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THE HEURISTIC STRUCTURE OF
SCIENTIFIC PRACTICES:

A non — reductionistic account of practices

as Heuristic Structures

. Sergio F. Martinez
Instituto de Investigaciones Filosoficas
UNAM (National University of Mexico)

1.Introduction. From different disciplinary perspectives, models
of culture as a cognitive phenomenon are redrawing the boundaries. of
the social and the natural sciences, as well as the disciplinary bound-
aries of philosophy of science and epistemology. The growing impor-
tance of the concept of practice in the philosophy of science and episte-
mology is part of this redrawing of boundaries. The concept of prac-
tice, however, has been shrouded in rather obscure formulations. Fur-
ther progress towards a philosophy of scientific practices requires get-
ting clear about several issues underlying the concept. One important
concern is about the best way of explaining how “implicit” or “tacit”
knowledge articulated in skills and practices is related to the sort of

1.
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knowledge that is explicit in scientific theories. This is of course relat-
ed to the issue of how we understand cognition as a social phe-
nomenon, and to the more general issue of how we model cognition. In
this paper I will show how shifting from traditional theories of cogni-
tion, based on metaphors of the mind as a computer (and in particular
the idea of cognition as, exclusively, manipulation of internal represen-
tations), to theories which recognize a more complex and flexible
boundary of “internal” and “external” representations, suggest and
promotes ways in which the concept of practice can be elucidated and
put to work as an important concept in philosophy of science. I will
start by giving a brief account of traditional concepts of practice and
the problems they face. I will say just enough to show how the diffi-
culties in getting clear on the concept of practice is related with as-
sumptions about the sort of explanation that is needed. Then I give a
brief account of the classical view of cognition, and suggest how con-
temporary models of cognition which abandon the traditional rigid dis-
tinction between the internal structure of cognition and the external
environment, suggest interesting possibilities which converge with
concepts of practice increasingly used in the history of science and the
empirical sciences, concepts which rely on a more flexible account
about the site of cognition (and thus about the type of representations
playing a role in eognition)-. I will then outline an account of practices
which can be seen as supporting and being supported by those accounts
of cognition which take seriously the role of external representations.
Such account can provide a general framework in which the cognitive
and the social aspects of practices can be seen as contributing to the
« 2.
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growth of knowledge.

2. The traditional concepts of practice and their problems. A
well known characterization of practices comes from Wittgenstein. For
him “practices are the inherited background against which I distinguish
between truth and false”. As this quotation suggests, the notion of
practice is often found contrasted with that of theory. A practice is
something one engages in, consciously or not. The term also refers to
the distinctive features of an activity, or to a repeated activity within a
relatively well defined context, like the practice of law in a certain
country and time. Often the notion of practice is used as a way of re-
ferring to the constraining or determination of knowledge by the tools
used to reach such knowledge. In some cases it is even suggested, par-
ticularly in writings in the history of science, that practices are activi-
ties requiring specific tools and subject to certain standards. These no-
tions are not the same. In his book The Social Theory of Practices
(Turner 1994) Stephen Turner has introduced a distinction between
two major groups of concepts of practice. On the one hand there are
those that are based on the model of hidden premises of deductive theo-
ries, what he calls “shared presuppositions”, and on the other those
that refer to embodied knowledge, such as skills, ingrained cultural or
moral dispositions, or linguistic competences ( Turner 1994, p. 3).

Turner criticizes both groups of concepts of practices because, accord-
ing to him, there is no way in which we can ground the claimed ex-
planatory role of the concept. Since according to him, we do not have
direct access to practices, either because the practices are some sort of
. 3.
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cognitive presupposition, or else because practices would be some sort
of shared mental structure (which would support the explanation of
observed similar behavior), grounding such explanations would require
a network of causes described by a theory which would make intelligi-
ble the claim. In other words, elucidating the notion of practice would
require presenting a theory about mental hidden causes which would
explain the phenomena we identify as practices. Such theory is not
available. Turner thinks that this lack of direct access leads to another
problem, the problem of explaining how practices are transmitted from
individual to individual. Practices have to be transmitted, but it is not
clear how we can make sense of their transmission. Bordieu, for exam-
ple, talks of mechanisms of “reproduction of practices”, but what are
more precisely such mechanisms?®Turner thinks that this can only be
seen as a metaphor. In order to have a clear idea of how practices get
reproduced or transmitted one would need to match them up with the
mechanisms familiar to the epistemological tradition — seeing, sensing,
the hearing of utterances of linguistic objects such as sentences and the
like. After elaborating those problems Turner concludes that the only
way one can understand the concept of practice is as individual habits,
a notion that can be explained in terms of the usual mechanisms accept-
ed by an. individualistic epistemology. - After presenting the traditional
view of cognition and some alternatives, I will suggest how to answer
Turner’s worries. The answer will require abandoning the narrow as-
sumptions, associated with the traditional view, about the type of cog-
nition underlying an account of practices. It will involve en particular
that we recognize the role that heuristics can play as representations

4 -
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(which cannot be understood as mere internal representations) in cog-

nition.

