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The public is ambivalent about science. On the one hand, quality of life has been improved out of all recognition by advances in engineering and medicine. Nevertheless, there has also been a growing scepticism about science, a recognition that science cannot solve all problems, and that sometimes it creates problems as well as solving them. There is also a growing suspicion that some of the claims of science are over-blown and cannot be trusted. Faced with public ambivalence about science, there is a tendency for the scientific community to make ever stronger and more dogmatic claims. However, that exacerbates the problem. The more the public senses that exaggerated claims are being made for science, the more sceptical about science it becomes. I believe that the best way of rebuilding public confidence in science is to be more humble and circumspect about scientific claims. In particular, I will suggest that reductionist tendencies are a major source of suspicion about science. An approach to science that was open-minded and less dogmatic would get a better public reception. It would also be helpful for science to become more pluralistic, in the sense of recognising the range of possible scientific approaches rather than insisting on the correctness of any single approach. After an initial examination of the nature of reductionism, reductionist ideology will be explored in three current areas of science: evolutionary biology, neuroscience, and artificial intelligence.

Reductionism

Science as it is currently practised is often excessively narrow in its approach, and is often constrained by dogmatic preconceptions about what counts as a satisfactory scientific explanation. These preconceptions generally favour reductionist explanations, and are opposed to non-reductionist lines of scientific inquiry. It is a serious matter when science becomes dogmatic and prejudiced, rather than following where open-minded empirical inquiry may lead. Scientific practice is then no longer faithful to the genuinely scientific spirit. Also, if the public senses that science is too much influenced by dogmatic preconceptions, it only serves to strengthen scepticism about science.

Reductionism is the attempt to explain higher-level phenomena in terms of lower-level ones. Thus, for example, psychological phenomena are explained in terms of biology, and biological processes are explained in terms of physics. The attempt to explain phenomena in terms of lower-level processes is central to the scientific enterprise, and I see no reason to object to it. However, there are other ideological aspects of reductionism that are more open to objection, because they rest on dogmatic assumptions rather than open-minded empirical inquiry. 

The key distinction I wish to make here is between methodological and ideological reductionism. Methodological reductionism is the attempt to develop reductionist explanations through empirical research, in as far as that proves possible. Ideological reductionism asserts that reductionist explanations must be possible, and that no other explanations are required or admissible. I am a supporter of methodological reductionism, but an opponent of ideological reductionism.

A key ideological assumption of reductionism is that the only kind of explanation that is acceptable in science is one that explains higher-level phenomena in terms of lower-level processes. However, it seems likely that there are top-down causal processes as well as bottom-up causal processes. Whether that is so is a matter to be settled by research in particular cases, not something to be excluded in advance.

Another important issue concerns the degree of confidence that is attached to bottom-up explanations. A dogmatic assumption is often made that a complete bottom-up explanation must be possible. However, that is very problematic. In fact, science has probably achieved complete explanations only very rarely, and to assume that complete explanations of a bottom-up kind are in principle available in all cases is to go far beyond the evidence.

Nevertheless, on the back of this assumption that high-level phenomena are completely explicable in bottom-up terms, it is often assumed that the higher-level phenomena have no causal influence or efficacy. We are told that it may be tempting to imagine that they have causal efficacy, but it is an illusion and they are really only ‘epiphenomena’. Thomas Huxley's memorable example of an epiphenomenon is the whistle of a steam engine. It is tempting to imagine that it is doing causal work in moving the engine along, whereas in fact it is irrelevant to it.

Even beyond the claim that high-level phenomena have no efficacy, doubts are sometimes expressed about whether they are ‘real’. However, it is hard to know even what is meant by that suggestion. As we will see later, there are some particular aspects of human functioning that have been particularly vulnerable to the charge of not being quite ‘real’. 

To make things more concrete and specific, it will be helpful to look at three sets of reductionist ideas about human nature that can be found in contemporary science. They arise from evolutionary biology, neuroscience, and artificial intelligence. 

Evolutionary Biology

Concerning evolutionary biology, let me first make it clear that I share the assumption that species have evolved from one another. The complete evolution of a new species is something which presumably happens only rather slowly, and to the best of my knowledge we have no fully observed cases of it happening. However, we certainly have well-documented cases of a change in environmental circumstances, operating through natural selection, producing variation in an existing species. Perhaps the best known example is when industrial pollution gave black moths a selection advantage over white moths. 

