right. This brings us back to the point raised in Chapter 3 of whether this 4E could be considered to be a sub-system cluster made up at least one sub-system, namely language, and popular components.
Expression in Interaction
As put forward in Chapters 2 and 3, Expression is considered to be one of the complex adaptive systems which constitute the interaction supercomplex adaptive system. The role of Expression in the overarching system is important as it is the part of interaction that deals with the ‘vehicling’ of meaning or of (a) message(s). This is the system that allows the interaction to be manifested, to be perceived by oneself and others. In the interaction supercomplex adaptive system it is interconnected with Encounter, Education and Emotion with each component being more or less called upon depending on the nature of the interaction taking place. Encounter, Education and Emotion are discussed in the following chapters.
Example
Below is an example adapted from an article about how a student used art to express her ideas about interaction by interacting. It highlights how the Expression component of the interaction supercomplex adaptive system comes into play.After suffering for anxiety for many years and being house-bound which meant she missed out on human interaction, Vanessa Guzmán started to use art to express herself.
In her exhibition entitled ‘Ellos’ her art pieces focused on the theme of human interaction –specifically on how people influence each other.
Vanessa Guzmán incorporated elements of performance art into the exhibition by inviting spectators to eat donuts with her in the exhibition room Nov. 1 and photographing them as they ate.
The title piece of the ‘Ellos’ exhibition was an abstract collection of paintings and everyday objects. In the creation process, the artist grabbed different materials around her, including crates that she used to sit on and her late grandfather’s ripped shirt.
‘(The art piece) is really personal to me, but also I used fabrics belonging to other people, people I don’t know,’ Guzmán said. ‘My (art) is about the effect of others in our individual lives. I chose the name ‘Ellos’ because my show revolves around others.’
Adapted from: Student’s art exhibition spotlights nuances of human interaction (https://​dailybruin.​com/​2017/​11/​14/​students-art-exhibition-spotlights-nuances-of-human-interaction/​).



In this adapted extract the artist explains her evolution over time and describes how she uses art explicitly to focus on human interaction. She describes her works of art and how they are exhibited. If we consider Art as described in this chapter, then we can imagine the multitude of components that go into this part of her Interaction, for example fabrics, crates, video, food, to name just a few and how each and every visitor to the gallery where these works of art are displayed will be drawn into interaction with them in a constantly evolving and unique way.
Summary
In this chapter we explored one of the 4Es of Interaction; Expression. We saw that there are different popular components that interconnect to form a complex adaptive system. These three popular components are Language, Non-Verbal Communication and Art. Without this complex adaptive system, the interaction supercomplex adaptive system could not be manifested. The components themselves interact on various levels: they can be interconnected on the micro level, in sentences, for example, and macro level, such as whole theatre audience watching a performance, and all levels in between, all sorts of links and relationships are possible. These components are all arborescent and branch off into a multitude of other components which are all interconnected and evolving over time. In the next chapter we will consider another of the 4Es of Interaction; Encounter.
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Abstract
In this chapter, the complex adaptive system Encounter is explored. It is demonstrated that Encounter is an integral part of the interaction supercomplex adaptive system as it is the system that has the role of positioning and determining interaction in relation to its environment. To fully understand this role, it is essential to take a look at its three sub-systems; event, context and enjeux, and how they interconnect in this system. Enjeux is a French term that is used to mean stakes or power relations. At the end of the chapter, there is an explanation of why this sub-system can be considered to be a complex adaptive system and what its role in the overarching system is. Once again a detailed example is included in order to see how this system is transposed into everyday life.
Keywords
EncounterEnvironmentEventContextEnjeux
How many encounters do you have every day? At home, at work, in shops, restaurants, on public transport, doing sports or other leisure activities… With family, friends, colleagues, professionals, strangers… Think about the number of encounters you have in a day, a week, a year, a lifetime. And think of the variation and the similarity in those encounters. By doing this you should be able to see that some encounters are familiar, habitual and repeated, albeit with slight differences, while others are completely random, unexpected and unpredictable, with many possible outcomes.
In this chapter, we will explore the complex adaptive system Encounter. We will see that it is an integral part of the interaction supercomplex adaptive system as it is the system that has the role of positioning and determining interaction in relation to its environment. To fully understand this role, I suggest we take a look at three popular components; event, context and enjeux, and how they interconnect in this system. At the end of the chapter, I will explain why this sub-system can be considered to be a complex adaptive system.
What Is Encounter?
For the purposes of this book, Encounter is related to the time and space in which interaction takes place and what is at stake in relation to the environment in which interaction occurs.
For this latter concept I would suggest using the French word enjeux, which can be translated as stakes; what can be won or lost by undertaking something (Larousse 2019). The enjeux of the interaction depend on the power relations between the environment and the interactant(s). For me this seems an appropriate term to use and is preferable to the term power, which has tended to focus attention on the interactants rather than interaction. By using the term enjeux there is a clear focus on the power relations involved in interaction and interaction episodes and the impact of these power relations as part of the overall system. This discussion will be developed later in this chapter in the section on Enjeux.
At this point it may be useful to remind ourselves of how interaction is being viewed in this book in order to understand how to situate it in terms of time and space. In Chapter 3, I described my different visions of interaction. There are three ways to consider interaction; the first is that interaction is a flow connected to the environment, that is to say all the interaction that occurs in a certain place. The second is interaction as a flow connected to each and every interactant, that is to say all the engagement a being has in their lifetime and the third is interaction as interaction episodes. These are instances when the environment and the interactant(s) come(s) together alone or with other interactants for a given ‘event’. These events can themselves be broken down into sub-events or sub-episodes.
This approach to interaction means that the components of Encounter could be considered in various ways from different angles depending on the type of interaction in question as described in further detail in the following sections.
Some Popular Components of Encounter
Interaction Episode Related Factors
In this section, we consider interaction as episodes. Drawing on the field of sociolinguistics, we could liken an interaction episode to a speech event, a term made known by Saville-Troike, who defined a speech event as ‘A single event is defined by a unified set of components throughout, beginning with the same general purpose of communication, the same general topic, and involving the same participants, generally using the same language variety, maintaining the same tone or key and the same rules for interaction, in the same setting’ (Saville-Troike 1989). It is interesting to research speech events because we are able to understand the context in which utterances are made. ‘For many researchers, the speech event still represents a level of analysis that has the advantage of preserving information about the social system as a whole while at the same time allowing the researcher to get into details of the personal acts’ (Duranti 1988).

The term speech event was first mentioned by the sociolinguist Dell Hymes in 1972 (Hymes 1972). According to him, this was one element of speech to be considered when analysing discourse in a cultural context. As previously mentioned at the start of this chapter, encounters can be routine or random, research on speech events tends to assume that they are routinized as Susan Ranney (1992) states, a speech event is ‘highly routinized, with well-defined roles, and consists of a series of actions’. This opinion is supported by other researchers such as Peter Grundy. According to him (Grundy 1995) a speech event is a sequence of utterances that follow an expectable pattern and constitute a recognisable routine. The functions of utterances and the nature of responses depend on the speech event of which they are part. However, he does admit that there is a possibility of routines taking unexpected directions, this occurs when some unpredicted speech event is created.
To study the various aspects of the speech event, Dell Hymes created the well-known mnemonic SPEAKING model (Hymes 1964) that breaks down a speech event into eight individual aspects: setting, participants, ends, act sequences, keys, instrumentalities, norms and genres, as briefly described below.

	Setting and Scene: ‘Setting refers to the time and place of a speech event and, in general, to the physical circumstances’. Scene is the ‘psychological setting’ or ‘cultural definition’ of a scene, including characteristics such as range of formality and sense of play or seriousness.

	Participants: Speaker and audience.

	Ends: Purposes, goals and outcomes.

	Act Sequence: Form and order of the event.

	Key: Cues that establish the ‘tone, manner, or spirit’ of the speech event.

	Instrumentalities: Forms and styles of speech.

	Norms: Social rules governing the event and the participants’ actions and reactions.

	Genre: The kind of speech event.





Applying speech event analysis to interaction can be interesting when we wish to confine ourselves to analysing static and finished interaction episodes.
However, if we want to think about Encounter as a dynamic, evolving system, connected to a larger system, then this type of analysis might not be appropriate as it is not able to take this dynamic aspect into account.
In other fields research on how interaction takes place in certain settings, which can be equated with interaction episodes, and how to predict it and optimise it for the purposes of the objectives of the encounter has been conducted based on static episodes such as those found in the medical and urban setting; Nedal Arar, Chen-Pin Wang and Jacqueline Pugh looked at self-care communication in medical encounters (Arar et al. 2006) while Britt-Marie Wälivaara, Stefan Sävenstedt, and Karin Axelsson looked at encounters in home-based nursing care (Wälivaara et al. 2013) whereas Lijun Sun, Kay Axhausen, Der-Horng Lee, and Xianfeng Huang tried to understand metropolitan patterns of daily encounters (Sun et al. 2013). Yet, it proved difficult to make predictions based on static and finished episodes.
In order to fully research interaction we need to enquire not only into the content of interaction episodes but also how interaction works as a flow and as an evolving system.
What is more we need to be able to take into consideration the fact that some interaction episodes are random and unpredictable. Even routinized interaction episodes are unique and evolve over time as feedback is integrated into them. Research on interaction episodes should therefore be able to take this aspect into account.
Context
Regardless of the vision of interaction as described above, meaning whether it is seen as a type of flow or an interaction episode, interaction does not take place in a vacuum, it is somehow or other ‘packaged’ in some kind of space and time. As it changes over time and space and is thus dynamic and as it is interwoven with other components, I suggest that Context has features of complex adaptive systems and therefore, for our purposes, it is one of the popular components of the Encounter complex adaptive system.
In a similar way to the Setting, Scene and Genre components of the SPEAKING model mentioned in the previous section and the impact they have on a given speech event, Context has an impact on what happens in interaction and influences interactants.
So what is Context? Simply put Context can be defined as the ‘conditions in which a word, things or meaning exists’ (Oxford Dictionaries | English, 2019). In some research, the term context has been used to describe the environment in which an interaction episode takes place, but it is not considered to be an integral part of the interaction episode itself. Other concepts related to context are intercultural field (Phipps and Gonzalez 2004) and Bourdieu’s ‘symbolic field’ which is seen as a ‘set of objective, historical relations between positions anchored in certain forms of power’ (Bourdieu and Wacquant 1992, p. 16). Both these terms describe the impact of an individual’s place, time and social setting on the way they interact.
In the scope of the interaction supercomplex adaptive system described here, Context is not seen to be separate to interaction, but rather a popular component of it, which determines how interaction unfolds. The claim that context is an integral part of interaction can be supported by other research work such as that conducted by Najar, who studied the question of context and its impact on interactions in the intercultural education field (Najar 2015) and stated that ‘context is not a backdrop of learning but very much connected to intercultural learners’ experience of, and in, place’.
Moving away from how context plays a role in interaction episodes, let us think about context being related to a place in which interaction takes place. Let us imagine a town hall and all the many interaction episodes that take place within it, the location of these interaction episodes will determine how they are expressed. Referring back to Chapter 4 Expression, this means that the choice of language and non-verbal communication will be linked to the Context. The constant flow of interaction occurring in a given place could be considered to be interconnected with it. The place is therefore an integral part of the interaction and not separate from it. The same can be said for time; what happens at any given time is determined by the situation at that time.
Next, we should consider how interactants and context come together. I believe that in some way each interactant carries their own context, a set of conditions or circumstances which influence how they will interact in a given space, at a given moment. These parameters are also components of the complex adaptive system of Context together with the other parameters mentioned here and are linked to the Enjeux, the stakes of the situation and the power that the interactants hold, this will be explored further in the next section below.
The desire to interact with others is influenced by the Context of interaction. The notion of desire is also mentioned in Chapter 7 on the 4E Emotion, where Volonté, which is similar to desire or will, is shown to be a popular component of Emotion. It suffices to point out here that studies drawing on complex systems theory have been conducted on how context affects Willingness To Communicate (WTC), which is an area of Second Language Acquisition (SLA) research and which is related to Volonté.
MacIntyre et al
. (1998) explain willingness to communicate in L2 as the confluence of a number of factors that impact on L2 use, starting with a person’s personality (tendency towards extroversion or introversion is a key aspect), ranging through the person’s level of self-confidence, motivation for speaking the L2 and attitude towards the L2 community, and also including the variable of “social situation”; the environment within which the communication is to take place. When conditions are propitious, the person will feel comfortable or ‘ready’ to communicate and will actually make use of L2. (Lloyd 2012)



As Ghanbarpour points out (2016), WTC is not static. It can be seen as a dynamic system changing from moment to moment. In accordance with the WTC model proposed by MacIntyre (1994), people with the least WTC are apprehensive (about communication) individuals who perceive themselves to be incompetent as communicators.
Work by Tomoko Yashima et al. (2016) used complex systems theory as an ‘additional lens’ for exploring Willingness To Communicate in the classroom context. They highlighted the fact that From a Complex Dynamic Systems Theory (CDST) perspective, WTC is a phenomenon that can be conceptualized on different timescales, and in this sense trait WTC should be regarded as more enduring on ‘the ontogenetic timescale’, while situated WTC should be seen as on ‘the microgenetic timescale’. They used these terms for types of timescales taken from work by Larsen-Freeman and Cameron (2008), although the latter researchers did not apply them to WTC. Yashima, MacIntyre and Ikeda used them in relation to making the difference between state WTC, linked to the situation, and trait WTC, linked to the interactant. Their intention being to focus on the context of WTC, or more precisely state WTC as they call it.

