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Abstract 

The paper considers the relationship between scient$c knowledge and the social context 
within which science is done. Because of the relationship of science and scientists to 
the state, scientiJic paradigms may be ideological, and much that is done in the name 
of science may itself be ideologically saturated. The dominant ideoIogy in neurobiology 
is that of reductionism, and indeed reductionism is argued by its proponents to constitute 
the scientiJic method, with ethical overtones, whilst opponents of science cite reductionism 
as exemplifving the inevitably oppressive nature of science. Within neurobiology, several 
types of reductionism are considered. Molecular reductionism seeks biological causes 
for socially observed events, for instance, schizophrenia and depression. Its consequences, 
in relationship to ‘minimal brain dysfunction’ and psychosurgery, are considered. 
Genetic determinism in relation, e.g., to intelligence (IQ), is another form of this type 
of reductionism. Evolutionary reductionism attempts to explain human behavior in 
terms of that of primates and other non-human animals, hence seeking to just$y the 
existing social order as dependent on a biological base. Category reductionism includes 
behaviorism and machine reductionism; in this latter, attempts are made to reduce the 
brain to the interactions of simply modellable logical neuronal networks. Against 
reductionism, autonomism as a separate type of paradigm is briefly discussed and 
rejected. A non-ideological, and hence scientific and non-oppressive paradigm, would be 
a version of interactionism, diaIectica1 materialism; such a science cannot be fully 
realized except in a transformed society. 

* An earlier version of this paper was given at Research Committee in the Sociology of 
the International Sociological Association Science, London 1972. See Whitley (1974). 
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1. Introduction 

Within the last few years there has been a re-emergence of a questioning of one of 

the basic convictions which underly the apparent certainty with which most scientists 

go about their business - that of the divorce between fact and value, science and 

ideology. Amongst scientists, this questioning has taken the form of debate about 

the question of the ‘neutrality’ of science in the face of its evident use for socially 

oppressive purposes (for an analysis of this debate, see Rose and Rose, 1969, 1972, 

1973). Amongst sociologists of science, it has taken the form of a renewed interest in 

the sociology of scientific knowledge, as against the sociology of scientific institutions 

or of scientists (Whitley, 1974). Amongst philosophers of science there has been a 

wave of discontent with the classical Popperian view of the nature of scientific 

hypotheses, which has taken sustenance from the concepts of scientific revolutions 

and of paradigms introduced by Kuhn (e.g., Musgrave and Lakatos, 1971). We have 

pointed out elsewhere (Rose and Rose, 1972) that the re-emergence of this discussion 

of the relationship between the science that is done and the values and ideology of 

the society within which it is done represents a return to concerns which began to be 

developed many years ago as part of a now-classical Marxist analysis ot the role 

of science (e.g., Hessen, 1931). They were truncated in the West as a result of the 

profound historical changes in the relationship of science to the state which began 

with the 1939-45 war and in the Soviet Union with the administrative and ideological 

repression which developed with the Stalin period (Graham, 1971). 

Much of the discussion on these issues, especially amongst scientists, has focussed 

on the obvious socio-political constraints which, in American or European society, 

serve to direct science in the interests of oppression. However, there has been a 

strong current of argument to maintain that such a use of science is intrinsic to the 

nature of science itself; it forms part of the ideology of science as an institution. 

This has been the position, for example, of Feyerabend, Habermas and Marcuse. 

‘The principles of modern science were a priori structured in such a way that they 

could serve as conceptual instruments for a universe of self-propelling, productive 

control; theoretical operationalism came to correspond to practical operationalism. 

The scientific method which led to the ever-more-effective domination of nature.. . 

Today, domination perpetuates and extends itself not only through technology but 

as technology, and the latter provides the great legitimation of the expanding political 

power, which absorbs all spheres of culture’ (Habermas, 1971). 

In this view, it is the scientific method which is at fault. Scientific method with 

its emphasis on rationality is seen as inevitably oppressive and itself providing the 

ideological legitimacy for rationally oppressive society. Such an attack on science 

and hence a stressing of the values of non-rational forms of knowledge typifies 
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writers like Roszak (1969). But is there such a thing as ‘the scientific method’, or is 

what is commonly perceived as the method of science itself an ideological product, 

reflecting the society in which it is practiced? In this paper, we wish first to discuss 

the possible sources of ideological input into science in general, and second, to 

examine a particular group of sciences, neurobiology, for evidence of the role of 

ideology. 

2. Ideology in natural science 

Let us see how ideology and science become confounded. We take as given a 

materialist position: There exists an objectively real world of which humans are 

part. Our knowledge of this external objectively real world is obtained through our 

senses and interpreted by our brain in relationship to past experience. The very 

nature of the brain itself imposes a transformation upon incoming sensory information; 

the act of comparing the transformed information against stored memories of other 

transformed sensory information imposes another transformation. As a result, 

between the objectively real world and human knowledge thereof, there exists a 

series of mediations. The epistemological framework developed by the natural 

sciences begins as a series of procedures and rules for interpreting the evidence of our 

senses so as to provide reliable information (that is, predictive powers) with respect 

to the real world. As a science develops, the rules and interpretations become 

assembled in particular domains, the logical coherence of which is maintained by 

theoretical constructs which are attempts to unify these interpretations; the past 

experience against which new data is being compared is selected and organized in 

particular ways. Thus there emerges the artificial world of human knowledge - a 

world of mediated sensory information, a store of organized past experience and 

unifying theoretical constructs. All knowledge is in the artificial world; what dis- 

tinguishes scientific knowledge from other types of knowledge is the degree of corres- 

pondence between the artificial world and the external real world, for it is in the 

nature of the artificial world of scientific knowledge that it generates predictions 

concerning the behavior of the external real world; these predictions can be tested in 

the real world and the results of such tests interpreted once again in the artificial 

world. 

In creating the artificial world, two types of inputs are involved : The actuality of the 

external real world and the constructs within the artificial world with which events in 

the real world are compared. For any scientist there are two classes of such influences 

in the formation of these constructs, the internal history of the subject, the domain 

of knowledge with its own particular organizing paradigms into which data is to be 
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fitted, and the social history of the individual scientist himself/herself including his/her 

apprenticeship within the subject. 

The two histories arise, of course, from other inputs from the external real world, 

which may themselves be made the subject of a different scientific enquiry. They are 

distinguished from the set which directly form the subject matter of the particular 

science as being outside its domain and are traditionally excluded from account, but 

they mold the types of prediction the scientist makes concerning the real world and 

the way in which the sensory information arising in response to the tests of such a 

prediction are mediated and assimilated into the artificial knowledge world. 

