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Elective modernism
Harry Collins
Introduction

Collins and Evans (2002) described the history of science studies as falling into two waves and called for a `Third Wave’ The First Wave of science studies took science to be the unquestioned and authoritative source of all sound knowledge about the natural world and perhaps the social world.  The Second Wave `deconstructed’ this view and showed that science was much like other cultural activities, its scientific substance being inextricably mixed with its political substance.  The Third Wave of Science Studies was intended to redirect the focus from truth to expertise; this would enable science studies to contribute to real-time policy decisions that turned on science and technology without contradicting what had been discovered under Wave Two.
  The question addressed here is how science as a whole is to be thought about under Wave Three.  While the 2002 paper called for a normative theory of expertise, here the exercise is about opening up a space for a normative theory of science and society.  

The normative theory is close to what has been called `scientism4’ – the view that science should be treated not just as a resource, but as a central element of our culture (Collins and Evans 2007).  Here this view is developed under the label `elective modernism’.  An important feature of elective modernism is that it refers to scientific values as being central to our culture rather than science.
  The term `elective’ points to the fact that making scientific values central is a choice – a choice about how one wants to live one’s life; the term modernism to the fact that it is scientific values that are being chosen.  

Under elective modernism the claim is made that in spite of the coherent and convincing deconstruction of science that took place under Wave Two, the norms and aspirations of science can still be treated as distinctive and valuable.  The aim of this paper is modest: it is not to establish that these norms should be valued but to show how they could be valued in spite of what we know following Wave Two.  The paper is intended to break open a space in a thoroughgoing way while merely indicating that it might be filled by scientific values.
  One might describe the aim of the argument as to combat the claim made by some Wave Two analysts, echoing Clausewitz, that Science is [necessarily] a continuation of politics by other means and make it clear that one of the things that is distinctive about science is that it is not politics.
  It turns out that Wave Two itself provides the argument for resurrecting science as a distinctive form of life informed by a distinctive set of values, or ‘formative intentions’, even though Wave Two has also shown that these values do not correctly describe, nor do the standard philosophical demarcation criteria, correctly define, the day-to-day practice of science.  

Plan of the paper
The first part of the paper explains why, in the light of Wave Two, it is hard to accept the scientific values as central.  The second part explains that the problem can be overcome once one realises that a crucial consequence of Wave Two itself is that science is to be defined as a form-of-life rather than a logically coherent set of procedures and that, therefore, the demarcation problem can be solved.  The third part shows that forms-of-life or cultures can be properly understood only if we separate their accidental from their essential properties and this means rethinking the relationship between the investigation of concepts and actions.  The fourth part of the paper assembles the list of scientific values.  This fourth part is both climax and anti-climax: on the one hand, it is what the paper has been leading up to and, without it, the entire argument would be pointless; on the other hand the values are almost entirely familiar if not prosaic.  

Why is it hard to move on from Wave Two?
It is hard to move on from Wave Two because its core arguments are coherent and correct.
  Each step in each of the arguments for science’s politicization is inconvertible and each argument from the local, to the global, to the empirical, to the philosophical, fits together with precision.  Furthermore, the dissolution of many of the discriminatory categories established by science has led to decreased intolerance of minorities and some reduction in the world’s injustices.  How, then, can the circle of Wave Two’s correctness and political liberation on the one hand, be squared with the special value of science on the other?  If the internal arguments for the position that science is politics are incontrovertible, and if they are consistent and mutually reinforcing from the smallest scale to the largest, and if they have done, as they have, good work in beginning to bring about an end to injustices such as gender and race discrimination, how can we avoid following their logic to the end?  How can we both believe the arguments that show that science is politics yet maintain our faith in science as an idea?  

The answer is the idea of the social.  All those arguments have logical force but social life, as the sociology of scientific knowledge has shown, does not run on logical arguments.  Society is made up of forms-of-life where rules do not contain the rules of their own application and where there is no clear definition even of something as simple as the idea of a `game’ – as Wittgenstein pointed out.  The reason why categories, including the category of science, can always be deconstructed, is that the work of deconstruction proceeds by finding the flaws in the logic of science.  But science could never be free of logical flaws any more than any other cultural practice.  Science is social through and through and it must be full of logical inconsistencies.  One can use this insight for good, as in the case of the deconstruction of the categories of race and gender, or for ill, as in, it is suggested, the deconstruction of the notion of science itself.  The logic of category dissolution is compelling and universally applicable so where and when to use the technique must a matter of choice if it is not to lead to nihilism.  As intimated, it cannot be proved that the choice to deconstruct the notion of science is not a good one, but it can be shown that it can be shown that it was not a necessary one, even under Wave Two.  

The choice to reconstruct the values of science and the attempt to argue that they are central to a good society is elective modernism.  Elective modernism, it is going to be suggested, if not here proved, is the most attractive successor to postmodernism.  