There are other disciplines where context has been found to be a factor in determining what happens in interaction. In the medical world, interaction with context has been seen to have an influence on ‘the manner in which personality characteristics are expressed’ (Hummelen and Rokx 2007). Context-aware interaction recognition has been studied in the inanimate realm of computer science (Zhuang et al
. 2019) and interaction design ‘creating the means by which users communicate with different forms of computing technology’ is a field of study in computer technology (OpenLearn 2019) this time bringing the animate and inanimate together, that is to say users and technology. While in social psychology, research on how context influences interaction has been carried out, for example Don Zimmerman looked at how ‘The linking of proximate (the turn-by-turn orientation to developing sequences of action at the interactional level) and distal (the oriented-to “extra-situational” agendas and concerns accomplished through such endogenously developing sequences of interaction) contexts of action through the alignment of discourse and situated identities is a fundamental interactional issue’ (Zimmerman 2008). He studied this by researching the discourse used in calls placed to emergency numbers.
Finally, as we have seen, one of the features of complex systems is that they exist within a broader environment and have some kind of boundaries, so how does the interaction supercomplex adaptive system fit into its broader environment? The simplest way to reflect on this question is perhaps to imagine Context as being related to an individual, a place or an episode, which all together navigate in a broader environment. However, as our reflection develops we come to understand that it is not a simple notion to grasp as the social, economic and political factors of the broader environment must also influence interaction to some extent. This is when we need to remember that the boundaries of complex adaptive systems are dynamic and permeable as described in Chapter 2. Therefore, they allow crossover between the broader environment and the system itself, the extent and type of crossover is linked to the nature of the interaction.
Enjeux

Enjeux can be argued to be a component of the Encounter complex adaptive system. What do we mean by the term Enjeux here? As previously mentioned at the beginning of this chapter, Enjeux, taken from the French word for stakes, deals with the power relations in the different types of interaction flows or episodes and between the environment and the interactant(s).
I came to consider power relations when reflecting on the Encounter component of the complex adaptive system, I began to think about the influence what was at stake in the interaction had on it, in whatever form as discussed above, for the interactant(s). Very basically, this could be what the interactants had to lose or gain to any extent through their participation in the interaction flows or episodes, whether it be true or perceived loss or gain. When I came to look at the literature on this subject, I found that most of it used the term power, which is why I have mentioned both terms here, although I will use the term Enjeux to ensure a clear focus on power relations and stakes in terms of interaction, rather than other applications of the term power.
So let us take a look at what has been researched on this subject already. In the intercultural communication field, which is one of the disciplines being drawn on for literature research for this book, power has been discussed as being embedded in culture. For instance, work has been done on how power is manifested through culture; famously the cultural dimension of Power Distance put forward by Hofstede (1980). According to Hofstede ‘this dimension expresses the degree to which the less powerful members of a society accept and expect that power is distributed unequally. The fundamental issue here is how a society handles inequalities among people. People in societies exhibiting a large degree of Power Distance accept a hierarchical order in which everybody has a place and which needs no further justification. In societies with low Power Distance, people strive to equalise the distribution of power and demand justification for inequalities of power’ (Hofstede Insights 2019). This view of power is very much taken from the macro level of society and power relations between individuals in the society based on the power allocated to their roles and identities within the society.
A more recent approach to culture in critical intercultural communication studies sees culture and power in a different way to the anthropological one, ‘this approach considers culture as a site of contested meanings in an ongoing struggle of power relations and ideologies. Attention is paid to how macro conditions and structures of power (economic, historical, mediation through an intercultural communication lens institutional, legal, economic, mediated) and hierarchical power differentials across dimensions such as race, ethnicity, gender, sexuality, region, socioeconomic class, generation, abilities and diasporic status are a part of micro-acts of communication between individuals and groups’ (Brownlie 2017).
In line with this approach, Enjeux can and does take into consideration, due to its nature as part of a complex adaptive system, the macro level of power relations and also the micro level of power relations. Depending on the interaction flow or episode, power relations can differ and shift. For example, there could be a fire in a building and someone needs help, regardless of the social status of the interactants in everyday life, at the moment of the interaction episode, it is the interactant who is in a position to help the one in difficulty that is in the position of power. This position will influence what takes place in the interaction episode. Indeed, this concept is embodied in the term positionality which refers to the way interactants position themselves and others in respect to social categories and hierarchies (Formentelli 2017). Interactants positionality produces different worldviews.
The French philosopher Pierre Bourdieu (cited in Edgerton and Roberts 2014) also considered power to be linked to culture and developed the notion of cultural capital, that is to say the fact that accumulated cultural knowledge confers social status and power. He also coined the term ‘habitus’ seeing power ‘as culturally and symbolically created, and constantly re-legitimised through an interplay of agency and structure’. Habitus is ‘the way society becomes deposited in persons in the form of lasting dispositions, or trained capacities and structured propensities to think, feel and act in determinant ways, which then guide them’ (Wacquant 2005, cited in Navarro 2006). By looking at power as Enjeux, we can appreciate the enmeshing of power and culture as suggested by Bourdieu and at the same time, consider it in its own right. We will return to the question of culture later in the next chapter where it is put forward as one of the popular components of the Education 4E.

While Bourdieu discussed habitus, he did not talk about emergence, which is a term used in complex systems theory. Although they share some characteristics, namely the expression of something new due to a different reorganisation of already known factors, it can be argued that complex systems theory focuses on production rather than reproduction. ‘Complexity theory, being at heart a theory of change and development, differentiation and open systems, is more than merely a reformulation of structuration theory and habitus’ (Morrison 2005). The interaction supercomplex system connects components in a multitude of ways to produce original and new interaction.
If we shift our focus to the field of philosophy, one of the most famous researchers on power was Michel Foucault, according to him power is a struggle. There is always a power relationship, a balance of power, between different forces. Coming back to the above comments on macro and micro manifestations of power, Foucault was also interested in not only the macro notion of power, that is to say how power functions in society, in the world; power as a great power, but also power as micro-powers. ‘Besides a great power, there are a lot of micro-powers ubiquitous in our society’ (Philosophy and Philosophers 2019).
Micro-powers are ‘small techniques used to establish truths about individuals and groups so that they can be trained in ways of being and positioned within quantitative series’ (Collins and Blot 2003). He believed that these micro-powers are fundamental to modern institutions and can be found in other social domains such as the workplace. So if this is applied to the concept here we can liken the ‘social domains’, to the interaction episode, or flows.
Turning to pragmatics, power relations can be a factor associated with attempts by interactants to manipulate what happens in interaction. Indeed, pragmatic manipulation can be seen to be a type of power abuse (De Saussure 2005; van Dijk 2006, cited in Witczak-Plisiecka 2010) used by interactants as a means to achieve an end. It implies an asymmetrical relationship between interactants where, for example, a manipulator has power over a hearer due to the fact that the hearer is unaware of the manipulation that is taking place.

In work by Liu and Ran on interaction in a Chinese TV panel discussion programme, pragmatic manipulation is defined as a motivated interactional practice, by which the speaker attempts to exercise overt influence or control over other people in the best interests of the speaker and/or other stakeholders, based on his or her rights and obligations in the interactions (Liu and Ran 2016a, b).

Pragmatic manipulation may not always be a negative thing as they explain in their article; it can be used, for example, to save face, it depends on the roles of the interactants and the context of the interaction. Once again, Enjeux can take into account this factor and the interconnected nature of Enjeux with Context is found in the Encounter complex adaptive system.
Finally, in terms of power having features of a complex system, Dylan Kissane is the only researcher I have found who looks at power in relation to complex adaptive systems. He considers different types of international systems, such as states, international organisations and multinational companies, and comments that, ‘Power is located in all international actors and can only be measured by the potential impact that those actors can have on the international system’ (Kissane 2008). He sees interactants as being the components of a complex adaptive system, which is not the same approach as taken here albeit an interesting one to add to the discussion (Kissane 2008).
Encounter as a Complex Adaptive System
As we saw in Chapter 2, complex adaptive systems have six main characteristics. They are non-linear, interconnected, emergent, spontaneous, adaptable and contain feedback loops. In terms of the Encounter complex adaptive system described here, we can see that it encompasses all these features. The components and the sub-components are unpredictable; we cannot fully know what interaction we are going to experience in any given moment, either in terms of an interaction flow or in terms of an interaction episode, as there are too many variables. Although there are some interaction episodes that might routinely take place providing feedback to the system each time they occur, for example, making a medical appointment, seeing a friend and participating in a business meeting. The components certainly feed into one another as well as into the broader supercomplex adaptive system. We have seen how enmeshed context and enjeux are; a given moment in time will determine the power relations of a given interaction episode. At the same time, regardless of the type of interaction as outlined at the beginning of this chapter, as it is unfolding second by second it must have a certain level of spontaneity, meaning not all interaction can be planned.
Encounter in Interaction
In Chapter 4, I explained that the Expression sub-system of the Interaction supercomplex adaptive system ‘vehicles’ the message and thus relates to the form of interaction. Here I would like to suggest that the Encounter sub-system has a strong influence on the interactant-related content of the message due to the context and Enjeux of the interaction setting. This sub-system is highly involved in determining how interactants relate to one another at a given time and in a given place. Although, of course message form and interactant-related content are interconnected and feed into one another as inevitably occurs in such a system.
Example
The article below provides some material for reflection on how the components described in this chapter influence interaction experiences. The article is followed by some comments on the key points.Some of My Favorite Intercultural Encounters
An inspiring insight on culture as a warm welcome to campus by your Honors Director, Dr. Dahlman
Global citizenship to me does not necessarily mean exotic travel to faraway places. Just traveling to new places without investing in learning about cultures is just that, traveling. Globally minded citizens engage with people from different cultures wherever and whenever. It is my life’s mission to learn about other people, their cultures and views and promote intercultural understanding.
I would like to share just a couple of my favorite intercultural encounters and what I learned from them. One of my favorite interactions has been with a student who I got to know in one of my classes many years ago at MSU, Mankato. She was from Egypt and had also lived in Kenya. She had lived half of her life in a refugee camp. Coming to the U.S. and Minnesota meant an amazing opportunity for her both personally and professionally. However, she faced many obstacles while in college. Despite the fact that she was a brilliant individual, she wasn’t always able to demonstrate this through her language abilities. She told me that failure was not an option for her because her professional goals were not hers alone but that her hopes and dreams were also for the people back home in Africa. We stayed in touch when she graduated. I just saw her a month ago at the University of Minnesota, where she is currently in Medical School (and doing really well!!). She has taught me so many lessons about resilience, hope and commitment.
When we talk about cultures, we don’t just mean ethnicity, race or different countries. My next example deals with culture in terms of socio-economic status. This incident happened last winter. I was sitting at a coffee shop in the Twin Cities on a Saturday morning. I saw a homeless person sitting on a park bench outside of the coffee shop. It was chilly and he did not have a coat on. From the corner of my eye I saw how he entered the coffee shop (I assumed to warm up a bit) but was escorted out as he did not purchase a drink. I stood up and went outside to him and asked him if I could purchase a coffee for him. He looked me in the eyes and said, ‘Thank you ma’am.’ I purchased a huge cup of coffee and a muffin for him. Five minutes later I saw how he stood up and walked right into the coffee shop and sat down in one of the comfy leather chairs and drank his coffee. That day I learned the lesson of human dignity and how we can do little things to help even if we cannot rescue people.
My last example of a cultural encounter happened last December when I was in Warsaw, Poland, to do a workshop for teachers there. I take pride in the fact that I speak several languages and always try to accommodate communication by speaking the local language. However, I don’t speak any Polish. Many people spoke English there but not all. I noticed how people who knew very little English tried so hard so that we could communicate. I felt bad as I was in their country and they had to accommodate to my needs. I understand that English is a common language for people across the globe, but we still need to be aware of the truths underlying those communications, for example, who gets to speak in their language? How do we show respect through language choice and communication? How does language relate to power? That was a very humbling experience for me. At a minimum, we should never just start speaking English, assuming that the other person speaks/understands English, but always kindly ask if that indeed is the case.
I look forward to a great year in Honors! I look forward to hearing about your intercultural encounters (old and new) and the learning that resulted from them. Always remember:
‘Life begins at the end of our comfort zone’.— Neale Donald Walsch. Reproduced by kind permission from Dr. Dahlman. https://​mnsuhonors.​wordpress.​com/​2015/​08/​28/​some-of-my-favorite-intercultural-encounters/​