Within evolutionary theory, there is a significant debate about the nature of evolution. Natural selection is clearly a crucial mechanism. However, the debate is between those who assume that natural selection explains everything and those who sense that there are aspects of the evolutionary record that are not readily explicable in terms of natural selection. Stephen Jay Gould has become the best-known protagonist of the latter position. For example, evolution seems to proceed with ‘punctuated equilibrium’, i.e. in fits and starts. To handle that we probably need to include a more adequate theory of how environmental change has impacted on the evolutionary process. I suspect that the evolutionary theory we have at present is rather crude and simplistic, and that we will eventually need a more subtle and complex evolutionary theory that includes more than natural selection. Evolutionary reductionism is not open to that possibility, and wants to explain everything solely in terms of natural selection.

There is also a debate about directionality in evolution. Many evolutionary theorists have become squeamish about the assumption that human beings represent a pinnacle of evolution; that seems to them to represent a departure from scientific objectivity. However, it is surely undeniable that human beings have not only adapted well to their environment, but have gained a significant degree of control over the environment in a way that probably no previous species has. Indeed, that degree of environmental control is so marked that it is not clear that human beings are still subject to the processes of natural selection as we know them.

Also, it seems clear that there is some kind of direction in evolution. You could not invert the fossil record and claim it had no implications for our understanding of evolution. Having said that, there is no unanimity about how best to characterise direction of evolution. Some have suggested that it is a progression from simple to complex species. However, I tend to side with those who see a progressively more sophisticated capacity for processing information about the environment as the key directional change. It is not obvious why complexity should have an advantage in natural selection; it is much clearer why advances in information processing capacity should do so.

Another key debate in evolutionary theorising is about chance, whether there was any inevitability about evolution moving in the direction it did. Here again, Stephen Jay Gould is a key protagonist, and on the side of those who argue that evolution is a purely chance process. Reductionist ideology is always attracted to explanations in terms of chance. However, it is arguable that it was inevitable that evolution should move towards species with an increasing capacity for information processing. That is not to claim that evolution was bound to take exactly the course it did, but only that species such as ourselves, with a sophisticated capacity for information processing, were bound to emerge sooner or later, and that when they did they would have a massive natural selection advantage. Simon Conway-Morris has emerged as a powerful exponent of the view that there was a kind of evolutionary inevitability about human beings, and he uses the phenomenon of ‘convergence’ in evolution, the repetition of the same evolutionary developments in independent contexts, to argue for the non-randomness of evolution.

If directionality is accepted, the next question is why it happened. There are those such as Stuart Kauffman who suggest that there is something inherent in the evolutionary process that leads in the direction of complexity. That is, for the moment, a highly speculative idea. However, it should not be ruled out simply because it sits uneasily with reductionist preconceptions.

Reductionist ideology in evolutionary theorising takes the form of the assertion that all higher aspects of human nature are purely the product of evolution, or just ‘survival machines for our genes’. Sociobiology asserted that for social behaviour, and evolutionary psychology is now asserting it for the human mind. Morality has been a key battleground of these debates.

Again, I assume that there is no doubt that morality has evolved, and that it is fruitful to place the human capacity for moral functioning in evolutionary context. I also assume that there are precursors to be found in other species. However, it seems that moral functioning takes a significantly new turn in human beings. That is linked to the human capacity for reflective self-consciousness, which most scientists would now regard as the key distinguishing feature of human beings. Because of self-consciousness, human beings have a capacity for good and evil that is more knowing and deliberate than anything that other species are capable of. Humans also seem capable of an ideological commitment to altruism that extends beyond the reciprocal altruism and kin-specific altruism of which there are many examples in other species. 

There has been a regrettable tendency in evolutionary theorising about morality to play down these distinctive features of human moral functioning, and to suggest that human morality is nothing but another example of the kinds of altruism that can be found in other species. This illustrates the distinction between narrow, reductionist, evolutionary theorising that asserts that even the highest aspects of human nature are nothing but a product of evolution, and more open-minded evolutionary theorising that places human functioning in evolutionary context, but is willing to admit distinctive human features, and willing to admit a broad theoretical approach that allows for processes other than natural selection. 

Neuroscience and Human Consciousness

The next example of reductionist ideology we will consider is about the explanation of human consciousness in terms of brain processes. That is currently the focus of a huge amount of inter-disciplinary scientific interest. Consciousness is one of the last remaining mysteries for science to solve. So far, it is proving rather recalcitrant to scientific investigation. However, I assume that in due course we will have a satisfactory theory of how human consciousness is grounded in the physical brain. It seems inevitable that the brain is involved somehow or other in people becoming conscious of things around them. In due course we will no doubt make headway with understanding exactly how that happens.