What forces generate the paradigm? Clearly the many past inputs from the external 

real world into the domain of knowledge in the artificial world, and the social histories 

of the individual scientists who have mapped out the particular domain. But whereas 

for any individual scientist the personal idiosyncracies of his/her past history may 

affect his/her artificial world in a variety of disparate ways, insofar as the paradigm 

forms a shared part of the artificial world of many individuals, the individual idio- 

syncracies become of diminishing importance, whilst the common social histories 

of those who share the paradigm become of increasing importance. Insofar as these 

common social histories represent universal features of human existence, such as 

fundamental aspects of human perceptual processes, brain limitations, etc., they 

represent a permanent aspect of the artificial world. However, many aspects of the 

external social world are not universal but represent particular historical circumstances 

and conjunctures; they are thus not permanent but variable. 

While science was a relatively autonomous activity within society, with little 

articulation into the class and state structure, the role of the variable social inputs 

was perhaps less important. This situation is no longer the case. It is a commonplace 

that over the last 100 years, but particularly over the last few decades, science and 

the state have moved closer together. Under these circumstances the major variable 

input into scientific work becomes closely related to the needs of the state itself and 

the interests of the dominant class group within society. There are a number of 

routes by which these inputs enter the activity of scientific work. The most obvious 

is that scientific work requires a substantial budget. Unlike the situation in the 

seventeenth, eighteenth, and to a lesser extent, nineteenth centuries, scientific work 

can not be done by the disinterested amateur; it is a professional activity involving a 

significant proportion of the work force of industrialized nations, and it is paid for 

almost exclusively by the state and by industry; hence the problems which are set 

for scientific work are those which are of direct interest to state and industry and 

whose solution is to be sought with the existing social framework. Research funding 

thus both determines research directions and is an expression of class interests within 

society. 
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Intertwined with, but analytically distinct from, this social determinant is that of 
ideology. The paradigms of a science are its philosophical framework; they emerge 
from the interplay of data from the external real world, models within the artificial 
world and ideas drawn from outside both. It is with these ideas that ideology enters. 
Ideology represents both a set of approaches to the external, objectively real world and 
a set of epistemological tools. These either derive directly from an individual’s 
position in the dominant class within society or may reflect a false consciousness 
concerning the individual’s relationship with that dominant class. 

‘The ideas of the ruling class are in every epoch the ruling ideas; i.e., the class 
which is the ruling material force of society, is, at the same time, its ruling intellectual 
force. The class which has the means of material production at its disposal, has 
control at the same time over the means of mental production, so that thereby, 
generally speaking, the ideas of those who lack the means of mental production are 
subject to it. The ruling ideas are nothing more than the ideal expression of the domi- 
nant material relationships . . . .’ (Marx and Engels, 1846, p. 39). Thus, because of the 
relationship of science to the state, and of the class position of scientists within 
society, the ruling ideas which enter into the shaping of scientific paradigms are 
ideological. When we talk of ideology in scientific work, therefore, we refer first to 
ways in which the social context, internalised by individual scientists, finds expression 
within their experimentation and their attempted interpretation of the external real 
world within the artificial knowledge world, and second, to ways in which ideas and 
models from the artificial knowledge world are reflected back into the social context 
again, to provide those ‘ruling ideas’ which help justify the existing social structures 
or those technologies which help preserve it physically. 

In the traditional sense in which the term ideology is used, it is contrasted with 
science. If a particular idea is ideological, it cannot be scientific. This is the distinction 
made, for instance, by Mannheim. However, more recent developments in the 
sociology of knowledge have tended to question this distinction (e.g., Whitley, 1974). 
Part of the problem arises because the way the word science is commonly used has 
become very broad. In the senses in which we are using it here, we imply not merely 
‘the body of scientific knowledge embedded in the journals’ but also ‘the pursuit 
of scientific knowledge by experimentation and analysis’ and ‘the institutional frame- 
work within which scientific work is done’. In this broad sense of science, there is 
no incompatability in claiming the existence of ideology within science, and whilst it 
would be desirable to reassert the old distinction, to do so would, as we show below, 
require us to re-label a great deal of neurobiology as not science at all, but only 
ideology. Such a re-labeling would only cause confusion at the present time. 

Another distinction which is sometimes made is between ideology in thepursuit of 
science and the resultant body of scientific knowledge itself. Thus it is argued that, 
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for instance, whilst Lore&s sympathy for the Nazis may have provided reasons for 

his development of ethology, the resultant knowledge is pure and untainted. Similarly, 

whatever Eysenck or Jensen’s paradigmatic framework, or personal motivations, ‘the 

facts about IQ’ remain as part of scientific knowledge and must be respected. This, 

however, reflects muddled thinking; if a paradigm is ideological, the research conduc- 

ted within its framework must, itself, be ideological. 

Insofar as the paradigm and the research it sponsors are ideological, they must be 

in error, for ideology introduces, to a greater or lesser degree, erroneous ideas into 

the paradigm. To avoid confusion, we must stress that in saying this, we are neither 

questioning the overt motivations of the individual scientists concerned, which we 

can grant to be sincere, nor are we challenging the objectivity of their measuring 

instruments. The issue is not that of Piltdown Man-type hoaxes, nor is it, in general, 

the deliberate bending of data, the ‘stretching’ of evidence or of measuring instruments 

to fit a hypothesis (though this may sometimes apparently occur, as Kamin, 1973, has 

argued in relation to Burt). Within a paradigm, scientific research may be impeccably 

objective; it may even work in terms of the generation of results which can be fitted 

to the model; it certainly can produce powerful technologies, as we show below. The 

point is, however, that the data which has been collected will be fitted into a scheme 

within the artificial world which does not correspond to objective reality but distorts 

it; the measure of this distortion is the measure of the extent of ideological penetration 

into the paradigm. 

In this context we may consider another commonly used phrase, at least amongst 

Anglo-Saxon scientists: ‘Bad science’. ‘Bad’ is not used in an ethical sense but to 

indicate poorly designed experiments, inadequate methodology or faulty paradigms. 

In this sense, we must maintain that an ideological paradigm inevitably generates bad 

science, although the reciprocal does not of course follow. A non-ideological (scientific 

in the narrow sense) paradigm may still not automatically produce ‘good’ science, 

and the paradigm itself may be faulty for internal and hence non-ideological reasons. 

