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WHAT IS CONSCIOUSNESS? 1


What is the material basis of the thoughts that occur inside our heads? What makes my thoughts different from yours and why do different people have distinctive personalities? Where do imaginative, creative or spiritual thoughts come from – can these really simply be the product of nerve impulses in the brain? Is human consciousness so different from that of other species or is our uniqueness more superficial than we might imagine?


These are fundamental questions – some would say among the biggest unresolved questions in science. Indeed, such is their nature that some influential philosophers doubt whether science is even capable of answering them. Because of this, it may seem presumptuous to even try and begin to provide answers to such questions in a single book, but that is what I’m aiming to do here. In so doing, I’ll be drawing not only on the latest evidence from neuroscience and psychology, but also on a range of philosophical insights.


Certainly, questions like the ones above have taxed the minds of philosophers for millennia and have probably been a source of debate long before human beings first discovered ways to record our thoughts and ideas. In recorded history, one of the first people to speculate about the nature of consciousness was the philosopher Aristotle.


He believed that consciousness exists as a continuum of different types of ‘souls’1: thus plants have a vegetative or nutritive soul, which controls their growth, nutrition and reproduction; animals have such characteristics too, but also a sensitive soul, which allows them to perceive things and move about, and they also have fears and desires; and finally humans have all of these characteristics, but also a rational soul that allows them to reason and reflect. It was an interesting viewpoint that could have been explored further scientifically, but for the next 2,000 years, such was the stifling power of religion that there were many barriers to developing a scientific understanding of consciousness.
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Figure 1. Aristotle’s three types of soul.





Dualistic view


But things particularly began to change about 400 years ago. Inspired by William Harvey’s demonstration that the heart functions like a pump, the philosopher René Descartes, one of the foremost thinkers in the world in the first half of the 17th century, proposed that the body could be seen as acting like a machine. Descartes also saw our ability to view ourselves and the world around us in a rational way as proof that consciousness was real – the basis of his famous statement ‘I think, therefore I am’ – and he even suggested that some aspects of human behaviour, such as unconscious reflexes, could be explained by material forces.2 Yet he argued that the ‘soul’ would always remain unknowable to science. Descartes’ caution on this matter may have been influenced by his religious views, and also by how little was known about the mechanistic basis of consciousness at this time. However, this ‘Cartesian dualism’ relating to differences between body and mind has been a problematic feature of discussions about consciousness ever since.3


In the late 17th and early 18th centuries, other philosophers became more willing to subject consciousness in all its aspects to scientific enquiry. John Locke and then David Hume argued that the mind could be viewed as a ‘blank slate’ and each individual human consciousness therefore was just the accumulation of experiences acquired since birth.


Although a properly materialist view of consciousness – meaning an explanation of the human mind without recourse to supernatural causes – a problem with this understanding was that it did not explain how each individual mind feels like a unified, individual phenomenon, rather than just a mass of unconnected experiences.4 In fact, we will see later that this ‘binding problem’ has become a major issue of debate and study in modern neuroscience. Another problem with Locke and Hume’s view of the mind is that by ignoring the role of differences in individual biology in the formation of consciousness, they did not explain why two different people growing up in a very similar environment can turn out radically different in their abilities, personality, temperament and so on. This viewpoint also failed to explain why human consciousness seems so different from that of animals.


One philosopher of this period who did engage with the question of how human consciousness might be related to our biology was Gottfried Wilhelm Leibniz.5 He suggested that the inner workings of the mind might be likened to the different pieces of machinery in a textile mill – a striking new phenomenon in the 18th century. Yet he claimed that even if one could explore in detail the insides of such a mind, while this could reveal its components, it was unlikely to take us any closer to understanding the human mind, partly because of the deeply subjective nature of each individual human consciousness, but also because of the complexity of the interactions between the mind’s individual parts.