This article describes different types of encounters, with different snapshots of interaction flows and interaction episodes. We can see a clear connection between the complex adaptive system of Expression, with its language and non-verbal communication components, the enjeux and context components of the Encounter complex adaptive system and the notion of culture is mentioned too, this is a popular component of the Education complex adaptive system that will be outlined in the next chapter.
Summary
In this chapter, I have put forward different visions of interaction and described the different popular components of the Encounter complex adaptive system namely, episode related factors, context and Enjeux as well as pointing out how interaction can be seen as different kinds of flows or episodes. I believe that each and every component could be discussed in much more detail and hope to develop this discussion in future research. In the next chapter another one of the 4Es of Interaction: Education, will be discussed.
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Abstract
In this chapter consideration is given to what is passed on to us, what passes through generations to reach and form us and what experiences are brought with us to our interaction. According to the author, the components that come from our past experiences to our interaction flows and episodes are interconnected in a complex adaptive sub-system which is part of the interaction supercomplex adaptive system. This sub-system is one of the 4Es and is called Education. It is described in this chapter together with its main components which are formal, non-formal, informal and self-education and culture and an explanation of how it can be seen as a complex adaptive system and how it fits in with the interaction supercomplex adaptive system is given along with a detailed example.
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In the dreaming, Ngurunderi travelled down the Murray River in a bark canoe, in search of his two wives who had run away from him. At that time the river was only a small stream below the junction with the Darling River. A giant cod fish (Ponde) swam ahead of Ngurunderi, widening the river with sweeps of its tail (Ponde’s tail also made swamps and cliffs along the way). Ngurunderi chased the fish, trying to spear it from his canoe. Near Murray Bridge he threw a spear, but it missed and was changed into Long Island (Lenteilin). At Tailem Bend (Tagalang) he threw another spear; the giant fish surged ahead and created a long straight stretch in the river. At last, with the help of Nepele (the brother of Ngurunderi’s wives), Ponde was speared after it had left the Murray River and had swum into Lake Alexanderia. Ngurunderi divided the fish with his stone knife and created a new species of fish from each piece. Meanwhile, Ngurunderi’s two wives had made camp. On their campfire they were cooking bony bream, a fish forbidden to Ngarrindjeri women. Ngurunderi smelt the fish cooking and knew his wives were close. He abandoned his camp, and came after them. His huts became two hills and his bark canoe became the Milky Way. Hearing Ngurunderi coming, his wives just had time to build a raft of reeds and grass-trees and to escape across Lake Albert. On the other side their raft turned back into the reeds and grass-trees. The women hurried south. Ngurunderi followed his wives as far south as Kingston. Here he met a great sorcerer, Parampari. The two men fought, using weapons and magic powers, until eventually Ngurunderi won. He burnt Parampari’s body in a huge fire, symbolised by granite boulders today, and turned north along the Coorong beach. Here he camped several times, digging soaks in the sand for fresh water, and fishing in the Coorong lagoon.
Ngurunderi made his way across the Murray Mouth and along the Encounter Bay coast towards Victor Harbour. He made a fishing ground at Middleton by throwing a huge tree into the sea to make a seaweed bed. Here he hunted and killed a seal: its dying gasps can still be heard among the rocks. At Port Elliot he camped and fished again, without seeing a sign of his wives. He became angry and threw his spears into the sea at Victor Harbour, creating the islands there. Finally, after resting in a giant granite shade-shelter on Granite Island (Kaike), Ngurunderi heard his wives laughing and playing in the water near King’s Beach. He hurled his club to the ground, creating the Bluff (Longkuwar), and strode after them. His wives fled along the beach in terror until they reached Cape Jervis. At this time Kangaroo Island (Karta - the land of the dead) was still connected to the mainland (18,000 years ago), and the two women began to hurry across to it. Ngurunderi had arrived at Cape Jervis though, and seeing his wives still fleeing from him, he called out in a voice of thunder for the waters to rise. The women were swept from their path by huge waves and were soon drowned. They became the rocky Pages Islands. Ngurunderi knew it was time for him to enter the spirit world. He crossed to Kangaroo Island and travelled to its western end. After first throwing his spears into the sea, he dived in, before rising to become a star in the Milky Way. (Before Ngurunderi left the earth to live in the Milky Way he told the people ‘I am going first, you will come after me.’)
(Murray Creation—The Ngurunderi Dreaming Story as told by Albert Karloan (1939)
Resource used with kind permission: Ngurunderi—An Aboriginal Dreaming, The Culture of the Ngarrindjeri People, The South Australian Museum Catalogue, 1989



The story you have just read is said to be one of the oldest stories in the world. According to the linguists Dr Nick Reid and Professor Patrick Nunn at the University of the Sunshine Coast, Australia, it could date back 9800–10,650 years. It has been passed down through hundreds of generations, translated into different languages and is still being passed on today, here.
In this chapter we are going to consider what is passed on to us, what passes through generations to reach and form us and what experiences we have in our own lives that we then bring with us to our interaction. How does this heritage shape our worldview and how we see ourselves and others and how does it influence our behaviour, our way of being? For me the components
 that come from our past experiences to our interaction flows and episodes are interconnected
 in a complex adaptive sub-system which is part of the interaction supercomplex adaptive system
. This sub-system is one of the 4Es and is called Education. It will be described in this chapter together with its popular components
 which are formal, non-formal, informal and self-education and culture and we will see how it can be seen as a complex adaptive system and how it fits in with the interaction supercomplex adaptive system
.
What Is Education?
In the scope of this book Education is put forward as being one of the 4Es of interaction and is defined as different forms of behaviour learned from life experiences. The learned aspect can be more or less explicit and formalised in a type of system such as the school system. We have already seen that when we engage in interaction we are not neutral in the sense that the context of interaction and the enjeux of interaction (see Chapter 5) influence how and what is produced during interaction. What we should also consider is how the things we have already learned in life come to bear on interaction. These things we have learned and the experiences we have had will, consciously and unconsciously, feed into the interaction choices we make. This applies to all interactants, so you can imagine the cumulative weighting of Education present in a group of ten forty year olds. Four hundred years of accumulated life experiences influencing their interaction behaviour!
This E is very much linked to the interactant, in that the individual learnings are personal to each interactant. However, it is also possible to have shared learning, by different types and sizes of groups
, which could be likened to collective consciousness as put forward by Emile Durkheim
 ‘If we can say that in some sense collective representations exist outside of individual consciences, it is because they derive not from individuals taken one by one, but from their interaction, which is very different’ (Durkheim
 1963, cited in Masse
 2019). This means that the interaction supercomplex adaptive system
 somehow exists without belonging to an individual interactant. The interactant or interactants plug into the system and make it evolve, make it animate, but it is always present, in a dormant way, even without interactants.
Some Popular Components of Education
Formal Education
Before starting to consider formal education, let us think about how the commonly used term ‘education’, and not Education as used here to describe a complex adaptive system, is defined. To do this I shall draw on the basic underlying definition of education used in the collection of the Organisation for Economic Cooperation and Development (OECD) international education statistics, which is derived from the International Standard Classification of Education (International standard classification of education, 2012) and is described as follows:The basic units of classification in ISCED are the national (and subnational) education programme and the related recognized educational qualification. In ISCED, an education programme is defined as a coherent set or sequence of educational activities or communication designed and organized to achieve predetermined learning objectives or accomplish a specific set of educational tasks over a sustained period. Objectives encompass improving knowledge, skills and competencies within any personal, civic, social and/or employment-related context. Learning objectives are typically linked to the purpose of preparing for more advanced studies and/or for an occupation, trade, or class of occupations or trades but may be related to personal development or leisure. A common characteristic of an education programme is that, upon fulfilment of learning objectives or educational tasks, successful completion is certified.




Compared to previous versions, ISCED 2012 includes improved definitions for different types of education and clarifies their application. Categories have been added to the classification of levels in recognition of the expansion of early childhood education and the restructuring of tertiary education (OCDE, 2017). From this definition it is clear that education involves different types of learning; learning about things, learning how to do things and learning from our experiences. Learning can take place in different ways, one way is that it is organised in some kind of system of formal education, which is the first component
 I would put forward to be part of the Education complex adaptive system.
Formal education can be defined as being learning that takes place in the national school and university system. ‘The European guidelines identify the educational process in any activity undertaken by people, in the various stages of life, in order to improve their knowledge, skills and competences, from a personal, civic, social and occupational point of view, in a formal, non-formal or informal way … Formal learning refers to what takes place in the education and training system of a country. It is official, structured, organised by public organisations or recognised private institutions and results with formal certification and formal level of qualification which is recognised by relevant national educational authorities’ (Palumbo
 et
 al



. 2019).
This type of education starts at an early age, often in a collective way, and may continue throughout life, to a greater or a lesser extent. It is explicitly marked as being learning, is delivered in a structured way and is often subject to some form of assessment. Much of this type of learning is imposed within a framework that is decided without significant input from the learners and is rolled out on a general and uncustomised level. It is therefore something that may be shared by a large number of individuals, in the sense that the same input has been delivered to all participants and they have all had the opportunity to learn the same content.
In terms of interaction, formal education is part of what forms frames of reference for perceiving and interpreting the behaviour of others. This is obviously a crucial factor in what takes place in interaction and for the outcomes of interaction episodes and considerable literature has been devoted to this, particularly in ‘intercultural’ communication situations, which is what we will come to later in this chapter.
We can see that perception is also closely linked to empathy
, which is something I will outline in the next chapter. ‘The skill of really listening to and understanding another person is based on choosing to get into their internal rather than remain in our external frame of reference’ (Stewart
 2005) to get into another person’s internal frame of reference an interactant has to be able to see that person’s view of themselves as they see themselves, and not simply give the interactant’s view of the other person based on where the interactant is or what the interactant thinks he or she knows (Stewart
 2005). The competencies needed to navigate interaction are therefore learned and also felt. The Emotion complex adaptive system, which is the last of the 4Es, deals with this aspect and will be described in the next chapter.
Frames of reference are not only formed by formal education, they can be formed by other forms of education and life experience too. Nevertheless, the standardised nature of many national curricula taught in schools means that some standardised frames of reference are passed on to the majority of citizens on a national level.
It is quite amazing to imagine the number of sub-components that could be included in this part of the Education complex adaptive system; all the things learned at school from a young age. It is these learned items, sub-components, which we draw on to inform our interaction.
Non-Formal and Informal Education
As opposed to formal education, this type of learning is very much customised depending on the family, peers, friends, among others, that an individual learns from throughout life. This learning is perhaps more implicit in that it may not be clearly identified as ‘learning’ and not have a distinct framework and probably no formal assessment. It includes knowledge and experience passed down and on through generations, particularly in the case of learning from family.Non-Formal learning is characterised by a deliberate choice of the person, which takes place outside of the systems mentioned above, in any organisation pursuing educational and training purposes, even volunteering, the national civil service, private social service and in enterprises. Thus, non-formal education is any type of structured and organised learning which is institutionalised, intentional and planned by an educational provider, but which does not lead to formal level of qualification recognised by the relevant national education authorities. People of all age groups can participate in non-formal education which can be offered through courses, workshops, seminars.
Informal learning, lastly, is also developed whether or not there is a deliberate choice and is realised in the performance, by any person, of activities in everyday situations and interactions that take place in them, within the context of work, family and leisure. (Palumbo
 et
 al



. 2019)



