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The locus of the mind is not in the individual. Mental processes are fragments of the complex conduct of the
individual in and on his environment.1

PROLOGUE

This paper responds to and hopes to continue the conversation begun by Eric Bredo’s plenary
presentation at the 1994 Philosophy of Education Conference in Charlotte, North Carolina. In that
forum Dr. Bredo argued that education would benefit from “reconstructing educational psychology”
by substituting situated perspectives (including pragmatism, situated cognition, and activity theory)
for the symbol processing view of cognition. We will argue that this is only half of the movement
necessary to reconceptualize educational psychology. We understand situated cognition as answering
the need for a non-dualistic conception of knowledge, but by this very token, it is unable to provide
a basis for understanding the learning of the individual-in-action that education also requires.
Educational psychology is not properly about knowledge, but about learning; a successful
understanding of knowledge does not directly aid this enterprise.

The present inquiry is guided by a pragmatic commitment to education as a human practice -- that
is, it is aimed at providing a framework within which our problem-solving habits may become more
adequate to the task of education.

DEPARTURE

We take as our point of departure a claim made by Bredo near the end of his paper where he remarks
that “the difficulties with the approach [symbol processing] would all vanish if it were seen, once
again, as simply an attempt to model human capacities on the computer.”2

The difficulties with the symbol processing approach, on the basis of our analysis, cannot be made
to vanish if it is treated as “simply” a tool. As will be explored below, a tool cannot be so easily
disassociated from the ontological assumptions that make its use sensible -- and in this case those
assumptions are at war with the situated position that we, with Bredo, wish to adopt. We are
particularly concerned with Bredo's, perhaps casual and conciliatory, remark because, on our
analysis, situated perspectives are theories of knowledge, and by allowing symbol processing to be
the implementation method for modeling situated knowledge one implicitly reinstates formal logic
as a model of learning. Changing our model of knowledge without changing our model of learning
will not enable the sorts of changes we seek in educational practice.

THE PRESUMED OBJECTIVITY OF THE SYMBOL PROCESSING APPROACH

The idea that tools are not assumption-free objects is relatively well-established in the literature.
Most dramatically, Kuhn’s analysis of paradigmatic shifts rests, in part, on his understanding of the
practices associated with the use of the telescope.3 In Kuhn’s, view the development of the telescope
was central to the acceptance of solar-centric alternatives to Ptolemaic understandings. What was
made evident with the use of the telescope was that the planets, by revealing a discernible disc to the 
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telescopic gaze, revealed themselves to be of a dramatically different “type” than the visually similar
stars. This activity isolated solar bodies from stellar ones and made explanations which applied only
to the solar category conceptually compelling. The telescope, in short, made possible -- in a sense,
compelled -- a different ontology, with different assumptions about what constituted the basic
categories of the universe.

Symbolic approaches to thought as discussed in cognitive science, and as inherited from a long line
of Western philosophy, carry with them fundamental assumptions that align such symbols within a
matrix of deductive logics, geometry and the syllogistic structures formalized by Aristotle. Two of
these are: the nature of categories and a serial, linear order of operations. These assumptions are not,
we contend, compatible with what we, following Bredo, will call “situated approaches.”

SYMBOL-PROCESSING IS NOT A MODEL OF HUMAN LEARNING

As a wide range of commentators have remarked, from both within and outside the perspective,
symbol processing, built as it is on a model of geometric logic, is not a model of learning.4 Rather, it
is better conceived of as an idealization of knowledge and its validation, according to the traditional
standards of deductive logic and self-evident assumptions. As this approach is exemplified in the
field of artificial intelligence, it is a distinctly structuralist approach to determining the proper form
of knowledge, of representation, and of determining the most efficient means of transferring that
knowledge.

SYMBOL-PROCESSING IS NOT A MODEL OF HUMAN KNOWLEDGE

But we, following the pragmatists, cannot presuppose logical representation.5 A type of
representation which will satisfy the assumptions of formal logic must produce categories which are
distinct and well-defined; that is, anything can be reliably said to be, in all situations, either in or out
of the category. Unless this constraint can be satisfied, logical operations will produce contradictory
results. This separability has traditionally been established by reference to the doctrine of necessary
and sufficient features -- an object is classified as a member of a category by the possession of the
requisite features.