Hard problem


Leibniz’s scepticism about the possibility of a truly materialist explanation of consciousness might be seen as justified given how little was known about the brain at that time. Yet while scientific knowledge about this organ has advanced dramatically, it is not clear that we are any closer to a proper understanding of consciousness. The philosopher David Chalmers has expressed this conundrum by what he calls the ‘hard problem of consciousness’.6 Chalmers believes that neuroscience may soon allow us to understand how we learn, store memories, perceive things, react instantly to a painful stimulus or hear our name spoken across a room at a noisy party. Indeed, he thinks these may be relatively easy aspects of consciousness to decipher, at least with sufficient research time and money.


In contrast, Chalmers sees the ‘hard problem’ of consciousness as explaining that subjective sense we have as individuals of being us, with all that implies in terms of our specific responses to, say, a sunset or a work of art, the particular way we felt when we first fell in love or any personal experience, in purely material terms. It is the difficulty in explaining such subjectivity that has led some to view the problem of explaining consciousness in this way as ultimately impossible. However, surely this viewpoint does not take us much further than we got with Descartes, at least if our aim is a materialistic view of consciousness. Indeed, some critics have accused Chalmers and other proponents of the ‘hard problem’ of clinging to the idea of a ‘soul’ that is forever unknowable to scientific methods, just like that of Descartes.7 My personal feeling is that Chalmers has identified a real problem for explanations of consciousness that seek to describe it in purely material terms, yet I do not believe it is an insurmountable problem for science, for reasons I will outline later.


The debate about whether we will ever understand the material nature of consciousness is not just one between philosophers on one side and neuroscientists on the other. Daniel Dennett is a philosopher, but one who has also championed a very materialist view of consciousness. Dennett is a critic of idealist models of human consciousness, meaning ones not based on the material properties of our brains.8 Such models ultimately rely on there being some kind of homunculus – meaning ‘little human’ – directing things from inside the brain, but this only begs the question of who controls the brain of the homunculus and so on. Instead, Dennett proposes a ‘bottom-up’ approach, which sees the mind as the combined product of unconscious, evolved processes that somehow combine to provide the appearance of an individual ‘I’, yet in reality has no conscious entity at its core or, for that matter, a specific place in the brain where ‘it all comes together’.
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Figure 2. Cartesian dualism and the idea of a homunculus controlling the brain.





Dennett has also criticised theories of consciousness that rely on what he calls ‘skyhooks’ – explanations of complexity that do not build on lower, simpler layers. Yet ironically, in his own view of consciousness, Dennett has used what I consider a skyhook: memes.9 Nowadays, a meme tends to signify those images or video clips – often humorous, cringeworthy or carrying some life message – that can spread so rapidly on social media. The term was first used in 1976 by Richard Dawkins, in his book The Selfish Gene, to describe an idea, behaviour or style that spreads between people – examples being ‘tunes, ideas, catch-phrases, clothes fashions, ways of making pots or of building arches’. Dawkins argued that ‘just as genes propagate themselves in the gene pool by leaping from body to body via sperm or eggs, so memes propagate themselves in the meme pool by leaping from brain to brain via a process which, in the broad sense, can be called imitation’.10


As a description of how popular images can spread rapidly across the internet, almost like a viral infection, this was a remarkably prophetic and insightful vision. However, using memes as an example of how human consciousness works seems to me to be an idealist viewpoint because it suggests that ideas are independent entities with a separate identity from the minds they inhabit, when what we really need to do to establish a materialist theory of consciousness is to show how ideas originate organically within individual human brains, as well as passing between them.


Here, Chalmers’ point about there being a ‘hard’ problem within consciousness also seems relevant. For another criticism that could be made of Dennett’s view is that, even if his ‘bottom-up’ approach that sees consciousness as something emerging from a mass of unconscious neural impulses is true, that still leaves the problem of explaining the very subjective nature of an individual human consciousness in material terms. Even if we also accept the idea that consciousness is the product of many unconscious processes distributed across the brain, that still leaves the question of why it is that as human individuals we have that very clear and vivid sense of ourselves as individual entities.