Demarcation criteria and forms-of-life
If elective modernism is to be a candidate for consideration the `problem of demarcation’ has to be solved.  What are `scientific values’ and how do they differ from religious values, artistic values, and so forth?  Each attempt to find demarcation criteria for science has failed because exceptions to the rules have been discovered or it has been shown that the criteria cannot be applied in an unambiguous way.  Wave Two has shown that close examination of the day-to-day activities look ordinary so there is nothing there to separate science from any other kind of persuasive activity.  

The most nearly successful attempt to demarcate science from other activities is, perhaps, Popper’s falsifiability criterion.  Yet this depends on the establishment of a logical asymmetry between falsification and the flawed logic of induction.  We know we cannot prove a scientific law from induction because an indefinite number of observations are needed, but Popper argued that a properly scientific law can be disproved with only one observation.  Unfortunately as, for example, Lakatos showed, no definite number of observations can disprove a law since each might be a special case (for example, the swan is not really black, it is covered in soot).  The asymmetry falls and so Popper’s attempt at demarcation cannot be describing the logic of scientific discovery.

But there is a way to re-establish demarcation criteria and, remarkably, it is Wave Two that shows us how to do it.  Wave Two shows us that demarcation is not a matter of logic, it is a matter of culture, or `form-of-life.’
  Wave Two has shown us that demarcation criteria, if they are going to be found, are always going to be fuzzy edged – they are going to be social rather than logical.  

The central insight is Wittgenstein’s discussion of family resemblance.  In the light of Wave Two we can ask: `Why should there be logically inviolable demarcation criteria for science when, as Wittgenstein shows, there is no logically inviolable definition of “game”?’  As soon as one allows that the process of demarcation is fuzzy – that it is a matter of family resemblance, ill-defined `ways of going on’, and socially understood rules rather than logical universals – one sees that scientific values can be demarcated in spite of the many exceptions found in the practice of science.  The attempt to demarcate science failed only because it was being done in the spirit of Wave One.  That this was not noticed was a matter of the way this failure was used to bolster the `constructivist’ arguments of Wave Two.  The joy was in the failure of the demarcation criteria when it could have been and, perhaps, should be, in the opportunity to remake them in a more sensible and supportable form.  

Yet much of the time we have acted as though we already knew this!  In spite of all the sophistication of Lakatos, we have known (at least since Popper) that a claim that can describe ways in which it might be falsified is more satisfactory than an unfalsifiable claim – Popper called it more `scientific.’  That the difference does not stand up to close logical analysis should be no surprise – no social rule stands up to close logical analysis.  What Popper tries and fails to define in a logical way has to be reconceived as an element of what counts as `a proper way of going on’ when it comes to science.  It is not a proper way of going on where religion is concerned; the proper way of going on in religion is to embrace claims with the fervour of absolute truths warranted by revelation.  We see immediately that the potential open-endedness of knowledge claims – affirmed by the attempt to define the conditions under which they would be falsified – is going to be one of the important features of any elective modernism because it is central to the form-of-life of science.  This does not follow from the `logic’ of scientific discovery but from a choice about how to live a life based on scientific values.  
In the above paragraph just one way in which scientific values differ from religious values has been demonstrated.  This, incidentally, is enough to remove ideas like intelligent design from the realm of science and show that they are based on religious values not scientific values – because one cannot define the conditions under which they would be proved false.  

Actions and concepts; the accidental and the essential
Actions are informed by concepts and concepts are made through actions – concepts and actions are `two sides of the same coin’ as the philosopher Peter Winch might have put it.
  It has been the claim of the sociology of scientific knowledge, contra Winch (who believed he had shown that sociology was misbegotten epistemology), that, because concepts and actions are two sides of the same coin, concepts can be understood by studying actions just as much as actions can be understood by studying concepts.  The condition for the existence of a sociology of scientific knowledge was that concepts could be understood by studying actions.  This, however, is another place where things have sometimes gone wrong under Wave Two, especially in those Wave Two locations where it has been insisted that the proper subject matter of sociology is restricted to the detailed description of actors’ worlds – or in the case of the analysis of science, the minutiae of scientists’ activities.  Thinking more deeply about the matter it becomes clear that actions are not infallible indicators of the concepts pertaining to a form of life because not all action `tokens’ indicate formative action `types.’
  