This learning tends to be directed by those in the teaching role, although the learners can take a role in directing this learning through the questions they ask and the interests they show in various subjects as well as through the activities they take part in.
As this learning is more tacit in nature than formal education, its influence on behaviour and interaction is likely to be more tacit, or unconscious, too. There is also the consideration of what type of knowledge is being drawn on in interaction; codified or public knowledge that is likely to be validated somehow, or personal knowledge incorporating personalised codified knowledge as well as knowledge of processes procedures and skills (Eraut
 2000). ‘The personal, available for use, version of a public concept or idea will be determined by the personal history of its use. This may have been within a single context
 or across a range of contexts, and will have involved its integration with other knowledge, both personal and public’ (Eraut
 2000). Therefore, in order for an individual to become aware of this learning and the impact of it on him or her, some self-awareness and self-reflection is required in order to explore it. ‘People are predisposed to interpret other people’s actions in particular ways, creating preconceptions at early encounters which determine their own behaviour, and thus affect how others respond to them in ways which will often tend to confirm those preconceptions. While tacit knowledge of other people will continue to play an important part in our lives because it is available for almost instant use whenever we need it, it will rarely be as valid and unbiased as we like to assume. Greater self-awareness and remedial action will often be required’ (Eraut
 1994).
In terms of interaction we can see how formal, non-formal and informal education components interconnect with the others we have already explored in previous chapters, in an evolving way, the feedback from each interaction episode being integrated into the supercomplex adaptive system
 in anticipation
 of subsequent interaction. This component
 also contains a multitude of sub-components consisting of all the non-formal and informal education knowledge that has been learned.
It is also interesting to consider the role of memory and education as these two areas are closely linked, ‘our ability to learn, and repeatedly apply that learning to practice, depends on our capacity to process, store and retrieve information from our memory’ (Stanfield
 2019). Memory processes information in three steps; encoding, storing and retrieving. The retrieving step is interesting for interaction as the stored information in the memory comes to be mixed with the current information of the moment (Mastin
 2018) to produce the interaction behaviour. The role of memory in interaction has been studied in-depth, particularly in relation to how language is remembered (Van Dyke
 2012), I am not going to go further into this area here, but it is certainly something to be integrated into future research.
Self-Education
Self-Education, which is also known as autodidacticism or being self-taught, is learning, whether it be in the formal or non-formal and informal framework, or not, that is learner-directed. The learner decides on the path that this learning should take as well as the form it should take and the desired outcome. This is therefore different in nature to the above-mentioned types of learning and, although it may be driven by the unconscious, it is conducted in a conscious and explicit way. The same points as outlined in the previous two sections are to be considered. There is some level of discussion about what this type of education actually means; is it education of the self, about the self, or by the self? (Hamm
 1982). Here, I merely want to think about the type of information that is gathered by interactants as a personal choice, for personal reasons and to develop themselves in certain ways, this does not necessarily have to be in-depth or highly intellectual learning, it could be as simple as the choice of literature read as an individual. The age of learners might influence the type of learning that takes place and the level of autonomy.
Culture
After looking at different types of education; formal, non-formal, informal and self-education, let us think about another popular component of Education, another type of learned behaviour: culture. Culture has been notoriously difficult to define. ‘While culture is considered important to fathom, it is obscure and difficult to analyse. You can’t see it; you can’t count it in any obvious way’ (Ochs
 2002). Despite there being many discussions on what culture actually is, many definitions mention the notion of it being something learned. Geert Hofstede
 (1991) ‘each person carries within him or herself patterns of thinking, feeling, and potential acting which were learned throughout their lifetime’. ‘A learned meaning system that consists of patterns of traditions, beliefs, values, norms, meanings and symbols that are passed on from one generation to the next and are shared to varying degrees by interacting members of a community’ (Ting-Toomey
 and Chung
 2011), ‘An integrated systems of learned behavior patterns that are characteristic of the members of any given society’ (Oosterwal
 1961), ‘A learned set of shared perceptions about beliefs, values, norms which affect the behaviors of a relatively large group of people’ (Lustig
 and Koester
 1999).

Why have there been innumerable attempts to define culture? Because it is extremely complex. However, many definitions fail to really home in on this complexity. When Helen Spencer-Oatey
 describes culture as ‘a fuzzy set of beliefs…’ (Spencer-Oatey
 2000) she seems to be hinting at the evolving nature of it by using the word ‘fuzzy’, but this is not made explicit. There have been notions of the dynamic nature of culture included in some definitions such as describing it as a verb, ‘culture is a verb’ (Street
 1993) expressing the changing nature of culture. What is suggested in this book is that the wording ‘complex adaptive’ is added to the other definitions of culture, that is to say an individual’s culture is ‘part of a complex adaptive system of beliefs…’. If we then want to consider national culture or corporate culture, we would have to modify this definition to ‘a complex adaptive system of a country’s or a company’s set of beliefs…’.
Although culture has been included as a component of Education, it is in no way intended to be done so with an essentialist approach, that is to say seeing culture as somehow bounded or objectified. ‘The essentialist view
 sees cultures – national or smaller units – as containers of culture, each one separate from the other. Within this view, each culture is a set of characteristics that can be studied and used in order to communicate with the people ‘belonging’ to this culture’ (Virkama
 2010).
It should be seen, as the other components
, in a very fluid way as Fred Dervin
 suggests, ‘This fluid or fluid approach is opposed to a solid approach (Bauman
 2001) and herderian of the relatively static culture that encloses individuals in categories (national, racial, ethnic or cultural)’ (Dervin
 2012). He ‘argues for fluidity which is the only one possible in order to give back its place to the individual and his faculty of judgment. Thus, a person is not the simple product of a story in a given place, but also an actor of this space-time that he can choose to adopt, to deny or manipulate, etc. despite or depending on the contingencies of the interaction’ (Dervin
 2012). While Adrian Holliday
 underlines ‘The aim must therefore be to recover “culture” from the essentialist way of thinking – from a means whereby we categorise whole nations, regions, religions and so on, and confine people to them. Perhaps we simply must not apply it to these large things at all, unless we are clearly invoking something not scientific or objective, but figurative, poetic, inspirational or political, in which case we must always be aware that it is an imaginary and never be taken in’ (Holliday
 2013). Holliday’s work on culture often draws on the flowing, dynamic nature of culture and discusses the role of boundaries in our perceptions of culture, although he does not draw on complex systems theory
 directly.

Research already exists on culture as a complex system, mostly in relation to organisational culture, for example Morris et al. state that ‘complex systems theory provides strong tools to capture and delineate culture’ (Morris
 et
 al



. 2013). They model culture on the basis of seven layers
: physical, individual, functional, social, structural, normative and informative and particularly focus on applying this model to organisational culture intending to add to the literature on cultural dimensions, which may open it to the same risk of essentialism. ‘Dimensions of dominant models of culture, namely, Hofstede
 (5), Trompenaars and Hampden-Turner (7) and Global Leadership and Organizational Behavior Effectiveness (GLOBE) (9) – referred to as the paradigm of 5-7-9 cultural dimensions … tend to essentialize culture’ (Nathan
 2015).

Seel
 also writes about culture as a complex system and how it can be useful to see it as such when analysing organisational culture ‘Conventional approaches to organisational culture and change have been inadequate, partly because they have been based on outmoded models of organisational dynamics. A complexity approach can offer a new perspective, or paradigm, which leads to a radically different kind of practice for change agents’ (Seel
 2000). It is therefore valid to apply complex systems theory
 to culture and it could be extended to other approaches to culture as suggested here.
Like the other components of Education, there is a myriad of sub-components and possibilities for arborescence that can be included in culture. This might make it seem rather unwieldy, but does help us grasp the vastness of the system and why we need to take so many things into consideration when navigating interaction. I come back to this issue later, in Chapter 8, which looks at possible ways to teach about interaction and why it is vital to demonstrate the immensity of the system.
Education as a Complex Adaptive System
Perhaps more evidently than for the other two Es previously discussed in Chapters 4 and 5; Expression and Encounter, Education easily meets all the criteria for being a complex adaptive system; it is certainly a non-linear
, interconnected system, indeed it would be hard to imagine how the components of this sub-system could be separated from one another. It is emergent, spontaneous
 and adaptable and constantly evolves in line with the interaction and addition of experience to the interactant’s repertoire. This experience feeds back into the Education sub-system in order for it to continue to adapt with the aim of increased efficiency.
It is worth pointing out that there has been work done on formal education as a complex adaptive system, mainly focussing on a school, school district or formal educational system as a complex system, ‘The educational system is a complex system because of the following properties: constant change, tightly coupled parts, feedback loops, nonlinearity, self-organization, adaptation, and emergence’ (Mital
 et
 al
. 2014), with the intention of finding a more effective way to run a school system by adopting a new approach.

In his work on a language school as a complex system, Kostoulas (2018, p. 193) adopts a holistic perspective focussing on four themes: the state space of the system, the affordance landscapes that were generated from learning resources, the intentionalities that drove the system and the regular patterns of teaching
 and learning that emerged in the system. The aim was to describe English Language Teaching (ELT) phenomena from a complexity perspective in order to obtain novel insights, such as how activity emerges in the system, and to provide a clear theoretical account of the phenomena observed in language education (Kostoulas 2018, p. 20).
In a similar vein, Regina Frei
 suggests using complex systems theory
 to find innovative solutions to the current issues facing the education system in Switzerland, ‘The motivation
 for applying complex systems thinking
 to educational systems is that our societies are becoming increasingly complex and intertwined. The modern globalised world needs mainly specialists – people who are particularly good at a few things, which often do not correspond to classical school teachings; some “all-rounders”, who are good at many things, will make connections between them’ (Frei
 2011).
It can also be useful to consider the notion of ‘nested but interpenetrating systems’ (Byrne and Callaghan 2014, p. 45) when approaching the components of Education and considering how they are interconnected
. Byrne and Callaghan use this conceptualisation as a way of viewing social structures operating on different levels. All the levels of the structures shape one another ‘the relationship between higher-order and lower-order activity is mutually shaping’ (Gkonou et al. 2015, p. 5).
As touched on in Chapters 3 and 4 some of the popular components have been researched as complex adaptive systems in their own right. This means that perhaps this 4E although called a sub-system could also be considered to be a sub-system cluster with complex adaptive systems and popular components.
Although different to the 4Es, it is interesting to see that complex systems theory
 is being used in social sciences
 to try to improve efficiency through a change of approach, this is one of the aims of using complex systems theory
 to better understand interaction and ultimately to improve the ‘effectiveness’ of it, which will be considered further in Chapter 8.
Education in Interaction
We have already looked at the key functions of the other 4Es in interaction; while Expression vehicles the message of interaction and Encounter is closely related to the content of the message, I would suggest that Education is associated with the archives that shape interaction. It represents the repository of data that is part of what determines what occurs in interaction. It is an immense system that is very much interconnected with Expression and Encounter, because the components
 of them are also related to learned behaviours, for example we learn language, we learn how to behave in a restaurant.
However it is the real time nature of interaction which differentiates between drawing on learned behaviour and having spontaneous
, instantaneous and unique conditions arise that have to be dealt with in a new time and space by manipulating and implementing the various components
 in a new way. Whatever has been learned cannot fully prepare an interactant or interactants for new and more or less unpredictable
 interaction flows and episodes. No interaction instant can ever be identical to another one.
Example
Below is an example of how we learn from experience and how it can affect future interaction.Restaurant Manager Sets Bad Customer Service Example
The other night I had dinner at a favorite restaurant. Unfortunately, a bad customer service experience tainted the evening. The good news is that this event created a learning opportunity.
On that evening I ordered the pasta dish that I’ve been ordering for years. It came out wrong. It had peas in it. Not just a few peas, but loaded with peas. And I hate peas. I picked up the menu and confirmed that I hadn’t misread the description. Nowhere did it say peas. I motioned the server over and told her about the problem. She had a great attitude and was happily going to take care of the situation. But, just about then, the manager who had been observing, stepped in. I had never seen this manager before. He didn’t apologize, and instead told me that they have two chefs and that this one likes to put peas in the pasta dishes. He said that most people find that the peas are a pleasant surprise.
Ah, that explains it. A pleasant surprise – not for me! And I nicely told him so. He just stared at me. I could tell how uncomfortable the server was at this interaction. She wanted to do something, but the manager had taken over, and he was blowing it.
Eventually, the manager asked if I would like to get a different pasta entree. I asked if they could make the same dish without the peas, as was on the menu. He finally took the dish away.
Several lessons come out of this incident:
The server was handling things just fine. The manager got in the way of her taking care of me.
The manager didn’t respond with the same enthusiastic attitude of taking care of me, the way the server did. He didn’t even apologize. Managers should set examples – good examples.
The manager should have immediately taken the dish away. If you can get a problem out of the customer’s sight, do it quickly. Once the dish has been taken away, then launch into recovery mode.
The manager made an excuse rather than give an explanation. There is a fine line between excuses and explanations. An explanation comes with an apology and doesn’t come across as defensive or aggressive.
The manager wasn’t listening to me. Why would he call the peas a pleasant surprise when he knew I didn’t want them in the pasta? Because, he was defending the decision of his chef to change the ingredients. (Read that as changing a process if you aren’t in the restaurant business.)
Finally, the incident broke the consistency of prior experiences, which now leads to a lack of confidence. The next time I order this pasta dish I’m going to have to ask if it has peas, because you never know who’s cooking in the back. Will it be the chef that likes to ‘pleasantly surprise’ people with ingredients that aren’t listed on the menu or the chef that follows the recipes I love – the ones that make me want to come back again and again.
The restaurant is great, and I’m going back, because I know this is an isolated incident. But, what if this was my first or second time at this restaurant? Given all of the good places there are to eat, would I want to spend my hard-earned money at a restaurant, or with any type of business, that makes mistakes? My friend Tom Baldwin, former CEO of Morton’s Steakhouse says, ‘Great service is mistakes handled well.’ That’s great advice for any business.
Reproduced with kind permission: Hyken, S. (2019). [online] Hyken.com. Available at https://​hyken.​com/​customer-confidence/​restaurant-manager-sets-bad-customer-service-example/​. Accessed 12 April 2019.



