
Preface
It  is  n o w  some eighty years since the idea that there is a relation between scientific 
knowledge and the social order in which it developed, was first proposed. We have seen 
this general thesis elaborated in three directions. There have been those who thought 
that there was a causal relation between the taken for granted socio-political structure 
of a period and the content of scientific theories, for instance the individualism of pro- 
testant capitalism was thought to have engendered physical atomism. This idea o f a 
relation between the social order of a period and the content o f the scientific theories 
popular at a time has been revived in recent years by the Edinburgh school (for instance 
in the recent work by D. Bloor, 1976). This is a very strong thesis, and there have been 
serious objections raised to it. The most fundamental is perhaps that there is no way of 
telling whether there is a causal relation between the social order and the scientific ideas 
of a time, or whether there is some third thing, the “ Zeitgeist” , whatever that might be, 
that engenders both. Correlation, it might be argued, is not causation, unless one 
adopts the dubious causal theories o f Hume.

More recently there has been a tendency to invoke social explanations when 
epistemological accounts of science run out, a kind of “ God-of-the gaps” argument. 
Historians and philosophers of science, such as Kuhn (1962) and Feyerabend (1975) 
have pointed to what they take to be an underdetermination of theory by the available 
data, both as to content and as to grounds for belief. How is it then, that scientists do 
make quite clear cut decisions as to which theory to prefer at some time? The alleged 
weakness of the epistemological account of theory choice is remedied by pointing to the 
power of the scientific elite and the social processes by which it is recruited, modified 
and sometimes overthrown, to influence what it is taken as rational to believe. Some 
have gone as far as Toulmin (1972) to propose that we should think o f scientific elites 
as setting up “ institutions o f rationality” . While it is no doubt true that the urge to 
demonstrate publicly that one is a rational being is socially based and socially pro
mulgated it would be a gross example of the naturalistic fallacy to identify grounds for 
belief with social pressure. Not least because it might be that the scientific community 
maintains by social pressure, just those criteria for theory choice that best embody the 
practices that experience has shown are the best ways of judging theories for their 
truth.

Both these developments, and their defects, could be explained if one sees them as 
footnotes to Mannheim’s original derivation, from Marx, of a sociology o f knowledge. 
However, there has recently emerged a much more sophisticated mode o f analysis. 
Suppose that instead o f approaching the scientific community with Marx or even Goff- 
man in hand, one were to adopt the stance of the anthropologist coming into contact 
with a strange tribe. At first, since one did not share their language, the tribe’s own 
theories as to the grounds for and even the nature o f their activities, would be 
unknown. The relative significance of those activities would be opaque. Entering the 
laboratory and watching with amazement the things that go on there, what would one
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be inclined to say? One notices with some interest that most people seem to spend most 
o f their time writing and correcting writings. What is one to make of this? What are 
they doing it for? Soon enough one grasps that certain important hierarchical relations 
between members o f the tribe develop through the public use o f the writings. A steeply 
graded social order x, marked by the adoption of symbolic clothes and other ac
coutrements such as slide rules or pocket calculators, is borne in upon one.

The anthropological approach, as one might call it, is the central focus of this study. 
Laboratories are looked upon with the innocent eye o f the traveller in exotic lands, and 
the societies found in these places are observed with the objective yet compassionate 
eye of the visitor from a quite other cultural milieu. There are many surprises that 
await us if we enter a laboratory and study a group of scientists in this frame of mind. 
The idea that the enterprise can be defined in terms of an idealized epistemology, 
whether that o f experimentally based inductions or o f the conjectures and empirical 
refutations of the logicist philosophers o f science, is quickly refuted. Logic, it seems, is 
not among the “ idols o f the tribe” . Where it appears it is as an insert in the pursuit of 
rhetorical advantage in debate. The experimental control of thought, the official 
philosophy of science, is demonstrably remote from the considerations of those who 
actually practice science as a way of life.