A form-of-life is constituted through its `formative action types’ rather than every action that every actor executes.  To give an extreme example, if scientists cheat, as some of them do from time to time, those actions are not constitutive of the scientific form-of-life.  One can see this quite easily: if, tomorrow, every scientist began to invent results rather than report measurements, the form-of-life of science as we understand it would cease to exist.  
The sociologist, then, is faced with the problem of separating observed actions into two classes: those that do and those that do not constitute a form-of-life – the `essential’ and the `accidental’, to use philosophical language.  The way this problem is solved is through some degree of participation in the form-of-life in question which leads the investigator to `understand’ how it works (which is also the way `behaviours’ are properly assembled into actions).  That way the action tokens go together to constitute a formative action type can then be separated from action tokens that are not formative.  A form-of-life can be properly described in terms of things that actors do only if those actions are understood.  This means that even though actions and concepts are two sides of the same coin, the concepts cannot be understood merely by observation from the outside because the actions can be properly understood only if the concepts – the actors’ categories – are at least partially understood.
  The understanding may be quite subtle: thus it makes a huge difference if, when an actor executes an action, they do it in a guilty way or in a proud way.   It is actions that are done proudly that constitute the form of life, not actions that are done in a guilty way.  In sum, when one says that concepts and actions are but two sides of the same coin, so that one can understand concepts by studying actions just as much as one can understand actions through studying concepts, this does not allow that either can be studied in isolation.  Sociologists have to understand concepts to understand actions just as philosophers have to understand actions to understand concepts.  Winch was wrong in saying that sociology is misbegotten epistemology, but it was equally wrong to say, as sociologists tended to, that Winch could simply be `stood on his head’ so that action could represent concepts, unless one’s notion of sociology includes quite a bit of the conceptual.  
When it comes to understanding something at as high a level as cultural domains, most academics who study their own cultures already have the necessary degree of immersion in society to understand the concepts needed to understand the actions.  And, of course, while philosophers such as Winch were claiming that sociology was misbegotten epistemology, in a similar way they were relying on their default knowledge of the actions typical of different cultural domains.  That is why Bloor is correct to say that Wittgenstein is really a sociologist: Wittgenstein’s philosophy of ordinary life is as much sociology as philosophy.
  Thus, both philosophers and sociologists can agree with the proposition in the last sentence of the last paragraph – that if all scientists suddenly started to invent their results then science as we know it would cease to exist.  The point is that we already understand science as a cultural domain – it is `science as we know it’!
Science as we know it

Under Wave Two, the examination of the actions of science in ever greater detail has led analysts to make mistakes about the very meaning of science.  It may be this very process of examination that has led to the notion that all cultural domains are similar – the equating of science with politics, and so forth.  Close examination of the way actors `go on’ in science reveals that actors often act within such domains in ways that are not distinct; similar actions might be carried out in any domain.  This happens in an obvious way when, say, a scientist cheats but matters are still more confounded.  SSK has shown that scientists must draw on actions that are generally referred to as belonging to non-scientific domains if they are to bring their arguments to a close (for example, if they are to resolve the experimenter’s regress).
   Scientists cannot avoid making political and other `non-scientific’ choices if they are to continue to do science.  Hence very close observation makes it easy to draw the conclusion that, since much of what goes in science is the same as what goes on in other cultural domains, science is not a distinct cultural domain.  

But this conclusion is wrong.  The political and non-scientific choices, though without them science could not proceed, are not constitutive of the form-of-life science, which is why we can refer to them as `non-scientific.’  This is the point that Collins and Evans (2002) were reaching toward when they made the distinction between intrinsic and extrinsic politics in science.  Even though the cultural domain of science is invested with politics, to reach a scientific conclusion by self-conscious reference to a political preference is not to do science.  In technical terms, political action is not a `formative action type’ for science – it is not one of things that counts as an essential characteristic of the form-of-life of science – even though without political actions science could not proceed so political actions are essential to science!  
This seems contradictory but it is not.  Think of it this way: scientists have to eat.  Without eating science could not proceed – eating is essential to science.  Nevertheless, eating is not constitutive of science.  Likewise, scientists have to earn money.  Without earning money science could not proceed.  Nevertheless, earning money is not constitutive of science.  And in the same way scientists have to execute political actions.  If they did not execute political actions science could not proceed.  Nevertheless, political actions are not constitutive of science.  Political action, like eating and earning money, is necessary in every modern cultural domain and that is why it is not constitutive of any cultural domain – the mere presence of political action cannot demarcate or demonstrate a failure to demarcate.  Political action demarcates only when it is explicit – when it become part of the foreground rather than the background – part of the intentional structure of the domain rather than a background condition for the existence of the domain.  When this happens the domain becomes a political domain rather than a scientific domain.  The same thing would apply to, say, earning money.  Thus scientists, per scientists, cannot proclaim that a certain result `A’ rather than `B’ (implying `not-A’) was announced to be the outcome of an experiment because `A’ had more money earning potential and still proclaim that science was being done.  The only way to choose A over B if science is being done is according to its perceived validity.  Indeed, we know this only too well when we discount scientific results which have been garnered through a targeted application of rewards as in the case of those scientists who produce, say, `spoiling’ research for the tobacco industry so as to purposely weaken the apparent link between smoking and lung disease.  
In sum, though close examination reveals all kinds of actions unfolding in scientific domains, enough has to be understood about the nature of science to see that only some of these are constitutive of science as a domain.  
The essential values of science and elective modernism