In this example we can see that what the customer learned from this experience of bad service will influence his future expectations about the restaurant and probably the interaction that will take place if he returns to the restaurant in future. For instance, he is likely to have learned to approach choosing his dish differently and he has learned that the manager is not very sensitive to his complaints.
Summary
In this chapter, we have explored the Education complex adaptive system that is part of the Interaction supercomplex adaptive system. We have seen that the popular components of this system stem from the experiences we have in our lives, both in a formal way through, for example, some kind of school system, and in an informal way via learning from peers, family, friends and so on, as well as from all the sub-components that can be included under the umbrella word ‘culture’.
The information contained in this sub-system forms a repository of learned experience that we draw on in shaping our interaction in its various forms. There are parts of this complex adaptive system that are very much related to the interactant, very personal, which customise the interaction supercomplex adaptive system for the interactant. At the same time there are parts of the system that may be shared by various sizes and various types of groups
 with crossover between the groups being possible. These are the less interactant-specific parts.
In the next chapter we will consider the final one of the 4Es: Emotion.
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Abstract
In this chapter, the Emotion complex adaptive system is described and it is shown how it can be a part of the interaction supercomplex adaptive system. It is described and defined in terms of its main components, namely emotional state, level of consciousness of emotions and volonté, a French term that is similar to desire or willingness, and its role in the supercomplex adaptive system is outlined. This role mainly concerns the strong influence it has on the outcomes of interaction, the potential ‘success’ of interaction, in the sense of interactants reaching their interaction goals. This 4E is closely linked to motivation and is a key leverage for educational purposes in that it constitutes the affect part of the interaction supercomplex adaptive system.
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Spot the difference: When you meet your friend for lunch what is the difference in what you might say and how you might behave depending on whether your morning has been like scenario one or scenario two? What is the difference in how you might react to what your friend says? What is the difference in the body language you might express? What is the difference in the way you will interact?
Maybe you think there will be no difference in the interaction that takes place after scenario one and scenario one. That could be true. But maybe you will think that by the time you meet your friend for lunch in scenario one you will be in a bad mood and might want to complain about your morning, let off some steam, not talk at all or even be a little grumpy or short-tempered with your friend, who in return might be concerned, surprised or short-tempered too.
This may seem a little clichéd, but the point is to try to think about how emotion affects interaction. It is highly likely that interaction is influenced by different components of Emotion which may originate from different sources such as an interactant’s interaction flow, the Encounter conditions of the interaction episode or flow, or be shared collectively due to some shared Education.
In this chapter, we are going to consider how the Emotion complex adaptive system is part of the interaction supercomplex adaptive system. It will be described and defined in terms of its popular components, namely emotional state, level of consciousness of emotions and volonté, and its role in the supercomplex adaptive system will be outlined.
What Is Emotion?
As in previous chapters, it is useful to start by defining what Emotion is in terms of the 4Es put forward here. Emotion is a complex adaptive system consisting of several popular components which can be subdivided into a multitude of sub-components and which are all interconnected within this sub-system and with the overall supercomplex adaptive system.
Emotion consists of the emotional states that we bring to interaction, that we experience during interaction, that influence interaction and that are elicited by interaction, these states include the ‘usual’, ‘basic’ emotions such as anger, fear, sadness and happiness states.
I would also include in the definition of Emotion used here, the level of consciousness of the interactants about interaction and their involvement in it and thus their ability, or not, to control or manage or channel these emotional states.
Emotion as described here can also be extended to the realm of desire and resistance, which is embodied in the term volonté, to enter, or not, into interaction. I believe that this aspect is a key motivational driver for the outcomes of interaction.
Some Popular Components of Emotion
Emotional State

Emotional state is the first component of Emotion and is often what is meant when emotion is commonly mentioned. Indeed, if we look to a dictionary, the basic definition of the word emotion is ‘an affective state of consciousness’ (www.dictionary.com 2019). This would mean that states of joy, sorrow and anger are emotions.
As opposed to feelings, which may tend to be more durable, emotions tend to fluctuate and change over time, even over the course of a short time, such as a day, and are thus characterised by instability, great intensity, a partial perspective, and relative brevity (Goldie 2012). Emotional states ‘indicate a transition in which the preceding context has changed but no new context has yet stabilized’ (Goldie 2012).
The great intensity of emotional states is due to the fact that ‘the mental system has not yet adapted to the given change, and, due to its significance, the change requires the mobilization of many resources’ (Goldie 2012).
Emotions are ‘partial because they are focussed on a narrow target, such as one person or very few people, and they express a personal and interested perspective’ (Goldie 2012). Finally, as the mobilisation of all resources cannot last forever and a change cannot persist for a very long time, emotions are transient (Goldie 2012). This does not mean, however, that brief emotional states cannot have a long-lasting effect on behaviour.
In some research on emotional state it has already been considered to be a complex system with various components, Ben-Ze’ev posits ‘An emotion is a complex system consisting of various mental capacities, modes of reference, attitudes, activities and states’ (Ben-Zeʼev 2001).

Complex systems theory has also been applied in other research on aspects of emotional state; Fogel et al. applied it to emotional development in infants, ‘We postulate that emotion is not felt experience alone, nor a pattern of neural firing, nor an action such as smiling. Emotion is the process that emerges from the dynamic interaction among these components as they occur in relation to changes in the social and physical context’ (Fogel et al. 1992). While Pinazo-Calatayud states, ‘Emotions may be considered to be structured as a dynamical system, their evolution dependent on time, involved in the dynamic of an operator that successively transforms each one of their initial states in accordance with the interaction of the multiple variables required to describe each of their states’ (Pinazo-Calatayud 2006). Each researcher has a slightly different vision of how emotion can be seen as a system, but they all mention that emotional state has components, is emergent and evolves over time.

Emotional state is connected with the interactant as it refers to a person’s emotional states, that is to say the emotional states a person is experiencing, at a given time. I have included it as a component of the 4E Emotion because the emotional states felt by interactants at the time of interaction have an effect on the interaction. For instance, they may influence what is said, or not said, how it is said and how it is received. This emotional state component can be responsible for ‘distorting’ messages, bringing into play the illocutionary force of an utterance. That is to say Do you know what time it is? is uttered with the illocutionary force of a yes-no question, but uttering it is an illocutionary act of a request or, if said in a certain emotional state, a complaint (Austin 1962).
Moreover, Emotion is clearly interconnected with the other 4Es, as outlined in the previous paragraph emotional state influences Expression in terms of language use, it can also affect non-verbal behaviour that is used to express or indicate the emotional state. Some theories linking emotion and behaviour hold that emotions activate fixed behavioural ‘programmes’; anger activates aggressive actions, for example (Young 2019). This also means that emotional state can influence non-verbal behaviour such as facial expression, eye contact and hand gestures.
Emotion is also very much connected to Encounter as emotional state is closely linked to context. Returning to Fogel et al., according to the social process theory of emotion emotions are not merely states, but rather ‘self-organizing dynamic processes that are created with respect to the flow of the individual’s activity in a context’ (Fogel et al. 1992). They are influenced, among others, by transactions between the individual and the environment.
Emotion is linked to Education whereby some researchers hold that how emotions influence behaviour depends upon the individual’s learned experiences (Young 2019). This also brings us back to the notion of memory which was touched on in Chapter 5 as well as back to language, a component of Expression. Language can influence emotional state, ‘Language organizes experiences into categories and shapes thought. Words related to various emotions are an important part of the emotion schema stored in memory. It has long been thought that language influences experience, including emotional experience’ (LeDoux and Brown 2017). Furthermore, emotion schema, built up by past emotions stored in the memory, would provide a context and set of constraints for anticipated emotions (LeDoux and Brown 2017). Thanks to the 4Es it is possible to grasp the level of involvement of emotional state in interaction.
Finally, it is worth mentioning the notion of emotional contagion. This is a term to define the fact that ‘When people are in a certain mood, whether elated or depressed, that mood is often communicated to others. When we are talking to someone who is depressed it may make us feel depressed, whereas if we talk to someone who is feeling self-confident and buoyant we are likely to feel good about ourselves’ (Hatfield et al. 1994).
This means that in interaction interactants tend to mimic the emotional states of one another and this has an impact on their behaviour in interaction. Emotional contagion can occur in various ways and is influenced by many factors related to the interactant and the context of the interaction. (Hatfield et al. 1992). The level of susceptibility of interactants to emotional contagion can be a factor in building relationships and laying the ground for further interaction (Englert 2015).
Emotional Awareness