Is it possible to have non-ideological paradigms ? Within the context of present 

society and our present understanding, we cannot answer such a question unequi- 

vocally. First, it implies that we can stand outside our own society, and whilst we 

would reject the pessimistic relativism which would maintain that we cannot achieve 

a classless, and hence ideology-free, society, our own perspectives as to what sort of 

science such a society would produce must be limited. Second, we have so far 

analysed the mediations between the external real world and the artificial world 

of scientific knowledge as though the relative importance of direct inputs and ideo- 

logical inputs is the same for all sciences and at all times. However, there is no 

particular reason to assume that this is, of its nature, the case. It may well be that 

it is only at such times as the present, of social and intellectual crisis, that we can 
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glimpse the interconnections between science and the social order. Particular domains 
of knowledge may or may not be particularly susceptible to the interplay of direct and 
ideological inputs. There may indeed be substance in the often-heard argument that, 
as one progresses from the social through the biological and towards the physical 
sciences, so the contribution of the ideological inputs diminishes by comparison with 
the contribution of the direct inputs. Whilst there is no proof of this commonly held 
belief, it does seem to us that the nature of ideology in the biological sciences, and 
particularly neurobiology, is easier to see and analyse than in, say, physics or mathe- 
matics. However, this may equally well reflect our greater familiarity with the 
subject matter of neurobiology. 

3. Reductionism as ideology 

The history of any science is characterised by a changing series of paradigms within 
which the principal problems of the discipline are set and solutions sought; often 
such paradigms - and their ideological inputs - are strikingly revealed by the language 
in which they are described or the metaphors which their models employ; so we find 
that in neurobiology, there has been a changing pattern of metaphors for human 
brain and behavior from the hydraulic and clockwork models of the seventeenth and 
eighteenth century to today’s computer, monkey and rat analogies (Rose, 1973). 
However, for orthodox Western neurobiology in the 197Os, there is no doubt that 
the dominant paradigms are set in an overall reductionist mould. Reductionism as 
a doctrine states that: 
(a) Sciences are arranged in a hierarchical order, varying from high-level disciplines 
such as economics and sociology to lower-level ones, such as biology, chemistry, and, 
at the base, particle physics; and 
(b) that events in higher-level sciences can be reduced on the basis of a one-for-one 
correspondence to events, and hence laws, appropriate to the lower-level science; 
ultimately, therefore, that physical laws can be derived which will subsume and 
explain sociology (as some sort of ‘special case’, naturally). 

The alternatives to reductionism are of three main types. The first argues the 
autonomy of the higher-level sciences and is content to provide explanations for a 
phenomenon within economics, sociology or whatever, without reference to lower- 
level sciences. The second includes varieties of vitalism which introduce special 
features, such as god, life forces or free will, when approaching the questions of the 
relationship of mind and brain. The third may be described as interaction&, which 
in its most philosophically well defined form becomes dialectical materialism. This 
argues that, whilst events at any given hierarchical level represented by the different 
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sciences must correspond to events at higher or lower levels, they cannot be reduced, 
by the application of causal laws or relations, to lower ones; biology cannot be 
invoked to explain away sociology; instead there will be a dialectical interaction 
between them. 

To take a crude example of the differences between the reductionist, autonomist 
and interaction% types of paradigm, consider the question of the relationship between 
alcohol and drunkeness. For the reductionist, the ingestion of alcohol and its 
consequent biochemical interactions in the body are the cause of the behavior pattern 
described as drunkeness; for the autonomist, drunkeness results from the social 
situation; in the short-term a party, in the long-term, an individual’s unhappy past 
history or the entire structure of a society in which smashing the mind, at least 
temporarily, is a way out of social contradictions. For an interactionist, the bio- 
chemical/pharmacological interactions of C2H,0H with enzymes at the molecular 
level and changed patterns of cell firing at the physiological level are not seen as 
causes of the behavioral events but as alternative and equivalent statements about the 
system at different levels of analysis; not causal but identity statements are invoked, 
and the interactionist also recognises that the interaction works both ways, that the 
cellular events associated with C,H,OH ingestion themselves vary from individual 
to individual and time to time, depending upon a host of environmental circum- 
stances; one way, vertical causality is rejected. 

In general terms, we are arguing that the characterisation of the scientific method 
as oppressive, as in the quotation from Habermas, should properly not be applied to 
science in general but to reductionist science in particular, and that this reflects the 
relationship between reductionism and the dominant ideology (see also Putnam, 1973). 
Thus, when we examine reductionist neurobiology, we find within it just those 
ideological elements which the previous section postulated. The position has become 
more complicated in that the modes of thinking of reductionism have become so 
dominant in recent years that they have come to constitute what may almost be 
described as an ideology of science itself, which not only claims that reductionism 
has universalistic importance, superseding all other forms of knowledge, but also 
denies the significance of any social input into the artificial world of scientific knowl- 
edge, which becomes in this conception nothing less than an increasingly accurate 
copy, in the artificial world, of the external real world. The ideology of reductionism 
is thus positivistic. But it also has ethical overtones, claiming to provide rules for the 
proper conduct of human society. The only true goal for mankind becomes, in this 
view, the systematic extension of the artificial world of science and the matching 
within it, point-for-point, of the external, objectively real world; the rationality and 
objectivity of reductionism replace all else; they provide their own guide to human 
progress. Science, a social product, becomes both the goal and the method for all 
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society. The clearest exponent of this viewpoint has been the molecular biologist and 
archetypal reductionist Jacques Monod; he has argued this case extensively in Chance 
and Necessity (1973). In addition, the reductionist ideology of the institutions of 
science, hierarchical, authoritarian, sexist and (in their assumption of the superiority 
of western modes of thought, racist) cannot be ignored. 

4. Reductionist ideology in neurobiology 

In the case of neurobiology, we can isolate for description several different sub- 
paradigms, which we can class as molecular reductionism (including a sub-category 
we may refer to as genetic determinism), evolutionary reductionism and two classes 
of category reductionism - behaviorism and machine reductionism. The existence of 
these different forms of reductionism is at least partly due to the existence of differing 
forms of biological explanation, which may be defined (following Lewontin, 1969) as 
(1) explanation of biological phenomena in terms of the chemical and physical 
properties of the system under study, in response to the question ‘what is this system 
made of?’ and (2) explanation of biological phenomena in an evolutionary sense, in 
response to the question ‘how did this system arise?’ 

Reductionist tools are those which, either by simplifying the system under study 
(as, for example, by choosing a worm or sea slug, both favored laboratory animals), 
or by limiting the aspects of the system chosen for examination (as, for example, by 
considering only certain forms of ‘emitted’ behavior) make the experimental problem 
more approachable and subsumable with the general methods and theories of science 
developed for less-complex systems, living or non-living. Reductionist tools are well 
established in biology and have proved, especially over the last three decades, so 
powerful that to elevate the tool into a philosophical principle has been a ready step. 
Molecular biologists such as Monod (1973) or Crick (1973) have argued that in the 
long run all of biology is to be derived from a study of the properties of the macro- 
molecules of which the cell is composed (such as DNA) and their interactions and 
may be best understood by studying the chemistry and organisation of the intestinal 
bacteria Escherichia coli or - even more reduced - a bacteriophage. Crick’s proposal 
that a major combined effort of the world’s biologists be made to ‘solve’ E. coli, the 
so-called ‘Project K’, is an example of the sort of Los Alamos thinking that this 
reductionism generates; it is noteworthy that, over the last decade, there has been a 
steady invasion of neurobiology by some of the world’s leading molecular biologists 
(e.g., Crick, Brenner, Nirenberg and even Monod). 