A conceptual space has now been cleared for the gathering together of the characteristic and values of science that define it as a form of life.
  As explained at the outset, this is both climax and anti-climax.  Most of what will be gathered into the space will be familiar or even prosaic because it draws on what could be found under Wave One of science studies and even the newer materials are not brand new.  Now, of course, these Wave One elements have been transmuted – they are no longer attempts to define science in some quasi-logical way, or reveal the social arrangements that are necessary for the efficient functioning of science, they are attempts to set out the characteristics of a form of life – a very much more sociological/normative enterprise which transmutes Wave One items into Wave Three items.  There are also new elements from Wave Three though, unsurprisingly, nothing from Wave Two.  Wave Two is not a direct contributor but it is the `philosopher’s stone’ – it is what enables the transmutation of Wave One elements into Wave Three elements to be accomplished.  

Materials transmuted from Wave One

The gathering together of the characteristics of the form of life might once have been carried out under separate philosophical and sociological headings but the transmuted products of the raw materials of positivism and Popper on the one hand and Merton and Habermas, on the other, are no longer to be thought of as distinct.  
From positivism comes the formative idea that there is an external world largely unaffected by the observations scientists make of it and that this external world is best understood by observing it directly.  Where there are known to be observer effects, attempts are made to eliminate, reduce, or account for them.  There is a fundamental value that underlies all the other values to be expressed below and that follows from the idea that there an accessible external world that can be described with enough care.  This is that there must be integrity in the search for evidence and honesty in declaring one’s results.  Honesty and integrity are integral to science: where there is no honesty and integrity in the matter of gathering and reporting results, then science is not being done.  To this rule there are no exceptions.
 
The Mertonian norms of Disinterestedness, Universalism and Organised Skepticism all follow from this formative intention for they are all intended to make access to that world pure.  Habermas’s idea of an `ideal speech situation’, subsequently `discourse ethics’, is not dissimilar to the Mertonian norms.  
Scientists strive to make their observations of the external world as `direct’ as they can be: scientific observation is, in fact, never direct and in the case of modern large experiments, it is extremely indirect but the requirement of `direct observation’ is considered to be largely fulfilled by careful description of the intervening chains of inference and accounts of the measures that have been taken to reduce subjective bias.  The formative intention is to provide enough detail in these accounts to enable others to reconstruct the chains and replicate the results, the process being refined by organised scepticism.
  
Faith or revelation, though it is direct, is too subjective to count as scientific observation – the methods cannot be described in a way that makes it plausible to say that others can repeat the observations, and the findings are not available for public inspection and criticism.  Also, in the case of faith, revelation and scriptural writings, the descriptions are not, or cannot, be accompanied by sufficiently detailed accounts of the chains of inference that link their claims to the external world.  
Popper adds the ingredient that scientific claims are always provisional because the more scientific a claim the more it can specify the conditions under which it could be shown to be false.  This resistance to the idea of absolute truth separates science from religion: religion turns on the idea of incontrovertible revelation.
   It also follows from Popper that science is open-ended.  No discovery ever completes scientific exploration – there is always a deeper level or deeper comprehension to be sought – compare this with `intelligent design’ which allows an end to explanation.  If there is no more science to be done then science isn’t happening.
  