Emotional state is related to the experience an individual is having at a given time, whereas emotional awareness refers to how much they are aware of their emotional state. Emotional awareness ‘is essentially being able to identify the emotions you’re experiencing at any given time’ (Tull 2018). The reason for including emotional awareness as a component of Emotion is that when interactants become aware of their emotions, they may change their behaviour in interaction. ‘People would like to be able to choose what they become emotional about and how they behave when they are emotional. The key to both is having better awareness’ (Pogosyan 2018).
I decided to focus on emotional awareness rather than emotional intelligence because although emotional awareness can be considered to be an essential ingredient of emotional intelligence, it does not involve consciously learning a skill. Emotional awareness here simply means whether or not the interactants know what emotional state they are in and whether or not they can act on it. Emotional intelligence, on the other hand, is defined as ‘the ability to identify, assess, and control one’s own emotions, the emotions of others, and that of groups’ (Goleman 1995). As emotional intelligence is an ability, it means it is something learned, a skill, with the intention of using the skill to be able to achieve a certain outcome. This would rather be a component of Education than Emotion, although of course they can be interconnected.
Emotional awareness can also be related to emotional consciousness, which is also likely to have an impact on the behaviour of interactants in interaction. When not felt by the organism undergoing it, the emotion is said to occur ‘unconsciously’ (Prinz 2005). However, some researchers assert that an emotion is always conscious (Clore et al
. 2005), while others argue for the existence of unconscious emotions (Prinz 2005). ‘Emotional consciousness’ can refer to three different processes, so it can have three different meanings depending on how one understands consciousness.
The first meaning of ‘emotional consciousness’ is the experience itself, or the phenomenology of the emotion. According to the second and third senses, emotional consciousness is the conscious access an individual can have to the emotion itself. An individual can consciously access their emotion through a subjective/phenomenal access (second sense), or through a cognitive one (third sense). Block makes a conceptual distinction between a phenomenal consciousness and a cognitive access (Block 2011). He explains that an individual can be conscious of their emotion thanks to a subjective/phenomenal access, and/or thanks to a more cognitive access.
Some researchers have studied the cortical circuits in the brain in an attempt to understand emotional consciousness. They are interested in accounting for how emotional states arise as a result of introspective awareness of internal information, taking the example of fear and arguing that in the presence of a threat different circuits underlie the conscious emotional state of fear and the behavioural responses and physiological responses that also occur. According to their research, ‘the experience of fear, the conscious emotional feeling results when a first-order representation (FOR) of the threat enters into a higher-order representation (HOR), along with relevant long-term memories including emotion schema that are retrieved’ (LeDoux and Brown 2017). Their theory can potentially account for all forms of fear: those accompanied by brain arousal and bodily responses and those that are purely cognitive and even existential. These principles can likely be leveraged to account for other emotional states too.
If interactants are aware of their emotional states, they may be in a position to act on this awareness and adapt their behaviour in interaction. Consciousness allows the organism to go beyond simple, habitual reactions and design novel, complex, context-sensitive forms of responding’ (Winkielman et al. 2011). The adaptation does not necessarily mean that the interaction will be more ‘successful’. This is something that we shall return to in the following section and in the following chapter.
Volonté
In my view of the 4E Emotion as described here not only are emotional state and emotional awareness part of this system but volonté is also a component of it, it is volonté that is key to determining the outcomes of interaction.
What is volonté? Volonté is a French word and can be defined as follows: ‘La volonté est la capacité à accomplir un acte intentionnel, consciemment’ [the ability to accomplish an intentional act, consciously].1 There is also good (bonne) volonté and bad (mauvaise) volonté: Bonne volonté est le désir de bien faire, d’être obligeant, serviable [the desire to do right, to be obliging (like to please), helpful (like to provide a service)], Mauvaise volonté est la résistance à faire quelque chose qui est demandé [resistance to do something that is requested] (Larousse 2019).
The intentional and conscious features of volonté are key to understanding this term. To compare bonne and mauvaise volonté the notions of desire opposed to resistance are very important. The French terms are preferred here because the definitions are different to the definitions of the typical translations of the terms in English: Willingness: the quality or state of being prepared to do something; readiness, Goodwill: friendly, helpful, or cooperative feelings or attitude, Ill will: an unfriendly feeling: a feeling of hatred or dislike (Oxford Dictionaries | English 2019).
Here the intentional aspect of willingness seems weaker to that of volonté and there is no mention of desire or resistance, but rather a focus on friendly versus unfriendly feelings. Yet, in terms of interaction it is the desire and resistance to interact that has a crucial role to play in it. It is suggested that this desire or resistance is extremely important in determining the outcome of interaction. Bearing in mind, however, that there is interplay between the other components of the sub-systems involved in interaction and this one.
I have included it in this system, because I believe it is closely linked to emotional state and emotional awareness, while not being an emotional state in itself. It can be considered to be a ‘volitional (willing and intending) state of consciousness’ (Swijtink 2019) as opposed to an affective one. In short, emotional states aim at reflecting reality, volonté [desire2] at altering it’ (Burton 2015). Volonté may give rise to an emotional state which gives rise to another, different type of volonté, and so on; or an emotional state may give rise to volonté which gives rise to another, different emotional state (Burton 2015). For example, if I am angry with someone it may be because I desire them to treat me with more respect, or if I am afraid of something, I might desire to run away from it to save myself. Therefore it is clear that emotional state and volonté are intrinsically linked as we would expect in the Emotion 4E.
It is worth further stipulating that volonté is considered here in a similar way to the notion of willingness to communicate; it is related to the desire to interact, rather than more general desire for something or someone. Willingness to communicate is an area of research in first and second language acquisition. ‘Originating from the first language (L1) communication literature, willingness to communicate (WTC) is defined as an individual’s tendency to communicate across various contexts’ (McCroskey and Baer 1985; McCroskey and Richmond 1990).
In second language acquisition (SLA) literature, WTC is referred to as the probability of initiating communication in the target language when an opportunity arises (MacIntyre et al
. 2003; Choe 2017). WTC has been considered to be a dynamic system in its own right which interacts with components such as topic, context, interlocutors and classroom size influencing the WTC of interactants (Choe 2017; Liu 2017).
Here, volonté is close to willingness to communicate but without focussing on the language used, it is a more general wish to engage in interaction or not. It is naturally also linked to an interactant’s motivation in engaging in interaction, whereby motivation, without entering too deeply into the subject, can be seen as ‘an inner drive or need that leads to sustained effort toward a specific goal’ (Jameson 2019).
I suggest that there may be different levels of volonté depending on the situation of the interactant involved in the interaction. These levels are: bonne volonté: the desire to do right, to be obliging, helpful, lack of bonne volonté: no desire to do right, to be obliging, helpful, but no resistance to do something that is requested, mauvaise volonté: resistance to do something that is requested.
Furthermore, I hypothesise that there are three possible results of the presence of bonne or mauvaise volonté in interaction: If bonne volonté is present, it will be a driver for the [successful] realisation of the interaction, If there is a lack of bonne volonté, the risk of the interaction not reaching the desired outcome is increased, If mauvaise volonté is present, the interaction is likely to fail to reach the desired outcome.
It is important to consider the influence of volonté on interaction, particularly when teaching on this subject, in order to not miss out an essential criterion to ‘successful’ interaction. It would be unwise to assume that breakdowns in interaction are only due to lack of understanding, lack of some kind of competence or lack of empathy for the Other, without appreciating that an interactant might not have sufficiently drawn on the volonté component of this supercomplex adaptive system.
It is further suggested, that an interactant may consciously or unconsciously exhibit false bonne volonté in order to obtain something or reach a certain objective. This means that they manifest to Others and/or in their environment a volonté that is only superficial; they actually feel no volonté or resistance. It is posited that the effect on the interaction outcome is likely to be the same as for a lack of bonne volonté or for mauvaise volonté. Thus, for volonté to ‘work’ it must be sincere.
Emotion as a Complex Adaptive System
Emotion binds all the elements of the system together. It is the driving force that encompasses and accompanies all the components of the system as well as existing in its own right.
Aspects of Emotion have already been studied as a complex adaptive system. For example, Tardif et al.

 (2019) researched emotion regulation as a complex system in order to ‘allow for a deeper understanding of the feedback mechanisms and interrelationships inherent across the multiple domains and time scales of emotional reaction and regulation’. As we know feedback loops and interconnectedness are features of complex adaptive systems. The participants in their study were children as were the participants in an earlier study led by Fogel et al. (1992) which applied dynamic systems theory to infant emotional development proposing that emotions ‘are not states but self-organizing dynamic processes intimately tied to the flow of an individual’s activity in a context’. This is very much in line with the view of the Emotion 4E presented here.
Pinazo-Calatayud (2006) also looked at emotion, in the sense of emotional state, as a complex system stating that ‘emotions cannot be understood in isolation from other elements of the mind, as response mechanisms integrated in complex structures. The behaviour of these structures cannot be explained without taking into account the processes of change, time and interdependence (Izard, 1991; Munné, 2005; Velasco, 1999)’. Considering emotional state as a response mechanism would suggest that it is spontaneous; a common characteristic of complex adaptive systems.

Witherington and Crichton (2007) clearly point out the shift from the structuralist to the functionalist approach to studying emotional states which has led to an interest in applying systems theory to this field ‘The structuralist conceptualization of emotion regards emotional behavior as simply a readout of internal feeling states or of central nervous system programs. By this conceptualization, emotional development is little more than a by-product—an epiphenomenal consequence— of maturational and/or cognitive developmental processes. Such structuralist notions have given way to a functionalist orientation that regards emotional behavior as functioning to establish, maintain, or alter the relation between an organism and its environment’ (Witherington and Crichton 2007). These researchers highlight the adaptable and emergent aspects of complex systems.
Finally, we should remember that Emotion is not just individual interactant based, which is why, as with other popular components in the interaction supercomplex adaptive system, it reaches beyond one body. Emotion can be shared by groups (Rhee 2007), for example, or even on a larger scale in terms of a kind of collective emotional consciousness (Schmid 2014).
Emotion in Interaction
At the end of each chapter we have explored the key role of the particular 4E in question in the overall interaction supercomplex adaptive system. In this case, the Emotion 4E has a strong influence on the outcomes of interaction, the potential ‘success’ of interaction, in the sense of interactants reaching their interaction goals. This 4E is closely linked to motivation. It is a key leverage for educational purposes in that it constitutes the affect part of the supercomplex adaptive system, as opposed to the other sub-systems, which are more related to cognitive processes.

Teaching related to the other sub-systems can focus on cognitive aspects, as explored further in the next chapter. Whereas teaching related to this sub-system has to involve cognitive and affective aspects in order to be effective. If that is at all possible.
Example
Below is an adapted extract from a case study illustrating how the various components of Emotion influence interaction.As Carlos Guerrero walked into the meeting he noticed that Larry Berman was absent again.
‘Morning,’ he said, … ‘Hit me with your updates.’
‘We’re not sure whether Larry has signed the contract with the social login provider yet,’ Irina said.
‘OK, let’s check with him on that,’ Carlos replied, realizing that he’d said the exact same thing the day before. ‘What time did he say he’d be in?’ Irina exchanged a nervous glance with Mike, Larry’s number two, and they both shrugged. ‘I’ll give him a call,’ Carlos said with a sigh.
As Carlos was leaving that evening he saw Larry in the car park … he waved his hand dismissively. ‘Don’t come back in on my account. I’ll see you tomorrow.’
… Carlos knocked on the open office door and peered in … Larry looked up angrily. ‘What are you doing here?’
‘I’m worried about you, Larry. It’s almost 8 o’clock and you’re just coming to work.’
‘I know that—don’t you think I know that?’ Larry’s voice rose. ‘I’ve been working all day at home, too. There are a million things to do. … Why wouldn’t I be here at night? Why on earth wouldn’t I?’
Adapted from a version of this article appeared in the May 2016 issue (pp. 109–114) of Harvard Business Review. https://​hbr.​org/​2016/​02/​case-study-should-you-address-a-colleagues-erratic-behavior.



This example shows instances where emotional state, such as nervousness and exasperation, affect interaction. These states have an impact on non-verbal communication as well as the language used. We can also see that there is a resistance to interact, which brings in the Volonté component of Emotion. This resistance to interact of one interactant in turn influences the emotional state of the other one.
Summary
In this chapter we have explored the 4E Emotion and considered the importance of it in the interaction supercomplex adaptive system. We have seen that there are three popular components; emotional state, emotional awareness and volonté. These components are very important in terms of influencing the outcomes of interaction and whether these outcomes can be considered to be successful or not by the interactants involved in them. In the next chapter I will outline some possible ways to explain and explore the 4Es in the classroom.
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Footnotes
1Author’s own word-to-word translations.

 

2I use volonté here to avoid confusion, but the term desire was used in the original citation of Burton (2015).
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Abstract
After having outlined the concept of supercomplex adaptive systems and the model of the 4Es of interaction in detail, this chapter is devoted to an exploration of how to teach about interaction in a different way by applying the 4Es concept in teaching and attempting to work on the cognitive and affective aspects of it with learners. A case study of an initial trial of using the 4Es in teaching will be described in the second part of the chapter. The question of what effective interaction learning is discussed and the author suggests bringing the notion of heartfulness into teaching and learning in order to foster a better understanding of this subject.
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After having outlined the concept of supercomplex adaptive systems
 and the 4Es of interaction in detail, this chapter is devoted to an exploration of how to teach about interaction in a different way by applying the 4Es concept in teaching
 and attempting to work on the cognitive and affective aspects of it with learners. A case study of an initial trial of using the 4Es in teaching
 will be described in the second part of the chapter.
It is worth mentioning in which kind of cases teaching
 on interaction takes place. It is often integrated into language teaching
, and in particular second language acquisition (SLA) teaching, and teaching about culture or intercultural communication
. It is also included in other fields of study, such as international business, professional communication, media studies, psychology and various professional training courses, where it is likely not to be the sole focus of the course in question. This means that the amount of time devoted to such learning varies according to the role it is given.
Interaction learning can be integrated into teaching
 for all ages, the kind of teaching I focus on here and that included in the case study is mainly aimed at undergraduate or postgraduate university-level teaching
, but this does not mean it could not be adapted for other levels or situations.
Teaching About Interaction
For those of us who have ever learned a foreign language and then tried it out in real life
, we know that what we learn in the classroom
 does not generally match what happens in real life. This mismatch between learning and reality can be applied to interaction in situations we experience in daily life professionally and personally in a similar way as for a foreign language. This is due to the fact that what we learn about interaction is not what happens in reality (Duda
 and Tyne
 2010).
I mention foreign language learning because much of the learning about interaction takes place in the language learning classroom
, although this is not the only place, as is pointed out briefly above and in more detail below. In terms of language learning, in particular second language acquisition, it has been argued that it is impossible to have a real-life situation in a classroom environment
 ‘The language cannot be authentic because the classroom
 cannot provide the contextual conditions for it to be authenticated by the learners’ (Widdowson
 1998) with some researchers believing that it is not even necessary to try to recreate real situation in the language learning classroom
. For example, Adami
 points out that ‘materials need not always be seen as crucial vectors of “realness” in input’ (Adami
 2009). However, as learners know that the classroom
 is not a real, or natural situation, they ‘reject the imposition to use the [target language] TL for real communication, as their experience of it is not for real purposes. The classroom
 as a context of use of the TL is unrelated to their need to make meaning and they no longer cooperate in their use of the TL’ (Mickan
 1997).
The same observations can apply to a classroom
 where some kind of ‘cultural’ or ‘intercultural’ teaching
 takes place. Learners learn about aspects of another ‘culture’, for example, greeting rituals or gift-giving etiquette, only to find things do not match up in their real-life
 interaction. This is to be expected due to the exacting nature of the subject in question, as Michael Byram
 points out intercultural competence teaching objectives are, ‘very demanding and more complex than those which usually guide the work done in classrooms’ (Byram
 1997).
In the education world, teaching
 about interaction tends to be simplified with the intention of making it easier to understand, but the fact is that it is not simple; it is a supercomplex adaptive system
, as we have seen in previous chapters. Indeed what I suggest is needed is that the supercomplexity of interaction is appreciated and not glossed over. In a similar way to Spencer-Oatey’s
 and Peter Franklin’s
 proposal that it is necessary to ‘unpack’ culture in order to better understand it (Spencer-Oatey
 and Franklin
 2009), the same can be said for interaction.