3.The traditional view of cognition and its problems. According
to the classical view of cognition the mind is a symbol — manipulating
computer which mediates between perceptions (resulting from those
traditional mechanisms Turner refers to as those of traditional episte-
mology) and plans of action. There are several considerations favoring
this view of the mind. The processing of information that perceptual
systems accomplish seem to fit this view of cognition if, for example,
these systems are assumed to work by generating hypotheses about ex-
ternal causes of internal representations which would be the sort of the-
ory . A lot of effort of classical cognitive science has gone into imple-
mentations of this idea, which relies on the functional decomposition of
the processing task, which in turn reduces to the problem of modeling
such systems by finding algorithms that yield the desired output.
Nowadays this model of cognition does not seem as convincing as it
once did, because of many reasons, but one important reason for sure
is related to the fact that there are now alternative models available.
Connectionist networks, for example, do not model cognition as a rule
— governed manipulation of internal representations, but rather as the
result of multi — layered networks which can be trained for solving dif-
ferent tasks. The chief difference between connectionist models and
classical ones is that there is no symbolic representation within the net-
work. Representation is rather distributed across the network. Net-
works have properties that are fascinating from the perspective of a

.5
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model of cognition because they turn out to be able to learn in ways
similar to the way human beings learn. There is no doubt that connec-
tionist networks are an impressive achievement, as we have already
mentioned they are able to mimic important aspects of human thought.
But nowadays connectionism is not the only alternative to the classical
approach. Dynamical systems theory is another type of project in cog-
nitive science which does not rely on internal representations and cen-
tralized processing, it assumes that an agent can be seen as coupled dy-
namically to an environment in such a way that the need of internal
representations and goal directed behavior disappears. Furthermore,
there are projects in artificial intelligence which are developing interest-
ing alternatives particularly relevant to our discussion.

Some people working in robotics claim that the only way to
achieve artificial intelligence is through building robots that are viable
in environments not specified in advance, or constructed in such a way
as to suit the perceptual limitations of the robot. Rodney Brooks
(1999), for example, started a project from the premise that too much
is given away once the programmer presupposes that the system will
receive only data of a given type from a given environment®. I will fo-
cus on this alternative to the traditional account of cognition because it
will be easier to make my point. I do not exclude the possibility of ar-
riving to similar conclusions on the basis of connectionist or dynamical
accounts. However, I do believe that the sort of models developed by
Brooks are particularly relevant since they rely on the notion of activi-
ty, a notion that fits very well with an account of practices as some-
thing beyond traditional epistemology.

c 6
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The key difference between the sort of models proposed by Brooks
and traditional programs in Al is that instead of looking for a decompo-
sition of a complex problem by functions, he decomposes it in activi-
ties. Activities are for Brooks patterns of interactions with the world,
such as “exploring interesting — looking areas” or “when passing
through a door southbound, turn left”. Actions are the result of be-
havior produced by the direct transformation of input, they are not
called as a subroutine by some central program.  Thus, there are no
global decisions based on centrally held internal representations of the
world. As Brooks puts it, the world is the best model®. What he pro-
poses is a bottom — up approach to the study of intelligence, as opposed
to the top down approach which “tackles intelligence through the no-
tions of thought and reason, things we only know about through intro-
spection” (Brooks p. 134, 1999). As it should be apparent by now,
these approaches are useful for elucidating a notion of practice (under
the assumption that they are better models of cognition than the tradi-
tional ones) to the extent that practices can be understood as articula-
tions of activities. The activities, once they become viable in the (nat-
ural) environment get superimposed in what Brooks calls a subsump-
tion architecture. The overall behavior is considered to be the result of
various autonomous activities overriding each other. My point here is
not to enter a discussion about the merits and problems of the different
approaches, but to say that there are scientifically interesting projects
which not only do not ground a model of cognition on the manipulation
of symbolic representations, but also leave behind the idea that an ex-
planation of cognition has to require a theory about internal representa-

e 7 .
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tions and the way such representations link inputs and outputs. This is
the sort of theory Turner seems to assume it is required to make sense
of the notion of practice.

Models which assume the manipulation of internal representations
as indispensable for cognition can be called of the “black — box type”.
Such models assume that it is possible to draw a clear — cut boundary
(which plays a crucial role in the explanation) between internal manip-
ulation of representations and external causal processes. Such boundary
makes it conceptually impossible to consider whatever causal role the
“outside” plays in an explanation of behavior, unless it is mediated by
internal representations which get constructed with data coming from
perception. Notice, this is the assumption that leads Turner to the
conclusion that the only way of making precise the notion of practice is
by reducing it to that of habit. Thus, taking seriously alternative ap-
proaches to cognition is important for an elucidation of a concept of
practice because it suggests ways in which black — box models of cogni-
tion can be abandoned, and “external” representational resources can
be incorporated into an explanation of the concept of practice. Before
going further in our suggestion it is important to address an important
objection to all theories which abandon the notion of internal represen-
tation as the crux of cognition. The' objection arises from the assump-
tion that a theory of cognition has to identify and justify the basic on-
tology of cognition, the “natural kinds” on which the computational
models rest. Internal representations can be identified in terms of func-
tions which in turn can be explained as the result of evolution by natu-

ral selection. Thus, it seems that the traditional approach has the sup-
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