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Does reflexivity separate the
human sciences from the

natural sciences?
ROGER SMITH

ABSTRACT

A number of writers have picked out the way knowledge in the human
sciences reflexively alters the human subject as what separates these
sciences from the natural sciences. Furthermore, they take this reflex-
ivity to be a condition of moral existence. The article sympathetically
examines this emphasis on reflexive processes, but it rejects the par-
ticular conclusion that the reflexive phenomenon enables us to demar-
cate the human sciences. The first sections analyse the different
meanings that references to reflexivity have in the psychological and
social sciences, in philosophy and in material life, and they link these
meanings to the post-positivist philosophy of the social sciences. The
discussion considers the problems raised (most influentially in the
human sciences by Foucault) by being reflexive about reflexivity itself.
They put a large question mark against hopes for a revived philosophi-
cal anthropology. Whatever the philosophical arguments, however,
there is clearly a reflexive practice in the humanities and human sciences
which there is not in the natural sciences. This leads to the argument
that there are different forms of knowledge for different purposes and
that it may therefore be divergence of purpose, not reflexivity itself, that
creates differences among the sciences. It is the fact and purpose of
human self-reflection that marks out the human sciences. If this is so,
then it explains why an apparently circumscribed question about the
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classification of knowledge turns out to be inseparable from ontologi-
cal and moral questions about human identity.

Key words classification of knowledge, Foucault, human science,
natural science, philosophical anthropology, reflexivity

THE REFLEXIVE ARGUMENT IN THE
PSYCHOLOGICAL AND SOCIAL SCIENCES

‘Reflexivity’ has undoubtedly joined the pantheon of great words with
multiple meanings. We may be sure that the word signals a cluster of debates,
linked areas of inquiry, rather than a clearly articulated stance. In this article,
I look again at one of these areas of inquiry – the difference between the
natural sciences and the human sciences – and ask whether, as a number of
influential writers have asserted, reflexivity is what makes the difference. I
will criticize this assertion and, as a result, refine the original question.

What prompts the question, ‘Does reflexivity separate the human sciences
from the natural sciences?’, is the following argument, here in the words of
R. G. Collingwood:

If that which we come to understand better is something other than
ourselves, for example, the chemical properties of matter, our improved
understanding of it in no way improves the thing itself. If, on the other
hand, that which we understand better is our own understanding, an
improvement in that science is an improvement not only in its subject
but in its object also. . . . Hence the historical development of the
science of human nature entails an historical development in human
nature itself. (Collingwood, 1961[1946]: 83–4)

This would seem to make it possible to define the human sciences as the dis-
ciplines which establish knowledge of the reflexive process and which
thereby change, or even create, human nature.

What is at stake is no neutral logical exercise. H.-G. Gadamer is only one
of a number of philosophers to explore the manner in which demarcating the
human from the natural sphere, and by implication the human from the
natural sciences, is bound up with the possibilities of ethical life. In his words:

Human civilization differs essentially from nature in that it is not
simply a place where capacities and powers work themselves out; man
becomes what he is through what he does and how he behaves – i.e., he
behaves in a certain way because of what he has become. Thus Aristotle
sees ethos as differing from physis in being a sphere in which the laws
of nature do not operate, yet not a sphere of lawlessness but of human
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institutions and human modes of behavior which are mutable . . .
(Gadamer, 1998[1960]: 312)

What we identify as human, such arguments maintain, has become such
through reflexive action realizing an ethos; nature, by contrast, is the realm
of physis. With such arguments at stake, there is no possibility of isolating the
question of the relations between the sciences as a circumscribed logical,
epistemological or methodological issue. Questions about what reflexivity
implies for the human sciences are inevitably questions about ‘what is human’
(to paraphrase Kant’s famous words).1

‘Reflexivity’ is a term denoting a number of topics related by family resem-
blance rather than identity. There is the reflexivity of academics in a particu-
lar field, say social theory, interested in persuading colleagues to examine the
taken-for-granted concepts, values and practices of the field. In this context,
we can ask empirically about how far and in what ways a field is reflexive.
There is epistemological reflexivity, and this prompts argument about the
way any body of knowledge contains assumptions which, even if unques-
tioned in fact, can, as a matter of principle, become the focus of critical atten-
tion. This meaning is closely associated with the notion of critique.
Developed to its philosophical extreme, epistemological reflexivity leads to
the questioning of all assumptions, and hence radically reflexive writing con-
tinuously engages in self-irony. There is the mental, cultural and material
reflexivity of processes that alter the nature of the subject matter that initi-
ates the reflection; thus, for example, a linguistic act alters the thought of
which it was the expression. There may be important differences in the nature
of these kinds of reflexive processes in different areas of a given culture or
between different cultures. Lastly, there is the kind of reflexivity that appears
(at least since Descartes) to characterize consciousness: thought or feeling is
also awareness of there being thought or feeling. Following Fichte and Hegel,
attention to this kind of reflexivity became one of the principal themes of
philosophical anthropology, the attempt to combine philosophical and
empirical approaches to the Being of being human. Current usage moves
between these four broad contexts of use. This sometimes confuses; thus, for
example, belief that consciousness has an intrinsically reflexive nature impli-
cates the kind of philosophical, anthropological claim that epistemological
reflexivity questions. I hope that the interrelations between the different
usages will become clearer through the argument that follows.

Much of the English-language literature on reflexivity grows out of
critiques of positivism in the psychological and social sciences in the late
1960s and in the 1970s. Just as proponents of the positivist programme had
argued that it would lead to unified science, so critics tended to stress what
divides explanation of human action from explanation of natural change. It
was persuasively argued that knowledge of the human sphere requires
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explanations in terms of reasons or intentions, and not only or not even in
terms of causes, and that this demarcates the social from the natural
sciences.2 The relevant literature included a number of statements to the
effect that the objects of knowledge in the natural sciences and in the social
sciences differ because the latter, but not the former, change as a result of the
knowledge scientists gain about them. It is these statements I want to
examine.3

The statements of interest are elaborations of the kind of claim which the
philosopher Stuart Hampshire made in the late 1950s: ‘As the knowledge that
we may have of our own mental powers is reflexive knowledge, the object of
knowledge and the knowing subject change and extend their range together’
(Hampshire, 1960: 255). At the same time, but in this case after a close reading
of Wittgenstein, Peter Winch asserted: ‘A new way of talking sufficiently
important to rank as a new idea implies a new set of social relationships’
(Winch, 1963: 122–3). The point was of course that the kind of positivist
position then dominant in the social sciences, to the effect that empirical
methods make it possible for the scientist to observe human behaviour from
a theoretically and evaluatively neutral stance, is untenable. Rather, as these
philosophers argued, what can be said about a person or people changes
possibilities for that person or those people.