New materials from Wave Three
Under the Second Wave it was shown that tacit knowledge was required to carry out experiments successfully and this was used to show that facts could not be straightforwardly `proved’ by the replication of results: the whole business of replication turned on the expertise, or perceived expertise, of the person doing the original experiment and the replicating.  Under Wave Three it is recognised that though experts may not agree, we can agree that some people are not experts.  Wave Two used the idea of expertise to deconstruct the certainty of experimental results; Wave Three uses the idea of expertise to put a boundary round those who are entitled to take part in technical consensus formation in virtue of the fact that `they know what they are talking about.’  `Studies of Expertise and Experience’ (SEE), which is the technical wing of the Third Wave, tries to work out who is in this category and who is not. 
The idea of the Locus of legitimate Interpretation (LLI) intimates that, in the case of science, legitimate interpretation of a work is more legitimate done close to the producer than close to the consumer.
  In the arts it is often the other way round.  `Artism’ is defined as the tendency to try to push all cultural endeavours to the arts end of the spectrum.  For example, what we call `technological populism’ would push scientific and technological judgments from the domain of experts into the domain of the public.
  Note that what is at stake here is interpretation, not criticism.
  The duty that follows from the locus of legitimate interpretation being close to the producer is that the producer must endeavour to leave as little interpretative freedom as possible in the work that is produced.  Once more, it may not be possible to reduce the interpretative flexibility very far but the aim has to be to reduce it to zero.  Therefore works of science should be as clear and unambiguous as it is possible to make them, failing destructive simplification.  This is also an imperative that follows from the norm of organised scepticism.  Obscurity amounts to privacy and privacy is incompatible with the freedom to criticise which ought to opened up to as many people as possible (compatible with their expertise).  To repeat, because the locus of interpretation is narrow and because the envelope of critics should be made as wide as possible, works of science should be clear and unambiguous.  This is quite different to the norms associated with works of art where obscurity, leading to a multiplicity of interpretations, and a degree of protection from criticism, are both valued.
Another feature of science that separates it from some variants of politics, art, religion, and other cultural endeavours is that in science revolution is not valued for its own sake.
  Scientists never aim for revolution and accept the need for it only reluctantly.  Even the most revolutionary scientist, forced to accept the need to see the world in a new way, tries to overturn as little of the existing apparatus and methodology of science as possible.  Non-sciences, in contrast, often set out to overturn as much as possible both in terms of world view and methodology.  In the non-sciences radicalism is valued for itself.  
Elective modernism, science and society
The above section has listed a series of features of science that characterise it as a distinctive form-of-life; no doubt there are more.  Elective modernism is ambitious, however.  Elective modernism aims to say something about society as a whole as well as science in particular.  There is nothing new about this: Popper, Merton and Habermas each had the same ambition.  What may be new is that there is an intermediate class of features which refer to the relationship to science and society.  Thus, the list of features that have been uncovered now needs to be divided into three rough classes (there will always be ambiguities and overlaps).  The first class list features that are specific to science; the second class refers to the relationship of science and society; the third class are features not only of science, but also of society writ large.  All the values described below are `absolute goods’.  Elective modernism places these values at the heart of a good society.

Science in particular
Integrity in the search for evidence and honesty in declaring one’s results is the most nearly logical defining criterion of science.  Without honesty and integrity science is not being done.  The values of honesty and integrity will, of course, inform the good society but not in quite the same `defining’ way.
The best theories will be able to specify the means by which they could be shown to be wrong.  This seems a value specific to science though its consequence – the provisionality of scientific findings is important for society as a whole. 

Replicability of findings is a corollary of the idea that there is anything stable out there to investigate in the first place.  We know that things are rarely replicated and that replication cannot be used as a test in disputed circumstances but the notion that things are replicable in principle is pretty definitional for science (cf religion and the arts).
Secure claims cannot be based on the authority of individuals or other unique sources.  This is true of science but does not seem to have much to say to society where moral truths are often established by charismatic individuals.
That the locus of legitimate of interpretation is close to the producer in the case of science does define science as a form of life but that locus can be all over the place in society as a whole.  The consequence is that works of science should always be as clear as possible but this does not apply to work in the arts and humanities.

Science has to remain separate from politics,  In contrast, art can remain art while expressing an overt political motive – Picasso’s Guernica is an obvious example.  Religion too does not seem inimical with politics – thus elements of the European Catholic church once considered it to be impossible to be both a believer and a communist.  Science, on the other hand, ceases to be science when its truth making processes are overtly affected by politics.  Lysenkoism ceased to be science when its ability to persuade was enhanced by the political actions of the Stalinist state and the scientists who support the pro-tobacco lobby are rightly distrusted when it is shown that such scientists are especially well funded by the tobacco industry with a view to disturbing, deliberately, the scientific consensus over the harm caused by smoking.  

That revolution for its own sake is not a value is true of science but not true of many other features of society.
  
The relationship of science and society
Because good experimentation or theorisation demands high levels of craft skills or experience, some are more capable than others at both producing scientific knowledge and at criticising it.  This means that society must preserve a special role for experts.  Society must also preserve a special role for experience.  A good society will make the views of bodies of experts highly visible even though they may override them politically.
Nevertheless, experts are experts only in their narrow domains of practice or experience (or linguistic immersion in the case of interactional experts).  Technocracy is incompatible with elective modernism because there is no specialist expertise in the matter of good political choice.  
The proper relation between science and society cannot be maintained unless science and politics are separated in aspiration and formative intention, if not in fact.  This is not to say that the institutions that deal with science and which deal with politics must always be separate – it is often good to have hybrid institutions – but it is always necessary to be aware that the two kinds of knowledge/opinion answer to different imperatives.
  
Society as a whole

Broadly, scientific values, or at least a subset of them, simply are democratic values
Mertonian and Habermasian values are not always found in every instance of scientific practice but they are part of what defines science as a form-of-life.  One cannot imagine a good society that did not endorse the Mertonian value of universalism or the Habermasian ideals of discourse ethics both in its science, in its handling of expertise of all sorts, and its political debates.  In a good society one must be prepared to listen to anyone irrespective of race, creed or social eccentricity.  One must accept that a lone, heretical voice might be right and the majority wrong though how one acts on this is not clear – as Kuhn put it, there is always an essential tension.  But a good society cannot exist without that tension.  It is equally the case that in a good society everyone must expose their ideas to criticism and debate.  
Following Popper, scientific claims are always provisional so there can be no scientific recipe for running society, most notably when such a method involves the sacrifice of life for a supposed longer term good.  