It must be emphasised that the utility for certain purposes of biochemical descrip- 
tions of brain phenomena or of the techniques of experimental psychology and 
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ethology in analysing behavior is unquestioned. It is the philosophical stance adopted 

by many of the proponents of these viewpoints which concerns us here. In the 

following sections we will discuss some examples of the workings out of the reduction- 

ist paradigms. Because several of these, especially those drawn from the areas of 

evolutionary and category reductionism, are likely to cover familiar territory, we will 

concentrate here on discussing molecular reductionism, and refer only briefly to the 

others. 

Molecular reductionism 

Molecular reductionism can be found at its sharpest in the field of mental disorder. 

What is the cause of schizophrenia? Is it to be seen - as the school of ‘orthomolecular 

psychiatry’ would argue - in the absence of certain key chemicals in the brain, or 

in the presence of abnormal metabolites due to genetic disorders? If so, treatment is 

to be found by dietary modification or the development of drugs which antagonise 

in some way the abnormal metabolites. Following the lead of such individuals as 

Osmond and Smythies (1952) and (in recent years) Pauling, this school argues strongly 

that there is an organic, brain-located cause for the behavioral manifestation. This 

belief has a long history, for at all stages in the development of biochemistry, the 

fashionable molecule of the moment has tended to be implicated as the cause of 

schizophrenia, from glutamate in the 1950s through an abnormality of ATP metabo- 

lism in the 1960s to today’s attention to the problem of galactose in the diet. Whatever 

the proximate biochemical cause, there is on this thesis an underlying genetic defect, 

a propensity to be schizophrenic. The genetic analysis of schizophrenia has been 

pioneered by such men as Slater and, although the original single-gene models are 

now relatively disfavored by comparison with polygenic effects, all the classical 

apparatus of the clinical biochemists, in their search for bizarre metabolites in 

schizophrenic brain, blood, urine or sweat, and of the human population geneticists 

with their hunt for monozygotic and dizygotic twins and heritability estimates, have 

been employed (for reviews, see, e.g., Iversen and Rose, 1974). 

By contrast sociological and social psychological explanations of schizophrenia 

stress the social and familial environment and the personal history of the individual; 

they point, for instance, to the different distribution of schizophrenia with family 

type and across social class. This approach is most commonly associated at the 

present time with the names of Laing, Esteson and Cooper. (e.g., Esteson and Laing, 

1970). All three deny any biological role in schizophrenia, essentially adopting an 

anti-reductionist position of the type described above as emphasizing the autonomy 

of a higher-level science. The dichotomy between the two approaches is complete ; 
the paradigms meet only at the level of mutual abuse, as witness the extraordinary 
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correspondence that ensued in Science following the publication there of Rosenhan’s 
now-classic paper ‘On being sane in insane places’ (Rosenhan, 1973; Rosenhan et al., 
1973). 

The ideological components within the reductionist paradigm are apparent; the 
inborn view of schizophrenia at once refuses to admit criticism of social structures, 
such as the family and alienated work forms, whilst at the same time encouraging a 
manipulative view of treatment. This is even more apparent when we look at the 
respective analyses, biochemical or social, as applied to the affective disorders such 
as depression. Those who argue a biochemical cause of depression, such as Sargent 
(1967), look for treatment by way of anti-depressant drugs; treatment is effective if it 
adjusts the depressed individual (typically a woman post-natally or around meno- 
pause) back into an acceptable social role, such as that of the good housewife or 
mother. The stability and appropriateness of the social order is taken as a natural 
given in this situation, and the job of the psychopharmacologist and clinician is to 
chemically fit people to it; it is not surprising to learn that 50 million patients were 
given chlorpromazine within the first decade of its use, or that 12 million barbiturate 
and 16 million tranquillizer prescriptions are issued a year in Britain. Note that we 
do not argue that the drugs themselves do not ‘work’ in the sense that they affect an 
individual’s responses and performance, often, though not always, in the predicted 
and hoped for (by the clinician) direction. However, even here there are some 
difficulties because one consequence of the reductionist mode of thought is that drugs 
are supposed to have a single site of action; effects other than those sought for are 
seen as ‘side-effects’ to be eliminated. The complexity of drug-behavior interactions, 
which has been so revealingly brought out even in the context of an apparently much 
less controversial agent, L-Dopa, in the treatment of Parkinsonism, tend to be 
dismissed by the reductionists. 

But this is only a relatively marginal point; the crucial issue is that the ideology 
which reflects itself in a reductionist model of the cause of schizophrenia and depres- 
sion, and upon which is based a vast research and development program at all levels, 
from the universities to the drug house, also finds expression in an output at the social 
level, which essentially regards individuals as objects, to be manipulated into requited 
social patterns. Compare the average clinical research paper’s description of the 
behavior of patients exposed to given agents with the multi-leveled account of the 
patients to whom Sacks gave L-Dopa, in his book Awakenings (1973). For each 
of his 20 patients Sacks provides an account of the workings of L-Dopa, in terms 
of both minutely observed behavior asssociated with different levels and occasions 
of giving the drug, and also of the personal histories and present relationships of the 
patients. Throughout there is a constant emphasis on the integration of all the effects 
of the drug into the complex individual situation. Sacks’ model is clearly an inter- 
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actionist, dialectical one, truly scientific rather than ideological. 

The search for a biological rationale for problems of the social order has reached 

new heights in recent years with the development of a new clinical concept, that 

of ‘minimal brain dysfunction’ (MBD), which, an almost unrecognized category a 

few years back, was recently warranted a full symposium of the New York Academy 

of Sciences (Cruz, Fox and Roberts, 1973). Minimal brain dysfunction is essentially 

a behavior-defined syndrome; that is, the concept of brain dysfunction is invoked to 

explain a particular pattern of socially disapproved behavior, although no brain 

abnormality can in fact be detected by physiological techniques. In general, minimal 

brain dysfunction is supposed to be a disease of childhood and has derived from an 

extension of the concept of ‘hyperkinesis’, a disease state believed to characterise an 

overactive child. In Britain, there are estimated to be a few hundred children cate- 

gorised as hyperkinetic. A large proportion are institutionalised; they are described 

as being unable to sit still without forcible restraint. In the USA, the diagnosis 

of hyperkinesis has become much broader, to cover a very large group of children 

who show behavior problems at school, being poor learners, inattentive in class and 

disrespectful of authority. Amongst the diagnostic signs for minimal brain dysfunction 

are, according to Wender (1971, p. 20) being ‘agressive socially . . . playing with 

younger children, and, if a boy, with girls’. For all these patterns of behavior, 

treatment with amphetamine, or its congener Ritalin, is proposed. Indeed, Wender 

waxes euphoric about the effects of Ritalin treatment, going so far as to claim that 

minimal brain dysfunction children may be regarded as suffering from ‘hypoampheta- 

minosis’. Under the drug ‘children often begin to talk about and behave in a manner 

consistent with their parents formerly unheeded “oughts” and “shoulds”. . . One bright 

8-year old referred to d-amphetamines as his “magic pills which make me into a 

good boy and make everybody like me”‘ (Wender, pp. 90-91). The child turns from 

a ‘whirling dervish’ into being ‘quiet, compliant’ and with an ‘improved class behavior, 

group participation and attitudes to authority’ under medication (Wender, p. 94). 