One area of potential confusion when discussing consciousness is what we mean by this term. We saw how Aristotle believed there were three types of consciousness, with only humans possessing the rational, ‘higher’ form. The idea that humans are unique compared to other species continued with the Judeo-Christian philosophical tradition. Yet the past half millennium has seen an erosion of the idea that there is anything unique about human beings and our place in the universe. This trend began with Nicolaus Copernicus’ demonstration in 1543 that, instead of being at the centre of the universe, the Earth is merely a satellite of the Sun, which we now know to be just one star among many others.


Mental spectrum


A further blow to our egos came with Charles Darwin and Alfred Russel Wallace’s theory of evolution by natural selection, most famously expounded in Darwin’s The Origin of Species, published in 1859, which showed that humans are only one of many branches on the tree of evolutionary change.11 We now appreciate that while life itself has existed on Earth for 4 billion years, humans only diverged from our closest relative, the chimpanzee, between 6 to 10 million years ago. Moreover, comparisons of the human and chimp genome show these are 96 per cent similar in DNA sequence. Because of this genetic continuity between humans and other species, some philosophers and neuroscientists have begun to look for such continuity in consciousness. For instance, neuroscientist Christof Koch has recently claimed that ‘consciousness is … probably present in most of metazoa, most animals, [and] it may even be present in very simple systems like a bacterium’.12


The idea that consciousness is something shared by many species underlies a now famous article by the philosopher Thomas Nagel in which he asked: ‘What is it like to be a bat?’13 In this, Nagel makes two major assumptions. One is that ‘conscious experience is a widespread phenomenon’ present in many animals, particularly mammals. Another is that such an experience has a ‘subjective’ character. Following this, Nagel argues that since bats have a different sensory apparatus to humans, relying on sonar to navigate the world far more than by a visual system like most people, it would be very difficult to imagine what it would be like to be a bat. Nagel uses this fact to question whether scientific methods can ever reveal the true nature of consciousness in a materialist, objective fashion, or whether this will always be outside science’s reach. His argument is similar to Chalmers’ notion of a ‘hard problem’ in consciousness, but with added emphasis, since imagining what it feels like to be a bat is surely even more difficult than imagining being another human.


However, what if Nagel’s assumptions are incorrect? What if the self-conscious awareness that we humans generally mean when we talk about having a consciousness is not shared with other species? What if, as a consequence, there is also no sense that any other species can have a subjective sense of themselves as an individual, but rather they are a complex mass of feelings and sensations but with nothing like the individual identity we take for granted as individual humans? So while other species may be conscious in one sense, this is very different from our human self-conscious awareness. This may seem a bold claim, but it explains one major difference between humans and other species – our capacity for transforming the world around us with each new generation; it is this that in 40,000 years has allowed us to go from scratching a living from the Earth to sending rockets to Mars.


In contrast, no other species on the planet, including our closest biological cousins, the great apes, has shown any capacity to transform the world around them in the way that human beings do. Not that this capacity is always a good thing, as witnessed by the fact that human civilisation may be heading for catastrophe in the form of global warming, chemical pollution, mass extinction of other species or the threat of a nuclear holocaust, but it is a unique capacity nevertheless, and I would argue that it is a direct manifestation of something else distinctive about human beings, namely our powers of conceptual thought and language, coupled with our ability to design, and redesign, new types of tools and technologies. So let us now look at how these capacities arose during our evolution from apes and how this led to human consciousness becoming a very specific entity on Earth.




TOOLS AND SYMBOLS 2


An idea I will keep returning to in this book is that human self-conscious awareness arose as a consequence of two other unique human attributes – our capacity for language and our ability to continually transform the world around us by designing and using tools. However, there is also another vital factor in what makes humans unique, which is our brains: these are not just much bigger than those of other primates, but radically different in structure and function. I see these three capacities as interconnected in terms of their evolution.