Summary and conclusion

Two arguments have been introduced to show how it is possible to have an elective modernism in the light of what has been learned under Wave Two of science studies.  The first argument is that Wave Two itself shows us that science can only be understood as a form-of-life and therefore invites the resurrection of the old philosophical demarcation criteria in the form of elements of science as a set of activities linked by family resemblance; demarcation criteria no longer have to be logically immaculate, they can be thought of as guidelines, or aspirations, or values, or the basis of formative intentions.  The second argument is that neither concepts nor actions can be understood in isolation.  It is a mistake to think that a form-of-life can be understood by attending only to the actions that take place within it because neglects the distinction between its the accidental and its essential, defining, features – mere detailed description is not enough.  These arguments provide the space for the reassembly of the valued features of `science as we know it’ and which comprise the substance of an elective modernism. 
Appendix: Two clarifications

Cultural domains

Unfortunately, the notion of `form-of-life’ is problematic.  There is an argument about what Wittgenstein meant by a `form-of-life’ and it may be that what he had in mind was something to do with the physical constitution of entities such as humans on the one hand and, say, lions on the other.  Irrespective of what Wittgenstein really meant, here a `form-of-life’ will be taken to mean something that belongs to human societies – the melange of language and `formative action types’ that constitute a culture.
  Cultures are like `fractals.’  Games are cultures but football is also a culture and cricket is another culture.  Then again, amateur football is one culture while professional football is another.  There is no real problem about this – the structure of cultures exhibits itself at different levels embedded within one another – hence `fractal.’  Science is also a culture but has embedded within it biology, on the one hand, and physics on the other.  What are referred to in this paper as `cultural domains’ are at a relatively high level of the fractal structure: they are the level of religion, sport, politics and science.  A question for elective modernism is the way cultural domains are demarcated one from another by reference to the `formative action types’ (or `vocabularies or motive’) that make them up.  

Family resemblance

As already discussed, the criteria that demarcate science will, at best, stake out a group of activities linked by family resemblance rather than by the sharp edges of a `set’, as in set theory.  The idea of family resemblance is a difficult one.  It connotes overlap in qualities such that one member of the family can have nothing – or is it `almost nothing’ – in common with another distant member at the extreme end though there are overlaps between them.  

Here is Wittgenstein speaking of the notion in Philosophical Investigations:

#66. Consider for example the proceedings that we call "games". I mean board-games, card-games, ball-games, Olympic games, and so on. What is common to them all? … if you look at them you will not see something that  is common to all, but similarities, relationships, and a whole series of  them at that. …

#67. I can think of no better expression to characterize these similarities than "family resemblances"; for the various resemblances between members of a family: build, features, colour of eyes, gait, temperament, etc. etc. overlap and criss-cross in the same way. …
#68 … I can also use it so that the extension of the concept is not closed by a frontier. And this is how we do use the word "game".  For how is the concept of a game bounded? What still counts as a game and what no longer does? Can you give the boundary? No. You can draw one; for none has so far been drawn. (But that never troubled you before when you used the word "game".)

In the last paragraph Wittgenstein points to the familiar point that social rules, including rules of language, are followed without needing to be explicated and that they are open-ended – new instances are continually being invented and affirmed.  Given that he also seems to say that members of a family need have nothing in common, it appears that any two things can be thought of as being members of the same family – it is just a matter of working out the overlaps.  For example, a rice pudding has a skin, a tennis ball has a skin, so rice puddings belong to the same family as tennis.  But such a loose notion of family resemblance is vacuous – it cannot do the work of demarcating anything – neither games nor science.  

The answer to this puzzle is to invoke the idea of the `social rule.’  Wittgenstein pointed out that rules do not contain the rules of their own application so the recognition of whether a rule is being followed in any particular instance is a matter of social agreement.  That is how the meaning of rules evolves – by new instances coming to be agreed to be examples of an existing rule.  This means that a rule does not `contain’ all its future applications and therefore future applications cannot be predicted – they emerge as life is lived.  On the other hand, even though it is not possible to define completely what it is to follow a rule, in nearly all cases it is possible to recognise when a rule has been broken.  For example, I cannot define the rule for how close to walk to a person when I pass them on the pavement (sidewalk) and I know that the rule will vary enormously from culture to culture and circumstance to circumstance, yet I know for sure that if I bump up against a stranger of the opposite sex when passing on an otherwise empty pavement I have broken the rule of walking.  The way to think about family resemblance when it comes to defining science is like the example of walking.  We cannot predefine all examples of what might become counted as science, though we can provide general guidelines and we can say `this is not science.’  Understanding the application of family resemblance is understanding the application of social rules. 