What is more, Ritalin is cheaper than ‘expensive, non-organic therapies’ (Wender, 

p. 131).1 

Small wonder that Ritalin is now prescribed, at a daily dose of 5-40 mg and on the 

basis of school reports, to 250,000 U.S. school children daily. Here indeed is a 

conspicuous success for a reductionist research and development program that dis- 

cards any alternative explanation for a child’s inattentiveness in class or poor attitude 

to authority; not even other biological factors which may have apparently similar 

consequences, such as nutrition, are considered, still less that inattentiveness in class 

1. In Britain, amphetamine prescription is note the strong resemblance of Wender’s 
generally discouraged by the BMA. Con- disapproved of hyperkinetic child to the weekly 
noisseurs of British children’s comics will also Beano hero Billy Whizz. 
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may reflect poor teaching or an irrelevant educational program, or that disrespect 

for authority may represent a more socially appropriate response to oppression than 

does subservience. 

Biochemistry is not the only brain discipline whose reductionism has both ideo- 

logical and direct social significance. Physiology and anatomy have shown similar 

tendencies. Over recent years it has become increasingly apparent that cellular 

activity in particular brain regions is associated with specific behavior patterns, so 

that, for instance, when certain regions of the hypothalamus are electrically stimulated 

by implanted electrodes in the cat or rat, then, depending on the particular cells 

stimulated, the animals show hunger, thirst, satiety, anger, fear, sexual arousal or 

pleasure. Surgical removal of these regions is associated with a behavioral effect 

reciprocal to that of cellular stimulation. The reductionist interpretation of these 

experiments is that the firing of particular cells in the hypothalamus causers anger, 

sexual arousal, etc., and, as with the biochemists, the social technologies which have 

emerged, notably in the hands of Delgado (1971) have been human experimentation 

in which schizophrenics and low-IQ patients have permanently implanted electrodes 

to the hypothalamus, remotely radio controlled by the doctor/experimenter. Passing 

current through the electrodes is associated with sharp mood changes in the patients. 

Once again, the patient’s anger, arousal and so on is seen as a consequence of the 

functioning of particular brain cells; the cells can be manipulated and so the patient 

can be manipulated, irrespective of the external circumstances which might be expected 

to affect the individual’s mood. According to Delgado, implanted electrode studies 

and their utilisation in practice can be expected to develop substantially in the next 

few years. 

Still more revealing is the recent growth in popularity of psychosurgical techniques 

in the U.S.A., and also in Britain, Japan and other countries (Breggin, 1972). The 

protagonists of these techniques argue that particular behavioral patterns are 

associated with malfunction or hyperfunction of particular brain regions, so that the 

appropriate medical strategy is the removal of these regions, a surgical approach 

which is a modification of the old prefrontal lobotomy popular for use of schizo- 

phrenics in the early 1950s but more recently a relatively declining treatment. 

Increased knowledge of the hypothalamic centres and related regions of the limbic 

system, associated with fear, anger and similar emotional responses, has led to a 

considerable ramification of these techniques. Surgical removal of such brain regions 

as the amygdala has been both proposed and practiced to deal with individuals 

suffering from behavior problems without any obvious ‘organic’ brain dysfunction. 

Such psychosurgery is intended as a pacifier, producing better adjusted individuals, 

easier to maintain in institutions or at home. In the U.S.A. the commonest groups 

of patients are claimed to be working-class blacks and women. A book by two 



492 Steven P. R. Rose and Hilary Rose 

psychosurgeons (Mark and Ervin, 1970), has drawn on the circumstances of the 
revolt in the U.S. cities to query whether there may not be brain abnormalities 
present in ghetto militants, to be cured by amygdalectomy. Their estimates argue 
that between 5 and 10% of Americans might be candidates for such treatment. 

Nor is this discussion purely theoretical; psychosurgical research has been supported 
by law enforcement agencies in the U.S. Whilst in a recent Detroit court case, 
proposed brain surgery on a prisoner was ruled illegal despite his consent, the number 
of actual operations conducted continues, according to Breggin, to increase. An 
indication of the candidates for such operations is provided by an exchange of 
correspondence between the Director of Corrections, Human Relations Agency2 (sic) 
Sacramento, and the Director of Hospitals and Clinics, University of California 
Medical Center, in 1971 (Opton, 1973). The Director asks for a clinical investigation 
of selected prison inmates, ‘who have shown aggressive, destructive behavior, possibly 
as a result of severe neurological disease’ to conduct ‘surgical and diagnostic proce- 
dures . . . to locate centers in the brain which may have been previously damaged and 
which could serve as the focus for episodes of violent behavior’, for subsequent 
surgical removal. An accompanying letter describes a possible candidate for such 
treatment, whose infractions whilst in prison include problems of ‘respect towards 
officials’, ‘refusal to work’ and ‘militancy’, he had to be transferred from prisons 
because of ‘his sophistication . . . he had to be warned several times . . . to cease his 
practicing and teaching Karate and judo. He was transferred . . . for increasing 
militancy, leadership ability and outspoken hatred for the white society . . . he was 
identified as one of several leaders in the work strike of April 197 1 . . . Also evident at 
approximately the same time was an avalanche of revolutionary reading material’. 
To which request, the Director of Hospitals and Clinics replies, agreeing to provide 
the treatment, including electrode implantation ‘on a regular cost basis. At the 
present time this would amount to approximately $1000 per patient for a seven-day 
stay . ..’ 

Clearly such cases are those to whom the label ‘these animals are dangerous; when 
attacked they bite’ might well be attached. Once again, the reductionist slogan is 
the reverse of that painted on the Oxford College wall: ‘Do not adjust your mind; 
there is a fault in reality.’ 

In such examples of molecular reductionism we see an amalgam of all those 
features of ideologically based science discussed above. The research paradigms do 
not merely dictate the experimental operations conducted, such as the search for 
abnormal metabolites or particular ‘centers’ in the brain, but have an ideological 
significance which lies both in determining scientific directions and in providing a 

2. What need for a Ministry of Love? 
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powerful scientific rationale for particular social interests. But, not only do these 

paradigms provide ideological support for the existing social order (it is your brain 

that is at fault if you are disaffected); they provide a set of social technologies which 

help maintain precisely the same social order. 