A number of later philosophers elaborated the argument. Thus Charles
Taylor made the point that ‘a fully competent human agent not only has some
understanding (which may be also more or less misunderstanding) of himself,
but is partly constituted by this understanding’ (Taylor, 1985b: 3). He went
on to argue, given this kind of self-constituting process, that the human
sciences cannot be predictive, because ‘man is a self-defining animal. With
changes in his self-definition go changes in what man is, such that he has to
be understood in different terms’ (Taylor, 1985b: 55). As he observed, and as
many English-speaking philosophers of the social sciences appreciated, such
claims re-expressed insights established within continental European
hermeneutics. Philosophers such as Gadamer pointed to the manner in which
the framework of knowledge which a scientist brings to bear on a text (or an
aspect of culture represented as a text) has an active role in constituting what
the text can be said to mean (Gadamer, 1998; also Ricoeur, 1981). Gadamer
re-examined the long-running problem of establishing what sort of objective
knowledge is possible in the human sphere, where the knowing subject is
both subject and object of knowledge and where interpretation always and
necessarily involves some prior knowledge of the subject. For Gadamer, such
forms of the hermeneutic circle are conditions of knowledge not some limi-
tation on it – not viciously circular, as a positivist critique would suppose.
Taylor, like Gadamer, recognized the constructively reflexive nature of
interpretation of what human subjects say and do. Alasdair MacIntyre,
writing in a similar vein, with specific reference to psychology’s problematic
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status as a natural science, observed: ‘Psychology is not only the study of
human thinking, feeling, acting, and interacting: it has itself – like the other
human sciences – brought into being new ways of thinking, feeling, acting,
and interacting’ (MacIntyre, 1985: 897). Elsewhere, discussing the trans-
formation of notions of the self and of moral discourse since the 18th century,
he generalized this point: ‘It is wrong to separate the history of the self and
its roles from the history of the language which self specifies and through
which the roles are given expression. What we discover is a single history and
not two parallel ones’ (MacIntyre, 1981: 34). In other words, how we live and
what we say about how we live are not independent variables but parts of a
single, reflective circle.

This conclusion was not at all the prerogative of analytic or hermeneutic
philosophers. The French historian of the human sciences, Georges Gusdorf,
who had strong humanistic objections to positivism, wrote:

Par un incessant choc en retour, chaque modification de l’image du
monde retentit en une modification de l’image de l’homme. . . . Chaque
discours scientifique est un discours symbolique; il dit ce qu’il dit et en
même temps il exprime celui qui dit; son deuxième sens – ou son
premier – est un sens anthropologique. L’homme est un créateur qui se
crée lui-même tout au long de ses créations . . . (Gusdorf, 1977: 233)

[By an unceasing return shock, each modification of the representation
of the world has an echo in a modification of the representation of man.
. . . Each scientific discourse is a symbolic discourse; it says what it says
and at the same time it expresses he who says it; its second meaning –
or its first – is an anthropological meaning. Man is a creator who creates
himself along with his creations . . .]

Though his target was philosophical anthropology not positivism, and
though he was implicitly scornful of Gusdorf’s defence of humanism, Michel
Foucault nevertheless similarly observed that, in the human sciences, thought
is ‘both knowledge and a modification of what it knows, reflection and a
transformation of the mode of being of that on which it reflects. Whatever it
touches it immediately causes to move . . .’ (Foucault, 1970: 327).

It is worth pausing to note that it appears to be precisely in statements such
as these, and especially through translation from the French where les sciences
de l’homme and les science humaines denote institutionalized groupings of
knowledge, that the redescription of the psychological and social sciences as
the human sciences became common in the English-speaking world. This
redescription, often though not always, also connoted a reclassification of the
psychological and social sciences, stressing the connection of their forms of
understanding with the humanities rather than with the natural sciences. That
is, the notion of ‘the human sciences’ is historically associated with rejection
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of the natural science model of explanation in the psychological and social
sciences. As I am now discussing, it was a key element of this rejection to
state that the human subject, being reflexive, requires special forms of under-
standing. The new interest in reflexive questions suggested that psychologists
and social scientists had much to gain by looking to models of knowledge in
the humanities rather than the natural sciences.

There were also reasons within particular disciplines for a new conscious-
ness of human reflexivity. Within sociology, there was increased political con-
sciousness about the way sociologists are themselves actors in the situations
and institutions they describe. Alvin Gouldner, for example, in the early
1970s, called for a ‘reflexive sociology’ and argued that the future of socio-
logical reason depends on making that reason transparent to the manner in
which it represents the sociologist’s engagement with the world as object of
research (Gouldner, 1970; see Giddens, 1979: 47). Indeed, it became a socio-
logical commonplace to describe social life as a condition which is continu-
ously transformed through knowledge and representation of it. Anthony
Giddens laid down the axiom that ‘social science is actively bound up with
its “subject matter”, which in some part it helps reflexively to constitute’
(Giddens, 1991a: xiv). Even more generally, he noted that the kind of knowl-
edge which social scientists seek is knowledge of how people, through reflex-
ive consciousness, create the worlds they inhabit. Social life is ‘produced by
its component actors precisely in terms of their active constitution and recon-
stitution of frames of meaning whereby they organize their experience’
(Giddens, 1993: 86; also quoted in Sandywell, 1996: xvii). Many social theor-
ists therefore accepted, in Richard Bernstein’s words (echoing Winch), that
‘fundamental changes in the concepts, ideas and language used by men necess-
arily entail fundamental changes in their social relations’ (Bernstein, 1979:
67). The philosopher Joseph Margolis wrote: people ‘are preformed by social
forces that form their competence to understand themselves, and . . . in exer-
cising that ability, they alter themselves and others in the process, and alter
the preformative conditions under which others, coming later, master a com-
parable but specifically different such competence’ (Margolis, 1993: 165).
More recently, Barry Sandywell argued at length that such reflexive
argument, though commonplace, has not been fully thought through and,
when it is, will require a wholesale shift in sociological reason (Sandywell,
1996).