In the meanwhile, we should be careful not to make assumptions about the nature of the relationship between brain and consciousness. There is a danger of reductionist ideology announcing in advance of any actual scientific discoveries that consciousness will be 'completely' explicable in terms of brain processes. This is one of the key areas where the doctrine of a ‘complete explanation’ is riding strong, despite the enormous problems science has had in producing complete explanations of anything so complex as consciousness. Though it seems inevitable that the brain will play a key part in the explanation of consciousness, it is premature to rule out other factors. 

The philosophical problem of how best to conceptualise mind-brain relationships is enormously complex. However, one helpful approach is to assume a ‘dual-aspect monism’ in which there is a single reality that has two aspects, one physical and one mental. On this view, the integration between the two is so total that it makes no sense to talk about one causing the other. Rather, we should talk about changes in an integrated, two-faceted brain-mind system. 

However, many would wish to take an alternative view in which brain and mind are seen as being sufficiently distinct for one to have causal effects on the other. If so, we need to allow for the possibility of ‘top-down’ (i.e. mind-brain) causal factors as well as bottom-up (brain-mind) factors. We have abundant evidence, for example from the effects of head injuries, of how traumatic damage to the brain can affect mental processes. There is thus no doubt about brain-mind causal effects. However, the possibility should be left open that there are also mind-brain effects as well. The key data here is about plasticity in the structure of the brain, and how the relative size of various areas of the brain are affected by usage and experience. Here again, I am not so much arguing that mind-brain effects have yet been scientifically established, but rather just arguing that they should not be ruled out in advance of adequate scientific investigation, simply on the basis of reductionist ideology.

On the back of the assumption that we will get a complete neural explanation of consciousness, some, such as Francis Crick and Dan Dennett, have already started to draw philosophical conclusions, even before the scientific research has been accomplished. Dan Dennett makes a move that is quite common in reductionist ideology, which is to try to simplify the scientific task by minimising what needs to be explained. Consciousness is a multi-faceted phenomenon. The most basic aspect of it, one shared with other species, and the one most amenable to scientific explanation, is the basic registering of information about the environment. On top of that, there is also (a) the distinctively human reflective self-consciousness to which I have already referred, and (b) the actual experience of something, experienceing ‘qualia’ as philosophers call it. Dennett tries to simplify the task of explaining consciousness scientifically by dismissing qualia as a mirage that needs no explanation.

This typically reductionist move is unscientific, and has no basis whatsoever in research. In fact, there are growing scientific reasons for accepting the reality of qualia. Two lines of research are particularly relevant. One is Stephen Kosslyn’s research on mental imagery, that demonstrated imagery phenomena that are inexplicable without the assumption that people actually have a visual image. There is also the intriguing phenomenon of synaesthesia, in which sensory stimulation in one sense modality produces an experience in another modality. That also is incompatible with the reductionist dismissal of the reality of mental exeperience.

There are many different forms of synaesthesia, but the most common involves non-visual stimuli being experienced as colours. There are good demonstrations of the reliability of the phenomenon, including tasks in which people with synaesthesia are able to perform much better than people without it. For example, they can effortlessly pick out one particular shape from a jumble of different shapes because they see the shapes in different colours. Reductionism wants to dismiss the reality of qualia, but open-minded scientific investigation is establishing their reality. 

Francis Crick is more accepting of the reality of consciousness. However, on the basis of assuming that we will have a complete neural explanation of it, he makes another characteristically reductionist move. He assumes that consciousness, and indeed personality and ‘soul’ as well, are just a product of our nervous system. That enables him to draw the astonishing conclusion that we are ‘just a bundle of neurones’. It is a classic example of the reductionist tendency to deny the reality of what has been given a scientific explanation. Note that this conclusion is drawn, even before the scientific explanation is actually available, simply on the basis of the dogmatic assumption that one will be produced.

There are also phenomena which indicate that consciousness may be less closely tied to the physical brain than we currently assume. The most important research here is that of Rupert Sheldrake who has demonstrated, for example, that dogs know when their owners are returning home, even at some distance, and when the timing of the return journey is unpredictable. He has also shown that people are aware that they are being stared at, even when the person staring at them is not in their visual field. Though I am persuaded by his evidence for these phenomena, I do not want to suggest that they are scientifically inexplicable. Rather, they seem to indicate that an adequate scientific theory of consciousness will be more subtle and complex than reductionists currently assume, and will involve the postulation of something like what Sheldrake calls an ‘extended’ mind, i.e. a mind that extends beyond the boundary of the physical body.