Genetic determinism 

Genetic determinism represents a particular paradigm within the broad framework 

of molecular reductionism. Its research program is based upon the premise that all 

human behavioral characters can be analysed as representing the algebraic sum of 

two components - a contribution from genetics and a contribution from the environ- 

ment, with a further separable balancing item for interaction included. From this pre- 

mise follows the belief that experiments can be devised to answer the question: ‘How 

much does environment, and how much does heredity, contribute to the difference in 

behavior between individuals or between populations?’ Note that such a question 

with its implicit claim that behavioral characters can be teased apart and reduced 

into elemental components which summate is intrinsically reductionist. 

While genetic analysis of particular behavioral traits has been attempted with 

non-human animals, it is with humans that most work is concerned. Heritability 

studies have been performed on traits such as schizophrenia and other mental dis- 

orders; there have been attempts to explore the genetic basis of criminality (for instance, 

the attention paid to proposed relationships between XYY chromosomal abnormality 

and violent crime). But most interest has undoubtedly been associated with the work 

on human behavior and its supposed class or racial distribution. There is a long 

tradition of such studies, going back even beyond their generally regarded progenitor 

Galton, but the contemporary controversies are indissolubly linked with the names 

of Eysenck, Jensen and Hernnstein. Perhaps what is most interesting in this resurrected 

debate is the fact that relatively little at the core of the present arguments is fresh, 

despite Eysenck and Jensen’s claim to scientificity. A historic-sociological survey of 

the contribution of science to racist or class supremacist ideology would be valuable, 

particularly of the thirties, but certainly also during the expansion of the British 

Empire, together with its recrudescence during the present period when black and 

working-class people question the legitimacy of the stratification system (Rose, 

Hambley and Haywood, 1973). 

The fatal flaws in the arguments advanced by Eysenck and Jensen have been 

analysed at length, in this journal and elsewhere (e.g., Chomsky, 1972; Layzer, 1972). 

Indeed, the job was effectively done in the 1930s by Hogben and Haldane (e.g., Haldane 

1938). There is no need to repeat the analysis here; our interest is to examine the 

propositions on which Eysenck-Jensen-Hernnstein position is based. Amongst many 
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reductionist strands, we may include (1) the reduction of the sociological concept 

of race to a biological concept. Whereas the social definition of race depends on 

social ascription based on real or presumed cultural or physical differences which 

differ from time to time and society to society, the biological use of race refers to 

the relative discontinuities that occur in the distribution of a character within a 

species, corresponding to differences in gene frequencies, which need not be reflected 

in observable physical differences. ‘Biologism’ to use Hogben’s term of the 193Os, 

claims that socially defined races can be reduced to biologically defined ones, a trap 

into which Jensen and his followers persistently fall (vide Shockley’s emphasis on the 

percentage of Caucasian genes in the U.S. Black population). (2) The reduction of the 

broad concept intelligence to that of a single character (Spearman’s g) measurable 

linearly by means of an IQ test and scale. This is really a category reduction of the 

type referred to below. The IQ scale is then given the significance and stability of a 

measuring instrument more appropriate to the physical sciences. (3) The reduction 

of behavioral characters, such as intelligence (or rather IQ), to separable genetic 

components. 

It is because this reductionist framework is fundamentally ideological that experi- 

ments or observations conducted within it are bound to produce results which are 

themselves not scientific but ideological, however much they are dressed out in the 

trappings of scientificity (thus the issues have nothing to do with the questions of 

scientific responsibility or freedom to pursue truth - the forms in which they are 

frequently posed). The utility of Eysenck, Jensen and Hernnstein is, however, quite 

another question. As with the other examples ot molecular reductionism that were 

discussed above, their role is manifestly that of providing support and justification for 

the existing social order. 

Just as ideas derived from the social order have clearly provided the framework 

within which Eysenck, Jensen and Hernnstein set their research program (of what 

relevance or interest is the ‘inheritance’ of ‘IQ’ except in a class and race-stratified 

society?) so the ‘results’ of such research help armor the social order against attack 

from those who would change it, providing an apparent biological inevitability for 

the facts of social stratification. As for the eugenicists of the 193Os, for whom 

unemployment ran in the genes (and who programmatically advocated sterilization 

for workers on the dole), so today genetic determinism is used to justify (explicitly 

or implicitly) a meritocratic structure, or the consignment of Black children to schools 

for the educationally subnormal and a subsequent fate of unskilled labor in which 

upward progress is blocked. At the same time, the race/IQ argument performs 

another useful ideological role; it is by its nature divisive, not merely sharpening the 

class division of society but also, within the working class, helping exploit the division 

between black and white and weakening opposition to oppression. 
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Evolutionary reductionism 

Amongst the several reductionist strands present within genetic determinism, some 
perhaps belong more properly to that paradigm-group we have classed as evolutionary 
reductionism. The most clearcut and prominent examples of this paradigm are 
provided by certain tendencies within ethology. 

The development of ethology, evolving as it did in reaction to the sterility of 
behaviorism, has certainly provided a new approach to an understanding both of 
patterns of behavior and of relationships between individuals of a species, which has 
enriched neurobiological understanding of the complexities of social behavior. How- 
ever, it has also manifest within it some very obvious and vulgar reductionist models, 
typified by, for instance, Desmond Morris’ Naked ape (1968) in which he argues that 
human conduct is most fruitfully interpreted, predicted and controlled in the light 
of studies of other primates. Whilst Morris’ more extreme books, or for that matter 
Ardrey’s Territorial imperative (1971) or the Russell? Violence, monkeys and man 
(1968) are by and large deplored by professional ethologists as being oriented 
towards the lay rather than the professional audience, they are nonetheless influential 
in determining research both within ethology and in neighboring areas (e.g., Tiger and 
Fox 1972). 

What is particularly apparent in these publicist accounts of ethology is the clarity 
with which they articulate some of the central dogmas of ethological authority. Thus 
the innate aggressiveness of humans is claimed directly by such distinguished experi- 
mentalists as Lorenz and Eibl-Eibesfeld (1970) whilst Ardrey’s exposition of terri- 
toriality in man derives sustenance from Wynne-Edward’s (1962) studies on territori- 
ality in red grouse on Scottish moors, extrapolated to the human world. 