To trivialise, I can say that a carrot is not science even though a carrot is linked to science by a set of overlapping qualities: a carrot is orange-coloured; some of wires in the Large Hadron Collider have orange insulation; the Large Hadron Collider is a scientific instrument.
  The exercise in front of us is to find more relevant examples of what it is to be and not be a science while not being trapped by the logic of exceptions and overlaps.  

It has already been suggested that a group that invented experimental results rather than doing experiments and making measurements would be, as it were, `carrot-like.’  They would have lots of things in common with the science family – they would, for example, talk of experimental results and write papers in which results were analysed, and so forth – but they still would not be part of the science family.  But there are exceptions.  Suppose a perfectly respectable scientist accidentally took a drug which caused him or her to invent results without realising it.  That person would not cease to be a scientist and if no-one knew what had happened the invented results would become part of science.  Or consider a group of sociologists who decided to make up some results and try to publish them as a test of the refereeing process.  In that case the making-up of results would be integral to the science.  These overlaps and exceptions cause problems only if it is thought that demarcation is a matter of logic rather than understanding social rules.  In spite of the overlaps and exceptions it remains clear that making up results is not included in the formative intentions of any science even though one can imagine situations in which making up results would not exclude one from the family of scientist-actors.  

The idea of family resemblance is important to the exercise because it warns us not to look for the key to science in some single logical principle.  The history of attempts to find philosophically sound demarcation criteria for science has been to invent a rule, to see it fail through its exceptions, and then to invent another potential rule, see it defeated and so on.  But since we are looking at social `ways of going’ on – family resemblances between disparate sets of activities – we should not expect to find a single rule but a family of ill-defined but overlapping rules.  All or most of the attempts to find philosophically sound demarcation criteria of have been sociologically sound, even though none of them have proved to be philosophically sound.  All of them point to a social rule and to demarcate science is to assemble those social rules.

� The publisher’s figures show that in 2008 the paper was, by a factor of 4, the most cited paper in the journal since publication.  The second most cited paper was a critical discussion of the original.  


� We were not quite sure what we meant by `science’ when we defined scientifism4.


� The intention at some point in the future is to try a persuasive exercise, legitimated by the technical arguments of this paper, which consists of the development of a series of imagined utopias and dystopias turning on different valuations of the norms of science.  This exercise would go well beyond what is normally thought of the discipline of science studies.


� For example the phrase can be found as the title of a piece by Aant Elzinga: Elzinga, Aant. 1993. "Science as the Continuation of Politics by Other Means." In Controversial Science: From Content to Contention. Albany: State University of New York though I understand it can found earlier in Latour’s The Pasteurization of France (1988), at p. 229. 


� This is not to say that the arguments of every Wave Two or postmodernist analyst are coherent and correct, only that there is a core that stands up to even the most vigorous scrutiny and, furthermore, has been thoroughly tested.


� This is not to say that the essence of Lakatos’s arguments were not anticipated by such as Duhem.


� Some of this argument is briefly prefigured in Dupre 1993 in his call for `virtue epistemology.’  Dupre also draws on Wittgenstein in support of science being better described in terms of family resemblance. 


`I suggest that we try to replace the kind of epistemology that unites pure descriptivism and scientistic apologetics with something more like a virtue epistemology.  There are many possible and actual such virtues: sensitivity to empirical fact, plausible background assumptions, coherence with other things we know, exposure to criticism from the widest variety of sources, and no doubt others.  … it will hardly be difficult to demonstrate in such terms the greater credibility earned by subtle arguments and herculean marshaling of empirical facts of a Darwin, followed by a century and more of further empirical research and theoretical criticism, than that due to the attempt to ground historical matters of fact on the oracular interpretations of an ancient book of often unknown or dubious provenance’ (p 243).  [Dupre, John  1993. The Disorder of Things: Metaphysical Foundations of the Disunity of Science, Cambridge, Mass: Harvard University Press.]


� Winch, Peter, 1958, The Idea of a Social Science, London: Routledge.  


� Collins and Kusch, 1998, p XX.  As Michael Lynch has pointed out, the notion of formative action types is not dissimilar from C. Wright-Mills’s `vocabularies of motive.’


� Perhaps the finest illustration of the what is being said here can be found in Latour and Woolgar’s (1979) Laboratory Life.  Latour takes photographs of the laboratory roof to demonstrate what the activity of science comprises.  Unfortunately, as the argument of the book shows, he is not being ironic but he ought to have been.


� Bloor, D., (1983) Wittgenstein: A Social Theory of Knowledge, London: Macmillan.