In earlier versions o f this approach the power of the vision to bring out aspects of the 
scientific enterprise that were both surprising and in need of explanation was vitiated 
by an almost unacknowledged adherence to an old, and indeed exploded philosophy of 
science, instrumentalism. Happily the sociological work has been made more 
sophisticated, and in this study no a priori hostages to fortune by way of positivistic 
skeletons in the cupboard, any longer take away from the effectiveness o f the study. Of 
course science only makes sense as a realist enterprise, an attempt, using the means at 
hand, to truly represent physical reality as it is. Indeed this very study is a realist enter
prise, an attempt to truly represent the social order o f life in laboratories and institutes 
of research, just as they are. By bringing the philosophical issues to the surface as mat
ters not o f prejudgement but as matters of concern, Karin Knorr has developed the first 
really positive challenge to the philosophy of science since the days of paradigms and 
internal definitions o f meanings.

Rom Harré 
Linacre College, Oxford
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Chapter 1
The Scientist as a Practical Reasoner: 

Introduction to a Constructivist and 
Contextual Theory of Knowledge

My lord, facts are like cows. If you look them in the face hard enough, they generally run away.
Dorothy L. Sayers

1.1 Facts and Fabrications
Dorothy Sayers’ analogy between cows and facts hides both a philosophical and a 
methodological point. Since both will guide us throughout this book, I will begin by 
discussing each at some length. The philosophical point is that facts are not something 
we can take for granted or think of as the solid rock upon which knowledge is built. 
Actually, their nature is rather problematic—so much so that confrontation often 
scares them off. The methodological point is that the confrontation has to be long, 
hard and direct. Like cows, facts have become sufficiently domesticated to deal with 
run-of-the-mill events.

That facts are indeed problematic has been known to philosophers for quite some 
time. Indeed, the quest for the nature of facts—the core of the quest for the nature of  
knowledge—is a major reason for the proliferation of epistemological theories. The 
key dispute is where to locate the problem, and how to approach it. Kant, for example, 
saw the quest as a search for the conditions o f possibility of pure science, and found his 
answer in the categorical make-up of the human mind. In marked contrast, one o f to
day’s much discussed concepts sees the core of the problem not in the human mind, but 
in social history. Its proposal is to search out the social relations of production from 
which the nature of knowledge is thought to originate.1

Recent theories of knowledge have tended to transfer the problem from a knowing 
subject’s constitution of the factual to a variety of other locations. Most influential, 
perhaps, is the shift toward the logic o f scientific inference advocated by what some 
have called objectivism.2 To the objectivist, the world is composed of facts and the 
goal of knowledge is to provide a literal account o f what that world is like.3 The em
pirical laws and theoretical propositions o f science are designed to provide those literal 
descriptions. If empirical laws and theoretical propositions literally describe an exter
nal world of facticity, then an enquiry into the meaning and connection o f “ facts” 
becomes an enquiry into the meaning and connection of laws and propositions. If the 
knowledge of scientific accounts is reality represented by science, then an enquiry into 
the nature of the “ real” becomes an investigation o f how the logic of scientific ac
counts preserves the lawlike structure o f the real.4
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2 The M anufacture o f  Knowledge

But there are other positions. To the anti-realist, for example, it is precisely this last 
question which needs to be reversed.5 Why should our interest-geared, instrumentally- 
generated world order mirror some inherent structure in nature? The problem of fac- 
ticity is not external to science, but internal to knowledge itself. Science, says Feyera- 
bend, is nothing but one family of beliefs equal to any other family of beliefs.6 Systems 
of belief develop within social and historical contexts. Thus, the study of facticity is the 
study o f history and social life. But if science, like the magic of the Azande, is merely a 
belief system, the objectivist might argue, can we not infer that the two are inter
changeable? And if this position is unthinkable, ( es it not imply that the argument 
itself is a naive form of scepticism, inconsistent wit itself in the sense that it disregards 
the very social and historical context it otherwise pi :ulates to establish the relativity of 
knowledge? According to Marx, the mark of idet >m is to forget that reality is con
structed neither accidentally nor under conditions of free choice.7 In view of what can 
be explained by positions like the scepticist’s “ anything goes” ,8 realism has been called 
the only concept “ that doesn’t make the success o f science a miracle” .9