Reductionist paradigms, in which a mode of operation becomes elevated by some 
invisible hand into a principle, is like goal displacement in organizations; a kind 
of explanation displacement occurs so that research which may provide an elegant 
account of certain aspects of animal behavior is displaced into a total account of the 
whole human condition. Scarcely surprisingly, if humans are interpreted as ill- 
supressed bundles of aggressive instincts, the formulation for social policy relates to 
control rather than liberation. Thus an ethologically based legitimation for con- 
serving the social order is provided by the dominance hierarchy (‘pecking order’) 
studies; stratification is not associated with specific societies and cultures but reflects 
a genetically laid-down necessity. The limitations of this particular type of ethological 
approach have been criticized by Bateson (1974) who has pointed out that not only 
do studies of pecking orders and dominance hierarchies relate merely to particular 
species examined under particular conditions, but, in addition, even within a group, 
the pecking order itself is not rigidly ordained but relates rather precisely to a 
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particular type of experimental situation; in other situations quite different orders 
may obtain, so that different hierarchies may be apparent between, for example, 
eating activities and sexual activities; reductionist analyses of hierarchies, even in 
non-human species, must be replaced by interactionist ones which take into account 
the environmental circumstances of individuals and their past experience. But a 
reductionist ethology is one which, by definition, appropriates a set of linear and 
pared-down analyses of particular situations and therefore is far more prone to 
extract out from the richness of the experimental data the simplistic and linear concept 
of a pecking order or a dominance hierarchy. Insofar as the social and political 
beliefs of such ethologists ale apparent from their writings, there are few areas of 
contemporary neurobiology in which ideology stands out so sharply as in the work 
of ethologists such as Lorenz, Eibl-Eibesfeld or Morris. 

In this respect, reductionist ethology in the 1960s and 1970s has played and is 
playing the same role that Darwinism in the form of social Darwinism played in 
the nineteenth century. Then, Victorian capitalism was interpreted as obeying the iron 
laws of biology; the struggle for existence and the survival of the fittest demanded a 
laissez-faire economy at home and legitimated imperialism and colonialism abroad. 
Today, managerial capitalism, bureaucracies and social stratification, and social conflict 
of all types from football hooliganism through class war to struggles of national 
liberation and wars between national states, are seen as the inevitable result of human 
evolution from the primate. Ignoring the entirely new dimensions to human behavior 
generated by the human capacity for communication, social existence and above all 
production, economic and sociological explanations of conflict or social structures 
become diminished to the working out of the evolutionary imperative. 

Category reductionism 

This type of reductionism may be distinguished in its intentions and the models it 
uses, from the molecular and evolutionary reductionism paradigms we have outlined 
above. Broadly, it functions by proposing a research program whereby the complexity 
and richness of human activity is compressed into a model system. The properties 
of this model system are studied and then extrapolated back into the human situation 
once more. As the ambitions of the research program expand, so there is an increasing 
tendency for its protagonists to attempt to define more and more of the human 
situation in terms of the model; the model comes to replace or redefine the reality. 
As with other classes of reductionism, the research program of category reduction is 
ideological in that the models proposed are derived from within the expectations and 
experience of the dominant class; insofar as they lead to proposals for action, the 
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outputs from the research program are inevitably in their turn ideological. 

The most familiar example of category reductionism is Behaviorism; the framework 

into which all human behavior is to be reduced is that of contingencies of reinforce- 

ment. The scientific vacuity and ideological role of this reduction has been amply 

argued by Chomsky (1972) and does not need further demonstration here. Instead 

we will refer to another example of category reduction which has so far received 

rather less attention. 

Mechanistic reductionism 

Mechanistic reductionism replaces the evolutionary reductionist’s use of animal models 

for human behavior by models derived from the behavior of machines. There is a 

long history to this approach (golems were mediaeval concepts, Frankenstein’s 

monster a nineteenth-century one), hydraulic, clockwork or telephone exchange 

models of brain function had a long run for their money. The field of artificial 

intelligence proper, however, derives from the post-war development of cybernetics 

and the technology of computers. The aims are to simulate particular brain and 

behavioral activities using computers or related models, sometimes coupled to robot 

outputs, the objectives being twofold: To gain greater understanding and predictive 

power over brain function by providing logical models thereof and, in so doing, to 

generate machines with properties which will allow them to substitute for humans in 

a variety of ways. 

Assessment of this area has not been helped by the rather dramatic pronouncements 

of many of its protagonists, who have described it as artificial intelligence and claimed 

not only that adequate brain models were just around the corner but that before 

very long computers would take over the world as a higher evolutionary form than 

man, reducing humans to nothing other than a temporary symbiotic role (a computer’s 

way of making another computer). The onward march of computers in this conception 

was supposed to be aided by humans in the name of either a technological imperative, 

or, as sometimes conceived, a sort of evolutionary imperative, to make better and 

higher forms of intelligence. The nature of these claims should not be allowed to 

obscure the relatively modest advances that have actually been made in computer 

modelling: A few robots which can laboriously build towers of bricks, teaching 

machines, chess-playing computers and a series of largely unsuccessful attempts to 

produce pattern-recognizing devices and translating machines. This relative lack of 

success has had the useful consequence of prompting modifications of existing theories 

of pattern recognition and of concentrating effort into linguistic analysis. But even 

the enthusiasts now see it as a long time off before computers will be given the vote, a 

prospect once suggested by Sutherland (1968). 
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This modest performance may itself help focus attention on the adequacy of the 

paradigms of the computer modellers; essentially, they rest on the claim that human 

behavior can be modelled by a set of ‘logical neurons’ interacting in particular 

networks. It would be non-materialist to deny that, if one could build a network of 

logical neurons of the size and scale of the human brain (that is, with 1O’O units 

interconnecting by way of some 1014 synaptic junctions) one could generate a system 

with properties resembling the brain. But the logical networks of the modellers, with 

their few hundreds or thousands of units, each with a very small number of possible 

interactions, is so different in scale as to be on a level which is largely irrelevant to 

that of the brain; models can be made only of the brain’s most straightforwardly 

‘logical’ functions ; rapid arithmetic, chess playing or even pattern recognition - but 

not emotional responses, creativity, or, for that matter, poker playing. One point 

to be borne in mind is that the model is only as good as its program. If the program 

cannot handle the richness of environmental interactions and their essentially process- 

like rather than static quality, it can never replicate the human experience. But within 

an overall reductionist theoretical framework, a valid model cannot be produced. 

The value of a model lies only in its capacity to test between possible alternative 

theories of particular functions. When it is not easy to predict mathematically which 

of two possible variants of a model will produce a given output from a given input, 

to actually produce the model in hardware may resolve this difficulty. But first, a 

theoretical insight into the nature of the processes under examination and a model of 

adequate complexity to deal with these processes is required. Where the models used 

have been essentially reductionist, as in the field of artificial intelligence over the last 

two decades, it becomes necessary to look at the validity of the approach in terms 

of its sponsorship and its ideological potential. When this is done, it cannot fail to 

be noted that in this field above all, there has been a preponderance of support for 

research from military and space agencies. This is far more strikingly true here than 

in any other area of neurobiology. The possible value to the military of translating 

machines, sophisticated computers or automated surveillance devices goes without 

saying; it is arguable that one aspect of the technology which has been derived from 

investment in this and related areas since the Second World War has been the develop- 

ment of the so-called automated battle-field in Vietnam, and new outputs along these 

lines are not hard to envisage. 