A number of psychologists who are critical of unreflective practice in their
multi-disciplinary field have made comparable arguments and claims. But, by
contrast with sociology, the strongly institutionalized commitment to psy-
chology as a natural science, and the fact that experimental and statistical
methods are often rigorously enforced, has kept discussion on the margins of
the field. A number of influential psychologists, however, including Kurt
Danziger, Kenneth J. Gergen, Jill G. Morawski and Graham Richards, in
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their different ways, have made the topic strikingly visible (Danziger, 1990,
1997: ch. 10; Gergen, 1973, 1982; Morawski, 1992; Richards, 1987, 2002; also
Flanagan, 1981; Gigerenzer, 1992). Morawski, for example, analysed differ-
ent implications of ‘the property whereby the subject who undertakes
inquiry shares characteristics with the object of that inquiry’. She then went
on to write that ‘all scientists . . . are imbricated in reflexive practices as they
produce observational accounts of objects in the world that are influenced by
their already existing understanding of those objects’ (Morawski, 1992:
282–3). Danziger’s book, Constructing the Subject, was especially influential,
because he assembled detailed empirical evidence of the kind that psycholo-
gists themselves are likely to find convincing, as well as theoretical argument,
in a history of how experimental practices have constructed particular kinds
of subjects (Danziger, 1990). He demonstrated that a rigorously scientific
social psychology must research the reflexive circle of the mutual consti-
tution of inquiry and subject matter. Further, these psychologists, like the
sociologist Gouldner, were concerned with the political implications of the
knowledge-generating practices of their field. They linked argument about
reflexivity in the theory of knowledge to the politics of making psychologists
reflective about what forms of life their work helps constitute, not least
within their own disciplines. The philosopher and sociologist of psychologi-
cal knowledge, Martin Kusch, also greatly enriched the resources of such
reflexive argument (Kusch, 1999).

Richards was so forcibly struck by the double identity of a person as both
psychologist and psychological subject that he proposed formally identify-
ing ‘Psychology’ (big P) with the discipline, and ‘psychology’ (little p) with
the subject matter – mental processes, behaviour or whatever (Richards,
1987). I would add that, similarly, we refer to history or economics as disci-
plines and also to our place in history or to our economic state. The term
‘history’ ‘may mean the “historical actuality” as well as the possible science
of it’ (Heidegger, 1967: 430). ‘Politics’ denotes a discipline or, rather, the dis-
ciplines of political theory and of political science, and it also denotes politi-
cal life. These paired denotations have come about as part and parcel of the
institutionalized practices of reflection on what people do.

As Richards also pointed out in the case of psychology, there are enormous
implications for historical understanding if we seriously follow up the reflex-
ive character of the human sciences.

The history of Psychology thereby becomes one aspect of its own
subject-matter, ‘psychology’. The historian of Psychology is not only
looking at the history of a particular discipline, but also at the history
of what that discipline purports to be studying. . . . ‘Doing Psychology’
is the human activity of studying human activity, it is human psychol-
ogy examining itself – and what it produces by way of new theories,
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ideas and beliefs about itself is also part of our psychology! (Richards,
2002: 7)

The result is a certain feeling of giddiness in contemplating the potential
scope of the history of psychology or the potential scope of the history of
the human sciences. History includes the history of knowledge, as in tra-
ditional histories of science, and also the history of people as psychological,
social and language-using subjects (see Staeuble, 1991). What was once con-
ventional history assumed that people ‘stay still’, but according to the reflex-
ive argument, people create knowledge and this knowledge re-creates people.
The history of the human sciences encompasses the history of human beings
changing themselves. Richards wrote:

We can only talk about that which we have a language for talking about
– and as far as the psychological is concerned we have no way of
knowing what psychological phenomena are, no way of giving them
meaning, except in terms of that language. If this is so, then we are
bound to accept . . . that changes in psychological language signify
psychological changes in their own right. . . . Psychology produces its
own subject matter. (Richards, 2002: 9)

He then concluded that only with the historical creation of concepts and
language for the representation of human phenomena in psychological terms
is it possible to call people psychological subjects. (On my understanding,
parallel arguments apply to economic, geographical, historical and other
dimensions of being human.) ‘The very act of introducing such concepts
changed the situation by providing people with new terms in which to experi-
ence themselves – and only then can they be properly said to refer to really
occurring psychological phenomena’ (Richards, 2002: 9). As Kusch argued:
‘our psychological classifications are constitutive of our mental states and
events. Our psychological vocabulary does not classify mental states and
events that exist wholly independently of the vocabulary’ (Kusch, 1999: 248;
see Danziger, 1997; R. Smith, 2005).

These statements make clear that one very significant aspect of claims
about the reflexive nature of the psychological and social sciences is the value
they accord to historical knowledge. The social theorist John O’Neill wrote:
‘Human action is essentially the unfolding of a cultural space and its histori-
cal dimensions, so that in a strict sense we never accomplish anything except
as a collective and historical project. For the individual action involves, there-
fore, a constant dialogue with others, a recovery of the past’ (O’Neill, 1972:
234; also quoted in Sandywell, 1996: 397). If reflexivity is a condition of
knowledge, it follows that historical knowledge is essential to knowledge of
the mutual constitution of science and its subject matter. This is the pro-
foundly non-trivial argument for history as an academic practice, and this is
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the deep-lying reason for what some observers call the historical turn in the
social sciences. History of the human sciences is intrinsic to the human
sciences. The argument for history is not that it is decorative, commemora-
tive, pedagogical or consciousness-raising – though of course it may also
serve such purposes – but that the reflexive constitution of human subjects
makes knowledge historical.

REFLEXIVITY IN PHILOSOPHY AND
TECHNOLOGY

I wish to mention two further strands of thought which place great weight
on reflexivity. The first is summarized in books like Hilary Lawson’s Reflex-
ivity: The Post-Modern Predicament, and taken to be a crisis in the ability
of reason to deal with the problems which face it or, as Allan Megill argued
in Prophets of Extremity, to grant ‘redemption’ through knowledge
(Lawson, 1985; Megill, 1985). These authors trace self-consciousness of
reflexivity through Nietzsche’s, Heidegger’s, Foucault’s and Derrida’s ques-
tioning of claims that we have or can arrive at fixed, determinate proposi-
tions about the world, rather than propositions about other propositions. In
Lawson’s words: ‘Our concepts are no longer regarded as transparent –
either in reflecting the world or conveying ideas . . . to recognize the import-
ance of language is to do so within language. To argue that the character of
the world is in part due to the concepts employed, is to employ those
concepts’ (Lawson, 1985: 9). In addition to this, it hardly needs saying,
Nietzsche achieved a reflexive manner of writing, exemplifying the way in
which it is always possible to use language to subvert meaning, even of the
very language expressing the subversion. This refusal to accept closure of
meaning marks out reflexive writing and explains much about its – to the
uninitiated – impenetrable style.