Can we say, then, that the problem o f facticity is to be located in the correspondence 
between the products of science and the external world, and that the solution is to be 
found in the descriptive adequacy of scientific procedure? There is more than one 
negative answer to such a proposal. To begin with, while objectivism (in accordance 
with Marx) stresses the constraints (here identified with nature) which limit the pro
ducts of science, it is itself oblivious to the constituted character of these products. 
Peirce has made it the point o f his work to argue that the process of scientific enquiry 
ignored by objectivism (its “ context of discovery” ) is itself the system of reference 
which makes the objectification of reality possible.10

Thus, the problem of facticity is as much a problem o f the constitution of the world 
through the logic of scientific procedure as it is one of explanation and validation. 
While the work of Bohm, Hanson, Kuhn and Feyerabend may not have resulted in a 
satisfactory model o f scientific success, it is generally credited with pointing to the 
meaning variance or theory dependence of scientific observation. This meaning 
variance is another aspect of the active constitution of facticity through science, and 
one most disturbing for objectivism.11

Equally relevant here is the fact that models o f success which do not require the basic 
assumptions of objectivism are both thinkable and plausible, and have been proposed 
within the sciences themselves. Psychiatrists, for example, have often used behavioural 
therapy to successfully treat both major and minor psychic disorders for which they 
claim not to have nor to need any descriptively adequate explanation.12 A better 
illustration, perhaps, is the mouse that runs from the cat.13 Must we assume that the 
mouse runs because it has in its mind a correct representation of the natural enmity 
inherent in the cat? Or is it not more plausible to say that any species which fails to run 
from its natural enemies will cease to exist, which leaves us only with those that did 
run? Like the progress of evolution itself, the progress o f science can be linked to 
mechanisms which do not assume that knowledge mimics nature.

Finally, objectivism has been criticised within its own ranks for assuming a factual 
world structured in a lawlike manner by the constant conjunction o f events. According 
to this critique, constant conjunctions o f events result from laboratory work which 
creates closed systems in which unambiguous results are possible and repeatable. But in 
practice, such constant conjunctions are the rare exceptions—as is predictive success.14
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Consequently, the laws proposed by science are transfactual and rule-like, rather than 
descriptively adequate. Thus, the practical success o f science depends more upon the 
scientist’s ability to analyse a situation as a whole, to think on several different levels at 
once, to recognise clues, and to piece together disparate bits o f information, than upon 
the laws themselves. As with any game, winning depends less upon the rules than on 
what is done within the space created by those rules.

Bhaskar’s analysis suggests that there is no necessary link between the “ success of 
science” and the assumptions made by empirical realism, and that, indeed, the success 
of science may have to be explained on grounds very different from the thesis of 
symmetry between prediction and explanation. His “ transcendental realism” adds 
another aspect to the constitutive role which both pragmatism and scepticism attribute 
to scientific investigation, i.e. that the experimenter is a causal agent o f the sequence of 
events created, and that conjunctions o f events are not provided for us but created by 
us.15 At the same time, he holds that the questions which man puts to nature must be 
phrased in a language that nature “ understands” and takes the instruments of science 
as “devices designed to decipher the vocabulary o f nature” . 16

The purpose o f the present study is to explore how those constant conjunctions are 
created in the laboratory (suspending for the moment any assumptions about the 
vocabulary of nature). Rather than view empirical observation as questions put to 
nature in a language she understands, we will take all references to the “ constitutive” 
role of science seriously, and regard scientific enquiry as a process o f production. 
Rather than considering scientific products as somehow capturing what is, we will 
consider them as selectively carved out, transformed and constructed from whatever is. 
And rather than examine the external relations between science and the “nature” we 
are told it describes, we will look at those internal affairs of scientific enterprise which 
we take to be constructive.11