The ideological outputs of the field of artificial intelligence derive primarily from 

its over-simplistic approach to human behavior and performance. It is not that to 

make models of behavior is itself an ideological act, but to make models of behavior 

which are based on reductionist assumptions either about the behavior to be modelled 

or the nature of the model which will predict the behavior is by definition ideological. 

To regard man as a machine, a soft computer, is by definition to stress his most 
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machine-like aspects and to make him, as with machines, more biddable, program- 
mable, subservient to the demands of the machine-maker or programmer. This must 
be so, until such time as the machines are really as complex and as interactive as are 
humans. If human intelligence is to be delimited by an analogy with the limited 
capacity of machine intelligence, then the prescription for the treatment of humans 
becomes related to the treatment of machines. They may be well serviced and main- 
tained, but they should not get above themselves, or else, by extension, it becomes 
perfectly proper to give machine tools, IBMs - or even automatic lifts - the vote. 

5. Conclusions: Towards a non-ideological neurobiology 

Throughout this account of reductionism in neurobiology, we have attempted to 
show both that reductionism is more than merely ‘bad science’, in the Anglo-Saxon 
sense mentioned above, but that it is bad science because it is ideological, that is, its 
research program and organizing paradigms are permeated with those ‘ruling ideas’ 
which express class interest and that the technologies that they generate are essentially 
defensive of that class interest, serving to protect it both physically, by manipulating 
and pacifying would-be protesters, and culturally, by providing an apparent biological 
justification for the social order. 

But as the analysis has proceeded, we have counterposed to reductionist models 
those provided by interactionism or dialectical materialism. We have not dwelt at 
any length with the autonomist paradigms. One strand of autonomism has a long 
history which ranges back through three centuries of past struggles between science 
and non-scientific forms of thought, such as religion. But more significant are the 
newer versions of autonomism which, as with Laing, represent a rejection of biology 
that is but one aspect of the broader rejection of ‘science’ advanced by Roszak. It 
is easy to see how this rejection has emerged in its revulsion from the oppressive role 
of reductionism. Nonetheless, whilst one may sympathize with the attempt to counter 
the manipulation and objectification of the individual which reductionism imposes, 
and to replace the human subject as the centerpiece of events and actions, we must 
reject autonomism as inadequate; biology (and the natural sciences in general) cannot 
be disregarded, and to attempt to do so is to run the risk of developing counter- 
ideologies which in their consequences are just as oppressive for the mass of the people 
as those which autonomism rejects or opposes (Rose and Rose, 1969, 1972). 

An interactionist or dialectical model avoids these dilemmas, as it avoids many 
older philosophical questions of the relations of mind and brain, like dualism, 
epiphenomenalism and psycho-physical parallelism (see Payne, 1968; Graham 1971). 
It recognises both the biological and the cultural and social uniqueness of the individual 
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by way of its version of the identity hypothesis. It permits the development of 
hypotheses within which, for example, the consequences of drug administration are 
considered in the context of a system which includes not only the individual to whom 
the drug is administered but also his/her past history and hence unique brain states, 
and the social context in which that drug is administered. ‘Side-effects’ are no surprise 
in a dialectical model (though the term is rejected) nor are the extremely variable 
effects of taking alcohol, marijuana or amphetamine, in the context of an open, 
interacting, cross-hierachical system model of the brain and its relationships. Nor, 
within such a context, would the analysis of biological correlates of human perfor- 
mance or even intelligence (were it felt that such a term was useful) be necessarily 
ideologically oppressive. 

We cannot, in this paper, attempt to provide a full justification of the case for 
regarding an interactionist or dialectical neurobiology as inherently less oppressive, 
more ideology-free, than reductionism, and hence ‘good science’ as distinguished from 
‘bad science’. There have been several attempts to spell out this position more 
articulately in recent years (Ratner, 1971; Riegel, 1972, 1973) which represent steps 
in this direction. But we recognize the difficulty of discussing the possibility of a 
non-ideological science when we live in a society in which, because of its class structure, 
our own thinking is likely to remain ideologically saturated. Thus we do not believe 
that it is possible to do good neurobiology in an oppressive society - but by analysing 
the ideological components with our thinking, we can at least hope to do better 
neurobiology; human history, and the history of science, is not static but capable of 
creative and conscious transformation; a new neurobiology is present in the womb 
of the old. 
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R&urn& 

Ce texte s’attache ii la relation entre la con- 
naissance scientifique et le contexte social 
dans lequel la science est pratiqube. Etant 
donne la relation existant entre la science et 
les hommes de science dune part, et l’Etat 
d’autre part, il se peut que les paradigme- 
scientifiques soient ideologiques et que beaue 
coup de ce qui est fait au nom de la scienc, 
soit en fait ideologiquement sature. L’ideologie 
dominante en neurobiologie est celle du reduc- 
tionnisme, et de fait ses partisans soutiennent 
que le reductionnisme constitue la methont 
scientifique, avec des resonances moraled 
alors que les opposants a la science citent le 
reductionnisme comme illustration de la 
nature inevitablement oppressive de la science. 

Au sein de la neurobiologie, plusieurs types 
de reductionnisme sont pris en consideration. 
Le r6ductionnisme mokhlaire recherche des 
causes biologiques a des kenement observes 
dans la societe, comme par exemple la schizo- 
phrenic ou l’ttat depressif. Ses consequences, 
au plan du ‘dysfonctionnement minimal du 

cerveau’ et de la psychochirurgie sont exmines- 
Le diterminisme gdnbtique lie, par exemple, a 
l’intelligence (Q.I.) constitue une autre forme 
de ce type de reductionnisme. Le rkduction. 
nisme &oZuti,cherche a expliquer le comporte- 
ment humain par le comportement des 
primates ou d’autres animaux, visant ainsi a 
justifier l’ordre social existant comme depen- 
dant dune base biologique. Le rkductionnisme 
c&goriel comprend le ‘behaviorisme’ et le 
rtductionnisme mtcaniste. Dans ce dernier 
cas, on tente de reduire le cerveau aux inter- 
actions de reseaux de neurons logiquement 
modellisables de facon simple. 

A l’encontre du reductionnisme, I’autono- 
misme en tant que type de paradigme distinct, 
est bribvement etudie et rejete. Un paradigme 
non ideologique, et done scientifique et non- 
oppressif, consisterait en une version de 
l’interactionnisme: le materialisme dialectique, 
mais une telle science ne peut pleinement voir 
le jour que dans une sock36 transform&e. 