Human categories, the sorts of categories people base their day-to-day activities upon, are radically
unlike logical categories; any theories which presuppose them should be judged as inadequate to
form the basis of a distinctively human theory of knowledge.

A broader, more human, approach to categories is hardly a new position; it has been argued at length
by others in the traditions we are most interested in exploring in relation to developing a situated
approach to learning and knowledge.

The classic demonstration, used by Dewey and later by Wittgenstein concerns the human category
of “chair.” As their discussion demonstrates, the work-a-day human categories upon which our
activity is based cannot be adequately modeled by any categories that assume stability and
separability -- nor even by essentially functionalist reasoning. Rather, the meaning of the
term"‘chair" changes with both the context of its use and the human purposes which are currently at
stake. The rigidity of logical categories makes them constitutionally unable to model the categories
that people actually use to mediate their relations to others and the world. As the Viennese architect
and Wittgenstein’s colleague, Adolph Loos, insisted in his critique of Viennese aesthetic orthodoxy,
an object’s use is a reflection of life in a culture: “We do not sit in such-and-such a way, because a
table maker has built a chair in such-and-such a way; rather the table maker makes the chair as he
does because someone wants to sit in it that way.”6

The “discovery” of experience-based, malleable categories is not limited to philosophical
approaches to cognition. The project of reconceptualizing educational psychology can also learn
from the prototype model advanced by Eleanor Rorsch and those who have extended and modified
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her work such as George Lakoff and Mark Johnson. Rorsch’s account of categories in more recent
formulations eliminates the central, definitive image and substitutes a much more context-dependent
and “poorly bounded” understanding of categories.7

SITUATED COGNITION IS A MODEL OF HUMAN KNOWLEDGE

In their current state, situated theories such as those advocated by Lave, Walkerdine, and Brown,
Duguid and Collins8 are all theories of knowledge -- they speculate on the conditions under which
knowledge is acquired and upon the nature of that knowledge. In this one way they join their critics
by referring to descriptive theories of knowledge acquisition as theories of learning. They confound
a static theory of knowledge with a theory of the process of change that is learning’s more useful
referent. In their reaction to the inadequacies of an epistemology that focused its entire attention on
sovereign individuals, situated theorists have insisted on the necessarily social nature of knowledge,
to the exclusion of a consideration of the individual acting across contexts. While we are very
sympathetic to the analysis of knowledge implied by situated cognition, and related analyses of
knowledge advanced by the pragmatists and by phenomenologists such as Wittgenstein, we are also
sensitive to the profound hostility to “psychologizing” exhibited by many of those just cited. These
theorists are concerned with socially-grounded continuities between actors, and often view
individualistic claims as being in conflict with the basic trend of their work. The work of Dewey and
Mead comes closest to refusing this dichotomy, and the educator may conclude that their more
nuanced presentation is due to a sustained, distinctly pragmatic interest in education which makes it
difficult to dismiss the role of agency in human learning.9

Western, formal education has been historically understood to be about learning something in one
context that will be useful in another. Its implicit assumption is that this transfer is possible, and also
that it is more effective to teach certain sorts of valuable knowledges outside of the domain of their
use. As a historical matter, Enlightenment institutions of schooling arose, not only to present
decontextualized knowledge, but also, quite deliberately, to present decontextualizing knowledge.
That is, schooling was intended to help the individual break away from the stifling constraints of the
local communities -- in particular the constraints of church and the craft master -- and to make a
broader set of liberatory knowledge available.

If situated approaches are implicitly hostile to this Enlightenment vision of the purposes of
knowledge, then educators who participate in the liberatory tradition of enlightenment education are
deservedly wary of understanding situated cognition as a theory relevant to the needs of education.

More immediately, the daily task of educators focuses less on the similarities between the induction
of social actors into a community of practice, and more on the differences between students and the
differences within a student over time. A distinctly psychological perspective is needed for this task .
However valuable a more adequate theory of knowledge is -- and we reiterate that we consider it
very valuable -- it cannot alone be the foundation for a more adequate framework within which to
understand instruction.