The etymology of the word “ fact” reveals a fact as “ that which has been made” , in 
accord with its root in the Latin facere, to make.18 Yet we tend to think of scientific 
“ facts” as given entities, and not as fabrications. In the present study, the problem of 
facticity is relocated and seen as a problem o f (laboratory) fabrication. Clearly, then, 
we step beyond philosophical theories o f knowledge and their objectivist (or anti- 
objectivist) concerns. But I would argue that once we see scientific products as first and 
foremost the result of a process of construction, we can begin to substitute for those 
concerns, as some have suggested, an empirical theory o f knowledge.19

1.2 The Constructivist Interpretation I: Nature and the Laboratory
How do we defend the contention that scientific enquiry ought to be viewed as con

structive rather than descriptive? And what exactly do we mean by this particular 
qualification? The first question can be answered rather simply. Even the briefest par
ticipation in the world of scientific investigation suggests that the language of truth and 
hypothesis testing (and with it, the descriptivist model o f enquiry) is ill-equipped to 
deal with laboratory work. Where in the laboratory, for example, do we find the 
“ nature” or “ reality” so critical to the descriptivist interpretation? Most o f the reality 
with which scientists deal is highly preconstructed, if not wholly artificial.

What, after all, is a laboratory? A local accumulation of instruments and devices 
within a working space composed of chairs and tables. Drawers full of minor utensils,
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shelves loaded with chemicals and glassware. Refrigerators and freezers stuffed with 
carefully labelled samples and source-materials: buffer solutions and finely ground 
alfalfa leaves, single cell proteins, blood samples from the assay rats and lysozymes. 
All o f the source-materials have been specially grown and selectively bred. Most of the 
substances and chemicals are purified and have been obtained from the industry which 
serves science or from other laboratories. But whether bought or prepared by the scien
tists themselves, these substances are no less the product of human effort than the 
measurement devices or the papers on the desks. It would seem, then, that nature is not 
to be found in the laboratory, unless it is defined from the beginning as being the pro
duct o f scientific work.

Nor do we find in the laboratory the quest for truth which is customarily ascribed to 
science. To be sure, the language o f scientists contains innumerable references to what 
is or is not true. But their usage in no way differs from our own everyday use of the 
term in a variety o f pragmatic and rhetoric functions which do not have much to do 
with the epistemological concept of truth. If there is a principle which seems to govern 
laboratory action, it is the scientists’ concern with making things “ work” , which 
points to a principle o f success rather than one of truth. Needless to say, to make things 
work—to Rroduce results—is not identical with attempting their falsification. Nor is it 
the concern of the laboratory to produce results irrespective of potential criticism. 
Scientists guard against later attacks by anticipating and countering critical questions 
before publications. The scientists’ vocabulary o f how things work, of why they do or 
do not work, of steps to take to make them work, does not reflect some form of naive 
verificationism, but is in fact a discourse appropriate to the instrumental manufacture 
of knowledge in the workshop called a “ lab” . Success in making things work is a much 
more mundane pursuit than that of truth, and one which is constantly turned into 
credits in scientific everyday life via publication. Thus, it is success in making things 
work which is reinforced as a concrete and feasible goal of scientific action, and not the 
distant ideal of truth which is never quite attained.

But “ truth” and “ nature” are not the only casualties of the laboratory; the observer 
would find it equally difficult to locate those “ theories” which are so often associated 
with science. Theories adopt a peculiarly “ atheoretical” character in the laboratory. 
They hide behind partial interpretations o f “what happens” and “ what is the case” , 
and disguise themselves as temporary answers to “ how-to-make-sense-of-it” ques
tions. What makes laboratory theories so atheoretical is the lack o f any divorce from 
instrumental manipulation. Instead, they confront us as discursively crystallised ex
perimental operations, and are in turn woven into the process of performing ex
perimentation.

In place of the familiar alienation between theory and practice,20 we find an action/- 
cognition mesh to which the received notion o f a theory can no longer be adequately 
applied. According to the scientists themselves, theories in research are more akin to 
policies than creeds.21 Such policies blend interpretation with strategic and tactical 
calculations, and are sustained by methodological “ how-to-do-it” projections. Like 
the concern with making things work, policies are necessarily tied to an interest struc
ture. Pure theory, then, can be called an illusion the sciences have retained from 
philosophy.22
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