Is it really true that human language and the way we use technologies to transform the world around us are unique to our species? Some would dispute this uniqueness. For instance, they might point to the fact that other species communicate through various sounds and gestures or to evidence that other primates and even some other types of animal, such as crows, develop and use tools. I believe that such arguments miss the key qualitative difference between human beings and other species. To understand why, it is worth looking in more detail at how humans first evolved from apes.


Surprisingly, the first person to identify the correct sequence of human evolution was not Charles Darwin, as one might expect, but Friedrich Engels.1 Despite being known primarily as a political activist and thinker, Engels also had a profound interest in natural science, and in an essay he wrote in 1876, he proposed that humans first began to diverge significantly from other primates when our ancestors started walking on two legs. This freed the hands for using and designing tools, and as a consequence, proto-humans began using tools in a systematic way to transform the world around them. Importantly, such design and subsequent use of different types of tools was carried out with other proto-humans in a socially cooperative manner. Because of the need to communicate with their neighbours about how to carry out such innovative actions, our ancestors also began to develop the first forms of language. Subsequently, the development of both systematic tool design and use, and language, led to a dramatic growth and restructuring of the brain.


Engels’ proposed sequence of events differed from that of Darwin, who argued that the development of a large brain preceded bipedalism, tool use and language.2 However, subsequent accumulated fossil and DNA evidence have confirmed that what Engels proposed is correct, although, in contrast to the linear progression that he envisaged, human evolution has been more a case of multiple proto-humans with different characteristic features co-existing and with many blind alleys ending in extinction along the path to Homo sapiens.3


If some other species use tools, what is distinctive about human tool use? A key difference is that tool use by other species tends to be both occasional and also very limited in the type of tools that are created. In contrast, a unique feature of our species is that practically all of our interactions with the world are through tools that we have created.
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Figure 3. Evolution of humans from apes.





As well as the fact that tool use is systematic to the way that humans interact with the world, in contrast to the more accidental and occasional use of tools by some other species, another key feature of human beings is the way we are continually in a process of inventing new types of tools and technologies. While this was a relatively slow business early in our prehistory, in modern times, it has accelerated to the point that we now take for granted the way that novel technologies rapidly develop during the lives of each new generation.


Indeed, such is the speed of change nowadays that a characteristic feature of modern life is keeping up with the latest technological developments. I doubt I am the only middle-aged individual who struggles to understand how many of the ‘apps’ on my mobile phone work, in contrast to my children who rapidly moved from computer keyboard to tablet to phone screen and who seize the opportunities offered by the latest forms of social media, while laughing at their father’s continuing use of ones they see as totally outdated.


Symbolic species


If these are some unique aspects of human tool design and use, what about language? Here, one mistake to make would be to assume that human language is just a means of communication, and because other species communicate with each other, there is nothing unique about this human ability. However, this overlooks a highly distinctive feature of human language, which is that it is an interconnected system of abstract symbols, linked together by grammar in such a way that it can convey complex meaning. It is for this reason that only human beings are able to use language to convey complex ideas like past, present and future, individual versus society, location in space and even more abstract concepts.


Showing how this capacity is a unique feature of human biology, intensive attempts to teach sign language to our closest primate cousins, chimpanzees and gorillas, in the 1970s, demonstrated that, while such species can learn to associate words with objects and even emotions, these other primates lack our grammatical capacity and as a consequence the ability of human beings to represent the world conceptually through abstract symbols.4 This is a key difference between humans and apes that I will explore in more detail later.


Underpinning the unique human attributes of systematic tool use and language is a brain that has evolved to give us the capacity to handle these attributes in a meaningful way. Indeed, we will see later that there is a good reason for this, for both our use of tools to transform the world around us, and our use of language to communicate with each other, have, during our evolution and also in the development of each individual human being, led to the transformation of the human brain in a highly distinctive way. A useful analogy here is to see tool use and language as activities that do not just guide our interactions with the external world, but also act as ‘mental tools’ that have transformed the brain in the process.