Taking a bird’s eye view of interaction as a system and reflecting on its way of working would seem more important than studying models and concepts related to a part of it, such as culture, which can lead to learners developing essentialist views. Adopting an essentialist view
 is actually counterproductive to successful interaction as it can lead to assumption-making which overlooks the potential value of the interaction. ‘The first problem with essentialism is the attribution of particular characteristics to everyone identified with a particular category’ (Phillips
 2010).
Nevertheless, despite essentialism being criticised, some theories that are often still used as standard in teaching
 about aspects of interaction, such as culture, encourage essentialism, for example Hofstede’s cultural dimensions (Hofstede
 2019). This model has been much-critiqued by academics such as Holden, McSweeney and Myers and Tan, among others, for being too simplistic (Holden 2002; McSweeney 2002; Myers and Tan 2002). Teaching about these cultural dimensions, without a broader discussion on culture, has been shown to lead learners to apply simplified labels to individuals and ignore the vast array of other features constituting them.One of the main dangers of using a simplified view on cultural differences like the one Hofstede
 proposes is that you end up stereotyping…. at the end of the day you haven’t brought people closer to each other …. Instead we have fed the devil in our minds with the idea that we are better than the others and created a cultural canyon instead of building a bridge. (Majlergaard
 2014)



If we go right back to Chapter 2 where interaction was defined and discussed in detail, we are reminded that interaction takes place between interactants. Interactants are individuals and the interaction they engage in is unique to the space and time that they are in at that moment. Why then, when teaching
 about interaction, introduce and discuss models that are intended for application to national culture? These models should be kept for their rightful place, for example an international marketing course, where a very broad and generalised overview of a country is needed.
This is commonly what the designers of such models intended when they created them. Hofstede
 himself warns against using his dimensions for individuals and recognises the complexity of culture, giving the following advice in cultural survey reports provided by his organisation:When reading your report, please do keep in mind that a person is a very complex system. A national or regional culture is a reflection of an even more complex system. The information provided in this report may be useful if taken into consideration, but please reflect about the results and don’t take them for granted. You may want to check and discuss the information presented to you with a well trusted person who knows you. (Hofstede
 2019)



However, as soon as such models are taught in relation to interaction between individuals, learners are drawn to generalising ‘When I’ve taught these ideas, even with the aim of problematizing them… the takeaway in the end was still Americans are X’ (Chastain
 2017).
Bearing witness for many years to debates on the above-mentioned issues as well as having my personal experience of teaching
 has led me to believe that it might be better to avoid these models when teaching about interaction. This is how I came to be interested in complex systems theory
 and how it can be applied to interaction to develop a new approach to teaching
 on this subject.
It may seem a little radical to sideline such well-known and often-used models, however I would suggest taking the risk of testing not using them when teaching
 about interaction and seeing what happens. This is what I have started to do in my own practice and the first results are outlined in the case study below.
Effective Interaction Learning
Given that in the previous section I outlined what should be avoided in teaching
 about interaction, the question to be asked is what makes for effective interaction learning, then? I would say that first and foremost this is learning whereby learners become aware of what they are navigating when interacting with others. They can understand the supercomplexity involved in engaging in interaction and they avoid Othering, that is to say adopting a ‘set of dynamics, processes, and structures that engender marginality and persistent inequality across any of the full range of human differences based on group identities’ (Powell
 and Menendian
 2019). Othering does not allow interactants to fully value all the richness of the interaction they are engaging in.
By ‘effective’ I mean that learners are able to achieve their interaction objectives, whatever they may be, in a very broad way, and obtain a sense of satisfaction from the interaction they engage in. This is a similar approach to effectiveness as adopted in the field of organisational behaviour where organisational effectiveness is the concept of how effective an organisation is in achieving the outcomes the organisation intends to produce (Etzioni
 1964). This concept can also be found in occupational therapy (Murphy
 2019).
It is not the same thing as communicative competence, which is heavily focussed on language use, as Hymes
 states ‘Communicative competence
 is the intuitive functional knowledge and control of the principles of language usage’ (Hymes
 1972). Nor is it the same as intercultural competence
 which is, according to Deardorff
, ‘the ability to develop targeted knowledge, skills and attitudes that lead to visible behaviour and communication
 that are both effective and appropriate in intercultural interactions’ (Deardorff
 2006) and is mainly related to culture. As we have seen interaction goes beyond language and culture.
In order for learners to understand the supercomplexity of interaction they need to be taught about complex systems. How and why to teach about complex systems has already been the focus of considerable research; Jacobsen
 and Wilensky
 comment that it is important to teach learners about complex systems because not including this in education in today’s world creates a gap in learners knowledge ‘This absence from mainstream education creates many missed opportunities for building links
 between disparate elements of curriculum and providing unifying conceptual frameworks of coherence’ (Jacobson
 and Wilensky
 2006).
At the same time it has been shown that it is a challenge to teach learners about complex systems (Chi
 et
 al.
 1988; Larkin
 et
 a

l.
 1980; National Research Council 2000), although this particular research was conducted in relation to complex systems in science or computing and not complex systems applied in social sciences
 as it is in the case of interaction and so the results would perhaps differ if it were to be reproduced in relation to social science
. What this research found is that the challenge lies in teaching
 learners to have a complex systems perspective of knowledge ‘pedagogies and curricula for learning complex systems ideas will need to focus not only on the conceptual aspects of these ideas but also on enriching the cognitive network of beliefs and intuitions learners have about the world and about knowledge so as to bridge to a complex systems perspective’ (Jacobson
 and Wilensky
 2006). This means that new tools and techniques need to be developed in order to teach about complex systems in interaction and to foster effective interaction in learners.
In order to gain and develop knowledge of the supercomplexity of interaction learners need to understand it on a cognitive and affective level (Bloom



 et
 a

l.
 1956). For the cognitive level this means, for example, that it needs to be explained and critical thinking
 and engagement
 about it should be developed (Cognitive processes in critical thinking
 2009; Conway 2017).
According to teachers of sociology teaching
 about the supercomplexity of the world at the Reinvention Centre
 at Warwick University one major factor they want to convey in their teaching
 on complexity is be critical in thinking and engagement
, question, research autonomously and ‘poke beneath the surface’, ‘do not accept things at face value’ (Warwick.ac.uk 2019).

There are different methods for developing cognitive aspects of complex systems. Again, what is clear is that traditional methods are not always adapted to teaching
 about complex systems ‘Familiar teaching approaches typically try to reduce complex systems into their parts so they are easier to understand. Then we tend to look for linear cause-and-effect relationships between these separate parts. Doing this is a problem because it ignores the essence of the dynamic whole that makes the system what it is. We need to find new ways to keep the wholeness, while still making the parts accessible’ (Kupers
 et
 al.
 2015).
One method for teaching
 about complexity has been put forward by Brian Sztabnik (
2019). He says that it is necessary to adopt three steps: start with a simple thought, ask questions in order to add layers
, find the thread connecting these layers. I tested this approach in the case study described at the end of this chapter.
Fostering Heartfulness
When learning
 about interaction learners should also engage their affective level of learning. To do this they need to be reflexive
 and draw on their emotions. This is not only for learning about the Emotion complex adaptive system, which is one of the four sub-systems comprising the interaction supercomplex adaptive system, although that is an important reason, but also for feeling how the system works as a whole and embodying their role as interactants (Hartson
 and Pyla
 2012) leading to a possible change in their interaction behaviour.
One concept that can help learners become aware of their own emotions in order to navigate this supercomplex adaptive system
 and perhaps then act on them in order to become more effective in interaction is related to mindfulness.

Mindfulness
 is already a well-known term in various fields such as psychology and well-being, neuroscience and education (Mindful
 2019). Mindfulness
 has also been used in the intercultural research field by, among others, William Gudykunst
, who describes it as ‘thinking about our communication and continually working to become more effective’ (Gudykunst
 2003), Stella Ting-Toomey
 (1999) and Helen Spencer-Oatey
 (2013). It would seem to be an important ingredient for effective interaction. However, I would suggest going one step further than mindfulness and focussing on heartfulness
, which is more embodied and has the added notion of sincerity
.

Heartfulness

1 can be described as ‘The fact or quality of being heartful; sincerity or warmth of feeling or expression’ (Oxford Dictionaries | English 2019). According to Carmen (
2015) heartfulness
 is ‘a state of being where the centre or locus of control is the heart; not the physical heart as a pumping station of blood, but the “spiritual” heart as the guiding principle in one’s life’. She goes on to write about how intellect is often less of the determining force in our personal interactions and decision-making. It is our heart that drives our decisions, more often than our mind. And there are other definitions from Hindu and Sanskrit, among others, that imply that heartfulness
 is more connected to the self, or the Higher Self and with everything and everyone. Many of these definitions stem from so-called Eastern thinking and philosophies, which generally refers to countries and regions such as China, India, Southeast Asia and Japan. Elsewhere in the world there is a predominant concept of heart and mind being separate and sometimes conflicting entities.The duality of heart and mind may be traced back to the work of the Greek philosopher Aristotle (384 BC – 322 BC), who identified the heart and mind as distinct forces. Mind or more specifically reason was ultimately deemed superior to emotion or feeling (the heart). Aristotle’s emphasis on reason, the mind and rationalism, in many ways departed from the teachings of his mentor and master Plato, who had retained a degree of mysticism, with his belief in the pre-existence and immortality of the soul. This philosophy of rationalism influenced philosophers as disparate as Aquinas and Nietzsche, and has shaped Western thinking to the extent the concept of mind now occupies a dominant and ultimately superior role in discourse. (Carmen
 2015)



Other definitions of heartfulness
 are to be found in other research. According to Kabat-Zinn (
2015, cited in Mansfield
 2018), heartfulness
 is ‘Compassionate mindfulness. Paying attention to the present moment with non-reactive acceptance as in mindfulness
, and then intentionally connecting with whatever life-generating emotion deep within us that the moment may offer’. It is dependent upon, yet distinctly different from mindful awareness (Daugherty
 2014, p. 16).
Nevertheless, mindfulness
 and heartfulness
 are linked, Niemiec (
2017) states, ‘It is mindfulness that catalyses our heartfulness. It sets up heartful action
. It assists in your striving to be kinder, more courageous, wiser, more just. Someone who is truly mindful
 – tuned into a specific situation – knows when heartful action
 is needed’. I would add that they also know when heartful interaction is needed.
There are three areas where heartfulness
 can be involved in teaching
 about interaction: It can be included in the teaching method itself, that is to say the teacher adopts a heartful approach to teaching
 about interaction. As emotions and cognitions are intertwined in the complex reality of teaching
 (Nias
 1996), it is clear that both teachers’ cognitions and emotions strongly influence how they teach (Golombek
 and Doran
 2014, cited in Martínez Agudo
 2018) and how learners learn.