The second strand (also noted by Lawson) originated in analytic philoso-
phers’ critiques of logical positivism. All knowledge implicates premises
unfounded in, or unsupported by, the body of knowledge of which they are
part (see Putnam, 1981). In lay language, all knowledge contains an element
of faith; in sociological language, all knowledge contains presuppositions
originating in tradition, or in the institutionalized practices of a society,
which the knowledge itself does not authorize. Any overall claim about the
world cannot, logically, verify itself. Another way to express the point is to
state that all knowledge has an element of circularity: a presupposition about
what is the case is buried in the argument for a statement about what is the
case.4 Therefore, it is in principle always open to question the ‘absolute’
objectivity of a conclusion and at least some of the premises of any body of
knowledge. Critique is always possible. Reflexive writing, expressed in
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continuous re-examination of foundations or in disclosure of open-ended
reference, enacts awareness of this.

The bare logical possibility of critique does not, of course, mean that
critique will be thought either necessary or desirable. Much of the most
visible conflict between contemporary authors in the natural sciences and the
humanities originates with disagreement over this point. The natural
scientists are confident that whatever presuppositions they have are justified
by the way they make possible, as they see it, the progress of detailed and
precise – and technologically highly efficacious – knowledge. By contrast,
enthusiasm to write in a way that makes evident a continuously reflexive
form of knowledge sweeps along many scholars in the humanities. All the
same, whatever the difference in style and practice, the critical, philosophical
thought remains. As one philosopher of the social sciences expresses it: ‘The
notion that there is a reality or a nature – human or otherwise – that subsists
of itself and that we can know independent of our languages and our con-
structions, and of our interpretations and applications of them, is a power-
fully attractive but deeply illusory idea’ (Flathman, 2000: 3). It is this sense
of the dependence of the world on language which underpins so many reflex-
ive arguments.

The social fact, mundane but vastly important, is that in almost all social
settings people, scientists obviously included, do not continuously examine
their own premises. This was the insight T. S. Kuhn put into his notion of
normal science and it is central to the very notion of an academic discipline
(Kuhn, 1970; Kelley, 1997; Graham, Lepenies and Weingart, 1983; Wagner,
Wittrock and Whitley, 1991; R. Smith, 1997). A group of researchers forms
an intellectual discipline precisely by not questioning certain premises, and
they do not question for the very good reason that it enables them to get on
with generating the kind of knowledge for which their research is suited. Dis-
ciplines are the medium through which particular premises and practices in
creating knowledge become socially institutionalized and embedded. Indeed,
in time, this embedding gives the appearance of naturalness to a field’s way
of creating knowledge, with the result, at the extreme, that anyone who ques-
tions the disciplinary practice may be accused of questioning the possibility
of objectivity and rationality itself. That accusation is wrong.5 What writers
who question the assumptions prevalent in a field are doing is questioning
the form of objectivity and reason in the field in the name of a different enact-
ment of objectivity and reason (one, for example, focused on the political
situation to which, as a matter of social fact, scientists in a field contribute).
Reflexive writing by psychologists and social scientists, as mentioned in the
previous section, is important here. Such writing by scientists themselves,
whose rationality is not lightly to be impugned, may have the rhetorical
strength to persuade other scientists that reflexive arguments are not opposed
to reason but, rather, reveal the true conditions of reason. Of course, the

HISTORY OF THE HUMAN SCIENCES 18(4)10

01_smith_058468 (jk-s)  16/1/06  10:46 am  Page 10

 at TEXAS SOUTHERN UNIVERSITY on November 16, 2014hhs.sagepub.comDownloaded from 

http://hhs.sagepub.com/


dominant reaction of a field may be simply to marginalize writers who raise
awkward arguments.

Some premises are distinctive of particular disciplines, while others are
premises of rational inquiry as a whole. The latter, which appear to be prin-
ciples of reasoning itself, include such premises as that knowledge should be
consistent with itself. What I want to stress is that the choice of premises –
remembering always the institutionally embedded nature of ‘choice’ – creates
one rather than another view of the world. In Hilary Putnam’s words:

Signs do not intrinsically correspond to objects, independently of how
those signs are employed and by whom. But a sign that is actually
employed in a particular way by a particular community of users can
correspond to particular objects within the conceptual scheme of those
users. ‘Objects’ do not exist independently of conceptual schemes. We
cut the world into objects when we introduce one or another scheme
of description. (Putnam, 1981: 52; see Arbib and Hesse, 1986)

Or, in Wittgenstein’s formulation: ‘the questions that we raise and our doubts
depend on the fact that some propositions are exempt from doubt, are as it
were like hinges on which those turn. That is to say, it belongs to the logic of
our scientific investigations that certain things are in deed not doubted. . . . If
we want the door to turn, the hinges must stay put’ (Wittgenstein, 1969: 44e).
For scientists, as a matter of unreflective practice, these ‘hinges’ on which
knowledge turns include assumptions about what it is for something to be
real as well as about what is real in the world. But it is an implication of
Putnam’s and Wittgenstein’s statements that we can, in principle, question
what appears unquestionable (though some people will think that to do so
questions reason itself).

It is obvious that across the contemporary natural sciences, social sciences
and humanities there are very different practices and conventions about
examining the in-built presuppositions not only of particular disciplines but
of science in general. At one end of the spectrum of practice are the decon-
structionists of cultural theory, whose discipline it is to build reflexive
critique and a demonstration that closure of meaning is never complete into
every statement of their discipline. At the opposite end of the spectrum, there
are the natural scientists who know that a stone is a stone, or a gene a gene,
and whose business it is to close meaning about the nature of these things and
not reflexively to analyse the history and culture that named them.