If systematic use and development of technology and language capacity are unique features of our species, what about the way our brain works compared to other species? Here we face a problem for while it is possible to objectively study tool use and language in humans and compare this to the abilities of other animals, what goes on inside an individual brain of a human or other species, particularly at the subjective level, is far harder to assess.


Yet I believe we can gain an objective and scientific understanding of what makes human consciousness unique, both through psychological analysis and by studying the ways in which the human brain differs from those of other species in both structure and function. I will also be exploring what we have learned so far in this quest later in this book. However, what we also need is a firm conceptual foundation for such analysis and in particular one that requires a better understanding of the links between human thought and language, and how language has transformed human thought in a way that makes it qualitatively different from the thoughts of other species. These are topics that I will look at in this and later chapters.


For some, the idea of using scientific methods to understand the basis of an individual person’s thought processes can seem like an impossible task. This surely is at the heart of David Chalmers’ ‘hard problem of consciousness’, meaning the difficulty of explaining human consciousness in objective, scientific terms because of the impossibility of ‘getting inside’ the head of another person and observing their thoughts. In fact, we even face a problem in trying to get inside our own heads, since the moment we try to explain our innermost thoughts, we are potentially altering them in that process of explanation.


Inner speech


One of the early pioneers of psychology, William James, likened the problem of attempting to observe our own thoughts to ‘trying to turn up the gas quickly enough to see how the darkness looks’.5 Yet I believe we can gain important insights into both our own and other people’s thought processes because of what I have said previously about two unique aspects of human beings compared to other species, these being our ability to design and use tools and our capacity for language. I would also argue that our language capacity in particular shapes our thought processes in ways that we can begin to study and understand.


Someone who played a pioneering role in this respect was the psychologist Lev Vygotsky. He argued that ‘egocentric speech’ – children’s tendency to talk to themselves as they play – is the first stage in a child starting to organise their actions using words and that while this form of speech seems to disappear, what is actually happening is it becomes internalised as ‘inner speech’, which in adults plays a central role in the organisation and development of our thoughts.6 So by studying egocentric speech it should be possible to gain insights into the particular character of inner speech. It is also possible to understand inner speech better by studying outer speech and then extrapolating to the likely character of the inner speech from which the outer version originates in the brain. Finally, we can introspectively analyse our own inner speech and thereby try and learn about its character.


Such studies combined suggest that inner speech differs from outer speech in some important ways.7 It is likely to be much more rapid, and far more fluid in meaning, than the speech we use in conversation with others. There are also probably different types of inner speech, ranging from that which emerges from our innermost, half-formed thoughts to the type that structures our outer speech when we express ourselves to others.


An important consequence of human inner consciousness being structured by language is that this gives a particular social dimension to human consciousness that is lacking in other species. Originating as they do in society, words necessarily infuse our thoughts with social meaning. Given that our inner speech is not merely a reflection of our present circumstances, but also carries with it the memory of past ones, this means that our inner consciousness must be deeply infused with past social interactions that we have had with other people, for instance, parents, siblings, teachers, friends and colleagues.8


While language is the primary structurer of inner human consciousness, we should not forget what I have said about tools also being central to what it means to be human. For a distinctive feature of human beings is not only that we interact with the world around us through tools, but that these continually change with each new generation. This is likely to significantly affect not just humanity as a whole but each individual consciousness.


Cultural tools


One has only to think of the impact that the invention of reading and writing must have had on human thought processes, or more recently the ways we have begun to communicate using the internet, to see how profoundly such changes may affect the workings of the inner human psyche. Particularly relevant to the ways that social media may now be affecting individual human consciousnesses is that this is not only based around the written word, but also visual images, videos, music, abstract symbols and so on. In fact, not only spoken language but a variety of what we might call ‘cultural tools’, which can include music, visual art, literature and mathematical and scientific symbols, are all distinctive to humanity and could each have an influence on human consciousness.9
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Figure 4. Vygotsky’s theory of cognitive development.