� For the experimenter’s regress see Collins, 1985/1992


� Though this is the first attempt to set out elective modernism in a systematic way, there are existing sources from which it draws heavily.  These are items that are informed by the general idea of elective modernism and begin to explore its contents.  The first of these is the final substantive chapter of a forthcoming book: Collins, Harry 2010, Gravity’s Ghost: The Equinox Event and science in the 21st Century, Chicago, University of Chicago Press; the relevant chapter has no number but is entitled `Envoi’ and it embarks on a separation of the accidental and essential elements of science in the 21st Century (though without using those philosophical terms).  The second source is a paper: Collins, Harry, Weinel, Martin and Evans, Robert (under submission) `The Politics of the Third Wave and elective modernism’; this has much to say about the relationship between the technical parts of expertise and the political settings of science.  An extract from the Envoi and a draft of the paper can both be found at www.cf.ac.uk/socsi/expertise.


� There will be considerable overlaps with the value systems of other cultural enterprises.  To establish a characteristic set of values is not to say these values apply here and nowhere else; it is the set as a whole that demarcates the form of life.  


� This is not to say scientists will always be honest in their work; an obvious exception is Ludwik Fleck’s work on typhus vaccination while confined to a German concentration camp.  But then Fleck was not doing science when he produced bad vaccine, he was answering to a higher moral imperative.   It is, of course, the case that honesty and integrity are vital to other cultural enterprises and, indeed, to the existence of anything that is to be called a society.  There is, however, an almost `logical’ relationship between honesty and integrity and science – where there is not honesty science is simply not being done.


� Direct observation refers to the process of science, not to the proximity of any individual to the location of observation.  That science can exist at all depends on the fact that nearly everything that scientists think of as having been observed directly is not observed by them but is taken as having been securely and trustworthily observed by others.  The crucial thing is that someone has made the most direct possible observation.  


� A remarkable exception that `proves the rule’ in virtue of its capacity to astonish is found in the Babylonian Talmud, (Baba Metzia 59b) and is known as the case of the Oven of Akhnai.  Rabbi Eliezar, in a dispute with the sages over the nature of an oven upon which turned a rule about observation of the Sabbath, demanded that his interpretation `be proved from heaven.’  In response the indisputably divine voice spoke clearly, backing Eliezar’s interpretation.  But Joshua, the sage, rejected G-d’s view, responding, "The Torah [the Jewish Bible] is not in heaven!" (Deut. 30:12): after the revelations at Sinai the right to interpret the law lies not with G-d but with man.


� The philosopher, Steven Fuller, in his evidence to the Dover County trial on creationism, misapplied the notion of family resemblance.  He failed to understand that the open-ended feature of family resemblance does not mean that families are all-inclusive or the notion of a family becomes empty.  It is possible, indeed, essential, that things can be ruled out of the science family for there to be a science family.  Fuller’s argument rested on the fallacious argument that anything could be science.


� A more complete discussion can be found in Chapter 5 of Rethinking Expertise (Collins and Evans 2007). 


� For `technological populism’ see, eg Collins and Evans, 2002, 2007, Collins, Weinel and Evans, under submission and www.cf.ac.uk/socsi/expertise.


� For completeness, `theologism’ can be defined as the view that all proper interpretation flows from a higher power and the Locus of Legitimate Interpretation is co-extensive with that higher power even if sometimes expressed by the higher-power’s representative on Earth.


� This idea is also drawn from Collins and Evans, 2007, Ch 5. 


� A society based on science is not a new idea but there as many dystopias in the literature as utopias.  We are not talking here of a society based on science as science was most widely understood up the end of the 1950s (Wave One of science studies).  The spirit of this exercise is, then, closer to the implicit democratic politics of Merton’s norms of science or the explicit politics of Popper’s Open Society and its Enemies and Poverty of Historicism, than to Aldous Huxley’s Brave New World or John Desmond Bernal’s science-based socialism.  It is not being claimed that science can either provide us with the cornucopia of goods and understandings that will fulfil our every material need and solve our mental and physical ills, nor that science can provide a way to organise a society along just and efficient lines.  That kind of dream, ended long ago.  The only claim being made here is that the values of scientific inquiry are an absolute good in themselves and, if we can extract them, could form part of the basis of a good society.  A good society would also depend on many other kinds of values including the moral and the aesthetic.


� There are quite concrete implications for a scientific social science that follow from these values.  These include guidelines for good argument and an indication of the split found within the social `sciences’ of approaches that are drawn from the arts and humanities and those drawn put forward in the spirit of science.  Outlining these implications is postponed for a subsequent analysis.  


� For a more exact exploration of science and society relations under elective modernism see Collins, Weinel and Evans (under submission and www.cf.ac.uk/socsi/expertise)


� For `formative action types’ see Collins and Kusch, 1998.


� Wittgenstein, Ludwig, 1953. Philosophical Investigations, Oxford: Blackwell


� I am not quite sure whether this means that every member of the science family has the quality `non-carrotness’ so that it is wrong to say that two members of the same family need have nothing in common but perhaps it does not matter.