Artifical Intelligence

The third arena we will look at in which reductionist ideology operates is artificial intelligence. Indeed, there is perhaps no other current area of science that is as heavily ideological as artificial intelligence. Though there is a wing of artificial intelligence work that has its eye on practical applications, for example helping doctors to combine large and complex sets of clinical data to arrive at diagnoses, much artificial intelligence has an openly ideological thrust. 

The basic proposition is that the human mind is essentially a computer programme. That is the assumption that makes artificial intelligence such an ideologically loaded and controversial area. In support of that basic proposition, efforts are then made to simulate on computers all intelligent human functioning. The hope is held out that it will be possible to develop a computer that can perform all intelligent tasks of which humans are capable. Indeed, the hope is that computers will be an advance on human beings, because they will be more dependable and not subject to illness and mortality. 

Various arguments have been advanced for and against the basic proposition that the human mind is essentially a computer, though none has commanded general assent. Probably the most discussed argument has been the ‘Chinese room’ argument of John Searle. He envisages a room into which messages are passed in Chinese. There is a very complex rulebook which enables an appropriate answer in Chinese to be devised and passed out. However, that is all done without any understanding of what the messages actually say. Searle's point is that computers are in a similar position. Even when they are successfully programmed to give appropriate responses, they have no understanding of what the messages mean, in the sense that they have no knowledge of what in the world the messages refer to. Though a variety of refutations of Searle's argument have been proposed, none has commanded widespread acceptance, and it seems to me that the Chinese room parable makes a good point. 

There is also an issue about the hardware on which cognitive programmes are instantiated. The silicon of which computers are made is radically different from the organic stuff of the brain, and Searle suggests that human intelligence can only be instantiated on the latter. That may well be so, though it is not clear that there is a convincing argument about  why it should be so.

It can be conceded that all intelligent, rule-governed cognitive activity can in principle be programmed on a computer. However, much human intellectual activity may not in fact be rule-governed, or at least the implicit rules that govern it may not yet be understood. There is also the gulf between simulation and replication. Even if their computers can simulate human intelligent performance, as in chess playing, they often do it in different ways from human beings, and in particular not with the same understanding of what they are doing. They simulate, but do not replicate.

Leaving aside such arguments, there is the practical matter of how much progress is being made in simulating human intelligence on computers. It should be accepted that progress with this has been considerable, though it falls far short of the bold predictions that have repeatedly been made. It is conspicuous that computers lack anything corresponding to actual human experience. If the arguments of the previous section are correct, to the effect that qualia are scientifically demonstrable and have significant consequences for human performance, the lack of qualia in computers is a serious deficiency. 

A telling illustration is how far it is possible to programme emotions in computers. In as far as the situations in which emotions arise are predictable, it is possible to programme a computer to have emotions that are appropriate in particular kinds of situations. It is also possible to programme some kind of emotional expression, at least for a computer to compose sentences that express emotional attitudes and to utter them through a voice box. In those limited ways, a computer can be programmed, for example, to simulate anger. However, a computer would have no understanding of what it was angry about, and no actual experience of anger. 

Of course, these may this may not be insurmountable roadblocks. The development of parallel distributed processing in computer programming was a radical paradigm shift, and rendered things possible in programming that were difficult before, such as the simulation of learning by computers. There may be further paradigms shifts in computer programming ahead. So, it would be foolish to be dogmatic about what is and is not possible. However, for now, the gulf between human intelligence and the computer simulation of it looks to be unbridgeably wide. 

If so, the claim that all intelligent human functioning can be simulated on a computer collapses, and so does the claim that the human mind is essentially a computer program. There is no doubt that the analogy between human cognition and computer operations has been a fruitful one, and provided a precise language in which to couch theories in cognitive psychology. However, progress in artificial intelligence gives no support to the reductionist claim that the human mind is nothing but a computer programme.

Conclusion

One puzzle about ideological reductionism is why it has such appeal. There is quite a sharp division between those who are excited by the possibility of explaining everything in reductionist terms, and those who find the idea naive and unattractive. Such different attitudes are bound to persist, and it is probably healthy for scientific debate that they should do so. 

However, a clear distinction needs to be drawn between actual scientific research and ideological reductionism. Reductionist ideology is not a necessary precondition for a successful scientific research programme, neither is there anything in current research which justifies it as a conclusion. As an ideological position it is entirely detachable from scientific enquiry. My claim in this brief paper is that science would be better off without it. Abandoning reductionist ideology would be better both for open-minded scientific enquiry and for the public perception of science.
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