There is, therefore, a clear and straightforward sense in which reflexivity,
understood as a matter of practice, separates the human and natural sciences.
Many people in the human sciences, as in the humanities – and indeed influ-
enced by the humanities – have begun to practise reflexivity, while many
natural scientists think there are much more interesting things to do. Reflex-
ivity as a practice requires discipline, and it has generated its own institutions,
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especially its own canon of authoritative sources. Natural scientists have
completely different sources of authority. Yet, if by reflexivity we denote the
examination of the foundations of presuppositions, or the manner in which
knowledge changes its own object, there is, in principle, continuity between
the natural and the human sciences. The activities of scientists in different
fields do indeed differ, but it is a consequence of convention not logic.

Conventions, however, matter. It is one form of academic life to argue that
the disciplined practices have proved their worth and sustain progressive
research programmes. It is another form of life to argue that we must examine
our premises or risk sustaining only one form of knowledge, and one way of
life, at the expense of possibly better alternatives. A question about the
classification of the sciences has therefore now become a question about the
relationship between existing progressive research programmes and openness
to different forms of knowledge. (It hardly requires saying that it is always
open to debate what is ‘progressive’ and ‘open’.) I can briefly illustrate this
by referring to the writing of some evolutionary psychologists on relations
between the natural sciences and other areas of scholarship. In their pro-
grammatic statement, which scientists cite as a founding text of evolutionary
psychology, John Tooby and Lena Cosmides made much of the way their
theoretical framework facilitates judging progress in knowledge. They con-
trasted this with the apparently directionless character of disciplines in the
humanities and much of the social sciences (Tooby and Cosmides, 1992). In
the hands of a writer like Steven Pinker, this argument became a direct chal-
lenge to the reader to compare all the fascinating progress that evolutionary
psychologists are making with the antics and navel-gazing of the humanities
and social sciences (Pinker, 1998). The rhetoric implied that doing science
goes somewhere in a way that doing philosophy does not. But to convey this
implication the rhetoric also minimized the possibility of reflexive question-
ing of the assumptions embedded in the author’s own text, questions about
what progress means or what different kinds of knowledge are for. Pinker’s
opinion was forceful; it nevertheless remains entirely reasonable to debate
whether we value progress in science, as the evolutionary psychologists
propose it, or whether we value a discipline, a science, with the tools to
examine the epistemological, ethical and political content of research pro-
grammes. As Ernst Cassirer at one point observed: ‘All theoretical concepts
bear within themselves the character of “instruments.” In the final analysis
they are nothing other than tools, which we have fashioned for the solution
of specific tasks and which must be continually refashioned’ (Cassirer, 1961:
76). On this basis, we may ask: what tools, for which purposes?

I have stressed how far the separation of the natural and the human sciences
is a matter of practice and not of the theory of knowledge since, as analytic
philosophers and not only supposedly wild theorists in the cultural sciences
have shown, all bodies of knowledge contain premises in principle open to
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critique. But I also want to question the separation by looking again at the
view that knowledge of humans changes the object of knowledge while
knowledge of the physical world does not. It is not obviously true. Once, for
analytic purposes, we put the question of differences of practice aside, we can
see that the very arguments which suggest that the human world changes
along with our knowledge of it apply also to the physical world and our
knowledge of it. If knowledge of the physical world is knowledge framed by
one set of concepts rather than another, then it is in principle possible to
change the framing concepts. And for all practical intents and purposes,
except perhaps for people who believe that they have access to the noumenal,
to the ‘really real’, beyond the reach of language, this amounts to the claim
that the world changes along with our knowledge of it.

This claim undoubtedly raises questions in the theory of knowledge which
I do not pretend to answer. But because so bald a statement may cause some
people to bridle, I make three brief comments to soften this reaction. First,
there are systems of metaphysics – A. N. Whitehead’s organicism comes to
mind – which do not separate the ‘world’ and the ‘knower’, and in which
change is therefore understood to be an event in the whole (Whitehead, 1953).
Indeed, much of the appeal of both pragmatism and phenomenology as
approaches to knowledge has been that they rethink a taken-for-granted
separation of the knowing process from its object. There are theories of per-
ception, such as those associated with J. J. Gibson, which make a parallel
argument in psychological terms (see Still and Good, 1998). Second, while it
may appear self-evident that a telescopic observation of a galaxy does not
change that galaxy, in the case of many other observations the matter is not
at all so clear-cut. It is outside my competence to comment on the indeter-
minacy principle in physics, but descriptions for non-specialist audiences
commonly state this principle as a refutation of the idea of observer indepen-
dence. The observer’s place in the physical world appears to be a necessary
part of our representation of that world. In a number of other areas of science,
as in much of biology and medicine, it is difficult to think of making obser-
vations which do not alter the nature of what is studied. Once we are fully
in the area of the human sciences, as, for example, in studies of the economic
market, any attempt to claim the object of study exists independently of our
accounts of it will rightfully provoke accusations of ideology. Human
scientists may of course study physical traces just like physical scientists. But
any statement about what these traces are traces of is not independent of one
rather than another form of human life. However it is, I think, the third
comment that has most weight. It is simply and obviously this: knowledge
understood as practice, as technology, manifestly changes the world.

Reflexivity is a phenomenon not only of ideas or reason but of material
events.6 Knowledge is a dimension of material and social change across the
spectrum of human action from splitting the atom to psychotherapy. The
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sciences of cybernetics, communication and self-organizing complex systems
(which Russian scientists call synergetics), in particular, have devised formal
ways of thinking about reflexivity in material processes. Few observers of
science strive any longer to draw a hard and fast line between pure and
applied knowledge, though there are contexts in which such a distinction has
local meaning. Studies of the sociology of knowledge and of technology have
come together to describe a continuous, though obviously locally differenti-
ated, practice of ordering the world (Bijker, Hughes and Pinch, 1987). Bruno
Latour’s work has attempted to assign agent, knowledge-claim and object
equal ontological status and to picture the world as a network, or set of
vectors, in which power continuously redistributes itself (Latour, 1988; see
Law and Hassard, 1999). If telescopic observation of galaxies does not alter
those galaxies, in the ordinary sense of the word ‘to alter’, this is a matter of
contingent limitations of power not of theoretical principle. Knowledge
makes a difference in the world wherever it has the power to do so.

Recognition of the profound reflexivity of the human world of technology
has made it possible to link the philosophical reflexivity associated with
Nietzsche, Foucault and Derrida with contemporary cultural life. The
current remaking of the world through virtual realities and re-engineered or
even new life-forms accompanies the remaking of ‘the self’ through altered
consciousness and new expressions of identity (Sandywell’s ‘reflexivity in the
streets’) (Sandywell, 1996: 114).7 Reflexive questioning of what previously
appeared to be the foundations of reason, and reflexive questioning of what
previously appeared to be the material bounds of the natural, together re-
create the bounds of the possible.