If language and also other cultural tools are central to structuring our inner consciousness, where does this leave thought? Here it is worth returning to what I said previously about the similarities and differences between humans and other species. Given that human brains have much in common with those of other mammals, particularly other primates, not just at basic molecular and cellular levels but also in terms of different brain regions and their interconnections, it seems likely that at the most basic level of thought processes we also share much in common. Yet the lack of language and other cultural tools in other species surely must have a profound impact on their inner consciousness.


I said previously that a key feature of language that distinguishes it from animal communication is that it is an interconnected system of abstract symbols linked by grammar. However, since only we have such a system, surely this means that the inner consciousness of other species cannot have that language-based, conceptual underpinning that we take for granted. In fact, later in this book I will be looking at the question of whether non-language-based types of conceptual thought might exist in other species, particularly non-human primates. None of this is to say that other species cannot have very sophisticated behaviours, feelings and social interactions, but this surely raises the question of whether any other species has a unified sense of self and their place in the world as we do.


To return to something I mentioned previously, Thomas Nagel’s essay ‘What is it like to be a bat?’, although Nagel intended this question to reveal the limits to how much we can ever know scientifically about the subjective character of consciousness, for me this question is itself problematic. This is because not only could we never know what it feels like to be a bat, maybe neither could a bat, at least not in terms of being able to express or be self-consciously aware of such a feeling. The key then to understanding human consciousness is language and tool-use, but that still leaves the question of how that consciousness manifests itself in terms of molecular and cellular signals in the brain, activities in different brain regions and interconnections between those regions, which are issues I will now begin to explore in more detail by looking at nerves and brains.




NERVES AND BRAINS 3


If we want to understand how human consciousness emerges from a material object, the brain, ultimately we need to know more about how the brain functions as one of the body’s organs. Here though we face a problem. For although our understanding of how other organs function is now fairly clear, this is still far from the case when it comes to the brain. I mentioned previously how William Harvey transformed our view of how the human body works when he demonstrated that the heart can be thought of as a pump.1 We also now understand how the liver stores and creates energy and destroys toxins, the kidney flushes out waste products from the blood and maintains its concentration of salts and other substances vital for life, and the stomach and intestines digest and absorb food.


Of course, every year we gain important new insights into how our organs work.2 A strength of science is its ability to cast new light on processes thought to be already fully understood. Yet, in general, our understanding of how most human organs function is well advanced. In contrast, although our understanding of the fine detail of the molecular and cellular processes that occur in the brain have increased dramatically over recent decades, I believe that even most neuroscientists would agree that things are very different when it comes to understanding how the brain’s components work together as a unified whole.


In order to advance our own understanding of brain function and how this relates to human consciousness, it would be useful to begin by defining the brain’s basic components. The base unit of the brain is the nerve cell, or neuron.3 In fact, there are hundreds of different types of neurons, playing specific roles in the brain that we still only incompletely understand, but what they have in common is that they are connected together in electrical circuits. Neurons have three parts – a cell body, tendrils called dendrites that receive incoming signals from other neurons and a long protuberance called an axon, that conveys signals to the next neuron in the circuit. When a neuron is stimulated through its dendrites, this triggers an electrical impulse called an ‘action potential’, which races along the axon at speeds that can reach around 200 mph in the fastest human neurons. The speed at which impulses can travel along an axon are greatly enhanced by a structure called a ‘myelin sheath’. This is a fatty layer that both protects the axon but also allows the neural signal to jump between gaps in the sheath in a process called ‘saltatory conduction’. At the end of the axon, the electrical impulse is transmitted to a dendrite on the next neuron in the circuit, at a gap between neurons called a ‘synapse’. The action potential does this by stimulating the release of a chemical called a ‘neurotransmitter’ into the synaptic gap. The neurotransmitter diffuses across the gap and, at the other side, it acts like a key in a lock to trigger a cellular response that activates a new action potential in the target neuron.
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