Heartfulness
 can also be drawn on for helping learners to understand the supercomplexity of interaction on an affective level, and it can be adopted in the actual interaction of learners in cases where heartful interaction is sought.
If we go back to Chapter 6 where the Emotion complex adaptive system was described, we are reminded that three major components
 of this system are mentioned: emotional state
, emotional awareness and volonté. We have seen that sincerity
 is very important for the volonté component, this is another reason why heartfulness
 should be including in interaction teaching
. It has been suggested that by working on heartfulness
, an individual becomes more sincere. Indeed the sincerity aspect of heartfulness is what is needed in order to foster bonne volonté in individuals and then between individuals and, as we have seen in Chapter 6, this is strongly linked to emotion as Doris Hartl
 states ‘Emotions are powerful and also a unifying element in humanity’ (Hartl
 2015).
When heartfulness
 is practiced in teaching
 interaction, this creates a positive climate for opening up to the supercomplexity of interaction which brings us back to what Jacobson
 and Wilensky
 said is needed for learning about complex systems as outlined at the beginning of this chapter (Jacobson
 and Wilensky
 2006).
Moving on to how to adopt heartfulness
 in the teaching
 practice itself: According to Meena Srinivasan
 in order to help teachers teach in a heartful way it is necessary to offer them training on awareness of breath, body, feelings, the brain and the mind, for themselves and for their learners (Srinivasan
 2014).
A further suggestion for developing heartfulness
 in interaction has been made by Oren Sofer
. He suggests two approaches, ‘We can practice heartfulness in two ways: First, by bringing a quality of care and empathy
 to whatever is happening, internally or externally; second, by actively and intentionally strengthening specific qualities of heart. Whether its kindness, gratitude, generosity, compassion, or any number of other positive emotions, their cultivation all contain three components
: initiating the quality, sustaining attention, and savoring its effects (Sofer
 2016). I suggest adding transferring to these three stages of initiating, sustaining, savouring, that is to say attempting to transfer this feeling of heartfulness
 to our interaction with others, although this may be a natural effect of the three others stages.
Case Study: Teaching About Supercomplexity in Interaction
In this section
 I shall describe a case study that I conducted in September 2018. I taught a group of students on an undergraduate international business management course. The module consisted of fifteen hours of teaching
. First of all I will summarise the teaching content and then I will describe and analyse some of the students’ feedback.
Teaching on Supercomplexity
I designed various exercises with the intention of teaching students about the interaction supercomplex adaptive system.
In the first stage I started with two exercises: one on differences between people and one on similarities between them, each with a separate debriefing session followed by a discussion on both exercises comparing and contrasting an individual’s similarities and differences and talking about what makes us who we are, what we share and how we share it. This lead to an initial awareness-raising session about the different types of interaction students engage in and what interaction means to them. This exercise was designed in line with Brian Sztabnik’s
 (2019) research on how to teach about complexity with the recommendation of starting with simple ideas.

Following Sztabnik
 again, in the second stage I designed an exercise to explore interaction, by asking questions, and to find layers
. Students were asked to reflect on their interaction, with questions such as who/what have you interacted with today? How has it changed you? This led to discussion in small groups
 and then a debriefing session as a whole group. I then started to introduce the notion of complex systems and the 4Es of interaction in an interactive lecture-style format.
In the third stage, as Sztabnik
 suggests, I designed an exercise to find the connections between the layers
 the students had already identified. They started by breaking down one of the 4Es into its components
 and many sub-components in small groups
, the groups then went to visit other groups
 and found the connections between the components
 and sub-components they had found and those of the other groups. We visualised stringing wool between all the components
 and sub-components that were repeated in different groups and what kind of shape that would create. After debriefing as a group
, I presented more details about complex adaptive systems, the supercomplexity of interaction and the 4Es of interaction in an interactive lecture-style format.
I integrated this teaching
 alongside other practical exercises such as bringing food to share that represents who you are and debriefing on how it reflects the supercomplexity of interaction, exercises on different components
 of interaction, and debriefing the heartfulness exercises, which were mostly given as homework, and which are outlined in the following section.
Teaching on Heartfulness
In order to include the notion of heartfulness
 in my teaching
 in order to help students draw on their emotions to understand interaction and also in order to consciously act on their interaction and make it effective, I designed some exercises on heartfulness in line with Oren Sofer’s
 work.
Students were asked to write a reflective journal prompted by sentences given in each class with the aim of developing heartfulness
, for example, ‘what are you grateful for today?’ ‘what is your deepest intention?’. There was also an explanation of heartfulness and what its roles in the classroom
 interaction and outside the classroom interaction would be.
I also adopted a heartful teaching
 approach in line with some suggestions made by Meena Srinivasan
; I explained to students what my teaching
 approach was and what a heartful classroom means, I encouraged free expression and brought notions of heartfulness
 into my teaching discourse.
Interviews with Students
I conducted some interviews with students shortly after completion of the course in order to obtain feedback and find out whether they had understood the concept of complex systems and interaction as a supercomplex adaptive system
, on the one hand, and whether this had had or would potentially have, any impact on their interaction behaviour.
I also wanted to know what they thought about the use of a heartful teaching
 approach and about integrating work on heartfulness
 into teaching
 on interaction. I conducted three in-depth semi-structured interviews with three different students (Lincoln
 and Guba
 1985). I used a qualitative approach with open-ended questions (Rubin
 and Rubin
 2012). Naturally, this is a limited study in terms of the number of interviews and the results can only be used as a potential guideline for further research.
The students were selected on a voluntary basis and interviewed approximately one month after all their final examination results had been given to them. They had completed their course and were about to leave the university either for further study elsewhere or to find a job. Informed consent was sought both in writing and verbally.
In order to preserve the anonymity of the students, they will simply be called students A, B and C. The interviews were recorded and transcribed.
The fact that I conducted the interviews and also taught the module could, of course, have had an impact on the answers. I endeavoured to minimise this by the timing of the interviews well after the end of the classes and examinations and assuring them that they were free to say anything they wanted.
Results
Below I present the most pertinent raw results from the interviews conducted with comments and a discussion of them.	Question:
	‘Has your vision of interaction changed since you started this module? How?’

	Answer Student A:
	‘I have a background of seven years of experience working in an international organisation, so more than changing my vision of how intercultural management can be, it has actually helped me understand how managers from my previous work were handling or supposed to handle a situation, for example conflict. It’s given responses to previous questions I had. Something that really called my attention was how to tolerate the ambiguity of language and I was trying to see how, who has this tolerance and who hasn’t this tolerance at work’

	Answer Student B:
	‘I appreciated the way it was taught and how everybody brought his or her opinion about how interaction is and internationally, from different backgrounds, the explanations that I got made me feel like this is really a good course for me to study’

	Answer Student C:
	‘I think for me it changed, before the idea was quite vague, I never thought we could put intercultural things into this kind of way to learn and even some ideas in linguistics, it’s really interesting for me to combine all these things together. You mention about different ways of interaction, now when I talk to people I feel like ok maybe we have different way to communicate and then we have different preferences when we are dealing with conflict’

	Comment:
	The students expressed some changes in their view and understanding of interaction and how to approach interacting with others. Student A was able to reframe past experience and develop more insight into it. The input of peers had an impact on the learning process for Student B. Student C seemed to appreciate the holistic approach to interaction.

	Question:
	‘Have you learned anything from interacting with others? What?’

	Answer Student A:
	‘I was able to see, I don’t only attach them to their cultural backgrounds to our cultural background but also to the difference of age. I’ve learned things like having to adapt my language skills to other people. See, well, we’re also supposed to be speaking English, but we don’t all we don’t all have the same level, right? So when you see someone struggles a little bit more you kind of try to adapt the pace of when you talk’

	Answer Student B:
	‘I learned a lot, there was a time we did a food, every person brought some food to the class and you know I saw different kinds of food that I had never seen before and most of the students explained how they do the food, where it’s coming from and I really enjoyed it’

	Answer Student C:
	‘For me I learned, what I learned is that I had stereotypes, like with, for example, French students before, like they don’t want to get along with other international students, but actually they are not, what they share in the class, also I’m quite surprising that some students they still have some like discrimination against others, which is really surprising and really shocking for me’

	Comment:
	The students all seem to have learned some things from their classroom interaction in relation to different aspects namely language skills, food and stereotypes. It would seem that Student A has become more attuned to accommodating others in her interaction with them. Student B found that food was a good way to learn more about others. Student C seems to have moved away from a more essentialist attitude and is also able to identify essentialist attitudes in others.

	Question:
	‘What do you think about the “heartfulness” elements of the module?’

	Answer Student A:
	‘Sometimes after the class when it was fresh I would go back home and read and analyse them, not necessarily write them down, it does give you a very good structure on how to analyse yourself’

	Answer Student B:
	‘It makes you think a lot, look at these sentences, I think I learned something about the knowledge factor about it, it made me think and made me do a lot of research’

	Answer Student C
	‘I really liked that part because it’s like … for me it’s sometimes we feel it sounds logical but when you think deeply and think with another perspective, you think actually it’s not like this, I had some reflection on my own and I think wow sometimes I think of others in a stereotype way’

	Comment:
	The students all seem to have benefited from the integration of on heartfulness into the module and it helped them to reflect on their interaction. They approached the work in different ways with Student A writing it, while it led Student B to do further research, it was a motivational factor, and helped Student C to have deeper reflection. Again Student C seems to have experienced a shift away from an essentialist attitude.

	Question:
	‘What do you think about interaction being explained as a supercomplex adaptive system?’

	Answer Student A:
	‘If we are to work in an international environment we need to know how to assess these complex situations that we will face’

	Answer Student B:
	‘I need to work on that more’

	Answer Student C:
	‘Actually that idea is quite difficult for me, I can’t really understand very well. This idea is a bit vague, difficult to approach for me’

	Comment:
	For Student A it is important to approach interaction from a complex systems perspective because the workplace is complex. This part of the module seems to have been quite challenging for students B and C. They do not seem to have fully grasped all aspects of interaction as a supercomplex adaptive system. They seem to have needed more time and perhaps more input on this aspect to better understand it.

	Question:
	‘What do you think about the fact that you haven’t been taught about interaction as being related to a country?’

	Answer Student A:
	‘I think it was very important, I had the impression that you were very sensitive about this and it was very respectful from you. This part of the class I’ve really interiorised it and I try not to see interaction through the eyes of a nationality. I consider myself to be a citizen of the world and try to learn from as many people as I can’

	Answer Student B:
	‘One thing that I saw is that you cannot use nationality. Interaction is dynamic is its own way’

	Answer Student C:
	‘I really loved this idea because too much time people would judge me because I’m from [name of country2], because I’m [nationality] so they would have certain stereotypes against me and then before I met a friend who said she would rather that she is from nowhere like these people would not have any assumptions, like fixed ideas before they know her, so I really loved this idea’

	Comment:
	The teaching objective of separating nationality and interaction seems to have been a significant point for all the students and they have clearly understood it. For Student C it also seems to help to deal with discrimination or essentialist attitudes that the student has experienced. Student B draws on the dynamic aspect of integration which could suggest that the student has integrated the notion of interaction as a supercomplex adaptive system.

	Question about general feedback:
	on the module as a whole and the classroom environment.

	Answer Student A:
	‘I see the reaction of my classmates and it’s really different depending on the teacher. For example more permissive, some teacher could be seen as more permissive, or less demanding or less strict, and they, we would adapt our behaviour based on this. In this classroom it was more permissive. In future I think I will be more open-minded after this class, not only taking into account what I see from a person, but also the background they come from, not only the nationality, … I would have more interest in what they have to tell me about themselves than what I could imagine they are’

	Answer Student B:
	‘The lecturer made everyone feel free in expressing his or herself, bringing out, talking about interaction, making us understand each other, many times that we moved in groups, we had to ask about what this person is about, in general it has really helped me in particular because I didn’t really know much about interaction. I liked the atmosphere in the class’

	Answer Student C:
	‘I think it will have an impact when I work, it’s really helpful to know how to interact with others, with what they want. We were really free to express ourselves and even we had a debate and I really liked it because we are really free to say whatever we want’

	Comment:
	It seems the students appreciate the classroom environment and feel it allows them to express themselves quite freely. It also seems to have contributed to them being able to interact with peers and learn from them. Student A and Student C mention that the module should contribute to a change in future behaviour.





Discussion
From the students’ answers to these questions as presented above, it would seem that the tools designed and the method of implementing them could have an impact on the way learners see interaction, their understanding of interaction as a supercomplex adaptive system
 and their behaviour in interaction.
They mention that the classroom environment
, which allows them to feel free to express themselves, means that there was a lot of discussion. During this discussion they were able to learn from their peers and also engage with their own opinions. The heartfulness
 exercises given as homework allowed them to deepen this engagement
 further and also provided motivation
 for further studying the subject. This meant they were able to explore interaction and their interaction quite well.
On the other hand they had some difficulty framing interaction as supercomplex adaptive system
. They did not fully understand this concept enough to apply it to their real-life
 situations. It would seem that it is necessary to take more time to develop teaching
 on this subject with more opportunities to apply it in practice through tasks. More tasks need to be developed to support this learning. This concurs with other studies mentioned at the beginning of the chapter that found that it is a challenge to teach about complex systems. This points to a need for further and more in-depth research on this subject and the development of appropriate tools.
Summary
In this chapter, we have explored how to bring the concept of the supercomplexity of interaction into the classroom
 and how to allow students to learn about interaction in a way that helps them understand it and that also has an impact on their own interaction, allowing them to be effective in interaction.
By integrating the notion of heartfulness
 into the teaching
 approach it has been shown that learners can act on their affective level of learning as well as their cognitive one, which is vital if their interaction is to be influenced. A case study of the implementation of teaching
 on complex systems and heartfulness
 in lessons on interaction has been outlined and some feedback from learners given.
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Footnotes
1The term heartfulness is used here as defined in this paragraph and is not associated with the https://​heartfulness.​org/​en/​movement.

 

2Word taken out to maintain anonymity, two instances in this sentence.
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