THE RELATION OF THE HUMAN SCIENCES AND
THE NATURAL SCIENCES

This discussion has already reached two clear conclusions. First, while
scholars in cultural studies, literary theory or the history of the human
sciences engage in reflexive writing in a way natural scientists do not, and
while this difference may in practice polarize academic communities, there is
no reason in principle to think that natural science knowledge is free of pre-
suppositions which could become the object of reflexive attention and,
perhaps, change. The second conclusion is that technology and material prac-
tices generally demonstrate how the physical world, as well as the human
world, changes as our knowledge of it changes.

A remark like Collingwood’s – ‘nature stays put, and is the same whether
we understand it or not’ – is therefore, on the face of it, simply wrong
(Collingwood, 1961: 84). Similarly, it appears that Hampshire, MacIntyre,
Taylor and Winch were wrong to the extent to which they claimed that the
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reflexive implications of knowledge in the human sphere separate knowledge
of that sphere from knowledge of physical nature. Reflexivity does not
demarcate the human sciences. Presumably what Collingwood, and those
who in this respect think like him, have in mind, is something like the claim
that ‘the being of nature’ or, perhaps, ‘natural law’, remains the same however
we formulate knowledge of it and however much we manipulate it for
technological ends, while, these authors believe, it is the nature of human
beings to establish their nature through thought. Clearly Collingwood’s own
position raised questions distinctive to an idealist epistemology. But what is
particularly troubling for present purposes about Collingwood’s and similar
positions is the presupposition of a radical dualism, of the kind that evolu-
tionary principles oppose, between reflexive mind and unreflexive physical
nature. There is something more at stake in these philosophers’ statements
about human reflexivity, and this ‘more’, I suggest, expresses a philosophical
anthropology. This needs explaining.

When philosophers distinguish knowledge about people from knowledge
about nature, because the former changes its subject matter and the latter does
not, they also express belief, in Taylor’s words, in ‘the fact that self-interpret-
ations are constitutive of experience’ while there is no such self-interpretation
in nature (Taylor, 1985a: 37). ‘What we are at any moment is, one might say,
partly constituted by our self-understanding’ (Taylor, 1985a: 189). Accord-
ing to this point of view, it is the self-interpreting nature of linguistic activity,
mediated through community, which makes possible human subjects – and
the knowledge (including scientific knowledge) which they claim about
themselves. The analysis of self-interpretation, especially when English-
language philosophers carry it out, appears an epistemological matter, con-
cerned with the conditions of knowledge. All the same, the fact that there is
such self-interpretation inevitably prompts questions about what sort of
being (or state of being) there must be for that self-interpretation to occur.
Such questions re-create the activity of philosophical anthropology more
characteristic of continental European thought. What is at stake, it is now
possible to suggest, is that it is this anthropology that leads to a demarcation
between the human sciences and the natural sciences – that the important
point being made is that it is human self-knowledge that changes people, not
that knowledge changes people and not nature. It is the possibility of reflex-
ive knowledge, not what is changed by the knowledge, that is central to
claims to demarcate the human and natural sciences.

A clarification becomes necessary. It is important to distinguish argument
for the existence of different kinds of knowledge or understanding in the
natural sciences and in the human sciences from the argument for a distinc-
tion between natural and human objects in the world. The point matters
because of the way proponents of the view that the natural sciences should
subsume the human sciences tend to run together two different positions that
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various opponents hold. It is one view that the natural and human sciences
differ because they take as their subject matter different kinds of things in the
world, and it is another view that they differ because they articulate differ-
ent kinds of knowledge. (Of course, the latter claim may presuppose the
former, but it does not have to.) Lack of attention to this distinction at times
confuses debate about the relations between the sciences, as it did earlier
arguments about the nature and relations of Naturwissenschaft and Geistes-
wissenschaft. But, as Heinrich Rickert made clear earlier, the argument
defending the autonomous status of knowledge in the humanities does not
depend on there being objects that cannot be the subject matter of natural
science (Rickert, 1962: xvi). What Rickert rightly maintained was that knowl-
edge of human cultural activity requires a form of knowledge which knowl-
edge in the natural sciences does not have. His argument was that cultural
activity expresses values, while natural activity does not.

I reiterate this point not to promote Rickert but to bring out what I think
is the substantial point of opposition by Taylor and others to identifying the
human sciences with the natural sciences. This opposition is founded on an
understanding of the epistemological conditions given by the anthropologi-
cal fact of reflexive consciousness and of the cultural worlds that are its
expression. The opposition is not necessarily, or primarily, an argument for
dualism or discontinuity between ‘the human’ and ‘the natural’. Rather, it is
an argument that only when we are clear about reflexive activity, about self-
interpretation, will we be clear about the nature of scientific knowledge. It
reverses the natural scientist’s assumption that only when we are clear about
nature will we be clear about people.

This kind of argument, which I am endorsing, does not start out with the
claim that human beings are unique, not like other animals, by virtue of an
entity like the Cartesian soul or the rational mind or because of a capacity for
language. It is not an argument that requires us to prejudge what humans and
animals share or do not share in common. Rather, the key claim is that the
activity of reflexive reason demonstrates the possibility of different premises
for different ways of thought. There are different ways of thought for differ-
ent purposes, and it is the presence of different purposes, I want to suggest,
which makes it possible to understand the differences between the natural
sciences and the human sciences.

To make this step in the argument requires a yet further claim. It is most
important to recognize that it is reflexive consciousness that makes it possible
to have discourse with an evaluative character – whether moral, aesthetic or
spiritual. The sources of judgement lie in reflexive activity not in scientific
knowledge. I stated earlier that it is always possible to question at least some
premises in any body of knowledge. As a result of this reflexive condition,
the commitment to any body of knowledge includes a judgement, an evalu-
ation of the significance of accepting one premise rather than another, in the
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light of one purpose rather than another. By accepting different premises we
build different judgements or evaluations of what is significant into the
world.8 Judgements, evaluations and purposes are at one and the same time
individual and social, and our deepest premises – such as requirements of
truthfulness, consistency and simplicity in science – are embedded, and
perhaps hidden, in the culture. But the key point here is that such premises
are not validated or even made clear by scientific knowledge. For knowledge
of what truth, or consistency or simplicity is, as opposed to knowledge of
what is held to be true, consistent or simple, other forms of understanding –
philosophical, aesthetic, historical, sociological and, perhaps, religious –
rather than natural science knowledge are necessary.

The grounds for differentiating the human sciences may, therefore, lie with
the different purposes for which we have knowledge. What separates the
natural sciences and the human sciences is not the claim that human beings have
language or a soul, or that only they change with knowledge, but that it is part
of the purpose of the human sciences (and humanities) to make the reflexive
process self-conscious. As a result, we may note, it is perfectly reasonable to view
a multiple discipline like psychology or social science as in part a natural science
and in part, where it reflexively examines its own premises and self-
constitution, a human science (understood as putting forward forms of knowl-
edge comparable to knowledge in the humanities disciplines).

When philosophers make statements that human self-knowledge changes
what it is to be human, they are primarily signifying, I suggest, the central
value of reflexivity for what they identify as a distinctively valuable way of
life. They are saying that in reflexive consciousness we come face to face with
human self-knowledge in a manner that, and for purposes that, the natural
sciences do not entertain.9 Crucially, it is this that appears to make moral life
possible. With this in mind, I suggest, we can make sense of humanistic intu-
itions and commitments, of the kind Isaiah Berlin, for example, noted in his
autobiographical reflections: ‘The fact that men are men and women are
women and not dogs or cats or tables or chairs is an objective fact; and part
of this objective fact is that there are certain values, and only those values,
which men, while remaining men, can pursue’ (Berlin, 1999: 51). On the face
of it, such a claim prescribes an ideal rather than describes a state of affairs,
and it is open to the charge of circularity. But, precisely so: such judgement
makes sense if understood as part of a reflexive form of existence, the process
of constituting what it is to be human by statements of what Berlin called
‘objective fact’. The ‘objective facts’ here are the self-constituting practices of
being human. Berlin’s ‘fact’ is not part of knowledge in natural science; but
it is part of moral knowledge.

Discussion of reflexivity has therefore led this article towards philo-
sophical anthropology – understood in the broad sense of a philosophical
exploration of what sort of condition being human is, not in the narrow sense
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of the 20th-century German idealism that went under this name.10 The appar-
ently fairly circumscribed topic of the classification of the sciences, when
coupled to the insight that human self-knowledge re-creates what it is to be
human, has led directly into some very basic and, at least for the present,
open-ended questions. But, and it is a large ‘but’, it is hardly possible to go
further without recognizing that one major contemporary argument draws
out reflexive arguments precisely to deny the possibility of anything resem-
bling humanism or philosophical anthropology. I will make this clear with
some brief remarks on Foucault’s statements in Les mots et les choses.

Foucault was familiar with both the historical roots and contemporary
expression of anthropology. Though The Order of Things exhibited a sharp
animus towards the phenomenological anthropology of J.-P. Sartre and of
Maurice Merleau-Ponty, it still took for granted Kant’s pivotal significance
for modern knowledge about the human subject (see Dreyfus and Rabinow,
1982). In this connection it is interesting that Foucault’s secondary thesis,
alongside the work on madness submitted in the Sorbonne in 1960, was a
translation and introduction to Kant’s lectures on ‘anthropology from a prag-
matic point of view’ (Eribon, 1992: 110; see Kant, 1974). Kant, in addressing
his own question, ‘Was ist der Mann?’, separated off the business of tran-
scendental critique of the foundations of knowledge from the business of
bringing enlightenment to practical understanding of experience, character
and conduct in daily life. He termed the latter pragmatic anthropology.11 As
part of the former, in his third critique, the Kritik der Urteilskraft, he estab-
lished a precedent for demarcating knowledge of what is human in terms of
the teleological forms of understanding which he thought required by this
subject matter. To have knowledge of what is human, he argued, we of
necessity ‘form’ knowledge in the light of an intuition of finality, or purpose,
in this manner of being (Kant, 1987; see Pinkard, 2002: 66–79). There is, this
argument supposes, an inherent reaching after ends given in being human.
This was the effective starting point of the modern tradition of philosophi-
cal anthropology, translated by Sartre, for example, into a claim for the irre-
ducible freedom of what is human.

Foucault argued, however, that the whole tradition of philosophical
anthropology stemming from Kant should be historicized, that is, accounted
for as the expression of the search for knowledge within a temporally
bounded horizon of truth, not founded, in Kant’s term, ‘transcendentally’. In
this connection he made such notorious statements as that ‘before the end of
the eighteenth century, man did not exist’ (Foucault, 1970: 308). The Order
of Things radically questioned the possibility of a philosophical anthropol-
ogy, and it did so by rejecting the whole notion that reflexivity can be
grounded by ontology. Instead, so to speak, it turned reflexivity on itself.

The new knowledge which we call the human sciences, and which Foucault
described coming into existence in the period between 1770 and 1830,
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presupposes a being that is double, both subject and object of knowledge.
This was what he called the ‘empirico-transcendental doublet’, the subject of
philosophical anthropology: ‘Man . . . is a strange empirico-transcendental
doublet, since he is a being such that knowledge will be attained in him of
what renders all knowledge possible’ (Foucault, 1970: 318). When Descartes
put forward the cogito as pure thinking, Foucault stated, he described the
mind as rationally and transparently representing the world as thought.
Descartes’s ‘I’, therefore, had no density as subject and object of thought. In
the 19th century, this changed, and the ‘I’ became the double subject and
object of the human sciences. With the new human sciences came the para-
doxes of reflexivity.

If man is indeed, in the world, the locus of an empirico-transcendental
doublet, if he is that paradoxical figure in which the empirical contents
of knowledge necessarily release, of themselves, the conditions that
have made them possible, then man cannot posit himself in the immedi-
ate and sovereign transparency of a cogito: nor, on the other hand, can
he inhabit the objective inertia of something that, by rights, does not
and never can lead to self-consciousness. (Foucault, 1970: 322)

That is, the modern person must struggle, as Kant struggled, to find tran-
scendental grounds for asserting empirical knowledge, even though the con-
dition of being human is not in fact a condition that can transcend itself. Nor
can the modern person take refuge in the unreflective being of nature, as by
claiming to have a nature given by the evolutionary process. Philosophical
reflexivity, viewed in the terms of what Foucault at this stage of his writing
called archaeology, is the condition of knowledge in the modern age, but it is
not the eternal struggle of humanity to know itself.

Foucault therefore distinguished reflexivity as characteristic of the human
sciences, but at the same time he, reflexively, argued (in this book) that such
reflexivity is the form of thought of a particular regime of truth at a particu-
lar period of history. Thus, he concluded, if reflexivity does now mark out a
field of disciplinary practices, it does so in consequence of the particular prac-
tices of governance which mark the modern world and not as a result of the
ontology of being human.

Where does this leave the question of my article, the question whether
reflexivity demarcates the human from the natural sciences? What Foucault
and other writers who turn reflexivity on itself have done is confirm that it
is in principle always possible to question at least some of the premises of a
system of thought. This holds for philosophies that have attempted to ground
an ontology of ‘the human’ as for any other philosophical system. No such
system, such as the one Heidegger elaborated in Being and Time, has or could
have unquestionable authority.12 This appears to be the radical implication
of taking reflexive arguments seriously. Thus, though Foucault shaped
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discussion of the human sciences around the condition of reflexivity, he did
so in a manner that strikingly distanced itself from any kind of concern with
differentiating an ontology of ‘the human’. And he specifically historicized
reflexive knowledge itself. As it happens, Foucault did not discuss in any
relevant way relations between the natural sciences and the human sciences
(though his 1966 book identified common structures of discourse linking
biological classification, political economy and the science of language). What
we are left with, then, is a sense of the extraordinary difficulty of reducing
discussions of reflexivity to any particular definable position, as well as of the
vulnerability of any philosophical anthropology to critique. This is rather
unsatisfying. At the same time, however, Foucault’s own self-consciously
reflexive arguments have done much to create a practice in the human sciences
which is indeed different from that in the natural sciences. It would be my
suggestion, therefore, if we are to advance beyond the choice of either return-
ing to philosophical anthropology (but knowing it to contain unfounded
assumptions) or allowing reflexive moves to revolve in endless circles, that
we examine what people, including Foucault himself, do. This is not the least
of the arguments for a historical turn in the human sciences.

CONCLUSION

It does not seem that there is much mileage to be had in separating ‘the
human’ and ‘the non-human’, and hence the human sciences and the natural
sciences, by claiming a fundamental difference of subject matter, as both
religious and humanistic values have inclined many to do. Rather than
demonstrating ontological separation of ‘the human’, what debates about
reflexivity suggest is the openness of what is said about the world in general
to reconstruction. The question of the classification of the sciences, and of
the relation of the natural sciences to the human sciences, cannot be isolated
as a topic of interest only to methodologists or philosophers of science. The
attempt to distinguish the human sciences from the natural sciences leads
back to Kant’s question about what is human; the question about classifi-
cation is a question about the very conditions of human self-understanding.
This may suggest to some people that what is needed is a revival of philo-
sophical anthropology. There is indeed something most distinctive in the way
the human sciences concern themselves with the self-constituting nature of
reflexive reason, a reason that is embodied as technological processes as well
as in self-reflection. Philosophers who separated the human sciences from the
natural sciences on the grounds of the reflexive effects of the former most
valuably pointed in this direction. All the same, there is no escaping the
capacity of reflexive arguments to turn on themselves and thus to render all
philosophical or materialist anthropology open to critique. Whether, and in
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which circumstances, we wish to engage in such reflexivity is a matter of con-
vention and of judgement, and also a matter of politics, ethics and of ways of
life. There is no neutral stance.

NOTES

This article grew out of a paper given at a symposium, ‘Reflexivity Redux’, at the
Center for the Philosophy and History of Science at Boston University, 17 November
2003. I am grateful to the center’s director, Fred Tauber, and to the other participants
for critical comments, as also to two thoughtful referees for the journal.

1 Kant posed the question ‘Was ist der Mensch?’, at the beginning of the lectures
on logic which he gave to students over many years (Kant, 1992: 538).

2 Bernstein (1979) provided a lucid review of the most influential literature. There
is no need here to return to the debate, initiated by Peter Winch (1963), who
argued that explanation by reasons is distinct from explanation by causes: most
people came to accept that reasons could be understood as causes. For appraisal
of Winch’s position: Lassman (2000).

3 I leave aside the large literature on implications of reflexivity for notions of ‘the
self’. I am not here concerned with the modern (or postmodern) shaping of
personal or collective identity, but rather with the question whether the kind of
reflexive relation between belief and practice, on which many observers comment
(see, for example, Rose, 1998, 1999), is limited to the subject matter of the human
sciences.

4 For the view that self-confirming arguments are characteristic of all forms of
knowledge construction, see B. H. Smith (1997). And for rethinking objectivity
in the light of such arguments, see Megill (1994).

5 This of course leads to the long-running debate about rationality and relativism,
where there are real differences of view. But I do not propose to be side-tracked
by recapitulating the positions.

6 This was brought home in comments to me by Andy Pickering (see Pickering,
1995a, 1995b).

7 For just two studies of distinctive reflexive change through technology, see
Turkle (1984) and Fraser (2001). See also the discussion of what Ian Hacking
called ‘looping’, relating belief about the possibility of repressed memory with
the recovery of memory (Hacking, 1995). Such discussions, obviously enough,
lead into the literature on postmodern culture and identity, in which many
observers point to the reflexive nature of technology.

8 As it happens, there does appear reason to believe that only humans have the
reflexive capacity requisite for this, and it appears tied to the social, historical
world of language: ‘Only human beings do more than merely categorise the
stimulus world. Alone among the animal world, we can reflexively examine and
dispute such categorisations. And for this the ability to negate is crucial’ (Billig,
1993: 125).

9 I hope it is clear that I make no claim about a substantive ‘self’ but only an
epistemic claim.
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10 For a constructive commentary on the German sources, accessible to English-
language readers, see Honneth and Joas (1988).

11 According to Zammito’s (2002) persuasive account, Kant was, before his critical
turn, attracted to an empirical understanding of being human (‘anthropology’)
and elements of this persisted even after he had, ‘critically’, undertaken to provide
the philosophical groundwork for claims to knowledge in general.

12 Heidegger, in the work which culminated in Sein und Zeit, undertook to make
philosophical anthropology possible by providing it with an ontology. He
characterized ‘man’ as Dasein, Being which in itself discloses itself to itself.
Dasein is distinguished ‘by the fact that, in its very Being, that Being is an issue
for it. . . . It is peculiar to this entity that with and through its Being, this Being
is disclosed to it’ (Heidegger, 1967: 32).
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