WITTGENSTEIN’S PRAGMATIC PHILOSOPHY OF COGNITION

Philosophers who have focused on explicating a theory of knowledge that places experience in the
foreground have been notoriously misinterpreted. The educational community is certainly familiar
with misappropriations of Dewey’s work that reinstanciate a division between what is learned and
the activity of learning. G. H. Mead’s social interactionism suffered an even more dramatic reversal
which assimilated his dynamic account to a static structuralism from which it has yet to recover. But
the more ironic, and less appreciated case is that of Wittgenstein.10

Traditionally, Ludwig Wittgenstein's Tractatus has been understood as the corner-stone for logical
positivism/empiricism which made logic and scientific knowledge the descriptive metaphor for how
rational humans think. For most of this century, analytical philosophers saw Wittgenstein's “picture 
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theory” of knowledge representation as a direct extension of Bertrand Russell's and Gotlieb Frege's
prepositional calculus, and in support of Ernst Mach's anti-metaphysical critique of science. In
Wittgenstein's “atomic facts,” these philosophers saw a marriage of symbolic calculus with sense
impressions, which provided them with the most complete epistemological guarantees to date. These
guarantees were based upon an understanding that the propositional calculus of the Tractatus
provided a direct or ostensive definition that logically anchored formal axiomatic language to the
facts -- as sense data -- about the world it represented.11

Wittgenstein believed, to the contrary, that philosophy is the art of seeing connections in the world
as a synoptic presentation -- an active piecing together of what we have come to know. A thought,
for Wittgenstein, was represented as an immediate presentation (or re-presentation) of an immediate
experience. Crucial to understanding Wittgenstein's philosophy is an understanding of his sense of
representation through his use of the German word Darstellung rather than Vorstellung to explain
how thought is represented. Both in his Tractatus and Philosophical Investigations, Darstellung is
used to describe a more active or generative sense of representation as opposed to the more passive
Vorstellung, which had been used by Kant to describe knowledge.12

The logical process that represents thought in the Tractatus, rather than being presented as a formal
method, is discussed in active and constructive terms. What Wittgenstein was interested in doing in
his Tractatus was to show the process of how a thought is configured, not of what the ideal symbols
of thought might be made. A thought, “a logical picture of facts,” is the sense we have of a particular
configuration of objects from the contingent multiplicities that make up the possible relationships
inherent in a state of affairs.13 Only objects (things) are “unalterable and subsistent”; their
configuration -- that which “produces states of affairs…is [however] changing and unstable."14 The
meaning or sense that a fact may posses cannot exist a priori to its configuration. Therefore, a
thought cannot be a merely passive mental image or formal symbol of some a priori ideal (this
would be Vorstellung) that we receive from the outside as sense impressions, but rather, is a
projection of a model of reality that we produce -- an artifact -- as an artist paints a picture.15

“As a projection of a possible situation ,” a thought finds expression in a proposition that, as
Wittgenstein argues, “constructs a world with the help of a logical scaffolding, so that one can
actually see from the proposition how everything stands logically.”16 It is the logical scaffolding or
logical architecture -- the configuration of the picture-model -- that determines the logical space
through which a proposition -- a thought -- is projected.17

For Wittgenstein, philosophy (and, therefore, logic ) is an activity, not a body of doctrine, that seeks
to clarify how thought is constructed. Philosophy should not be concerned with a theory of
knowledge but with explaining how knowledge occurs. Questions of epistemology, he insisted,
belonged to the philosophy of psychology.18 Wittgenstein's philosophy provides a sense of logic that
is contingent and pragmatic. The Tractatus, more properly understood, provides an explanation that
thought is an active construction of what is possible in the world. In so doing, it provides an anti-
epistemology of the kind that helps to begin answering that important educational question: How do
we come to know?

It was through this attempt to show how thought is constructed as a bildliche Darstellung, a
modeling of the possible connections inherent in the sense a proposition projects, that links the
Wittgenstein of the Tractatus to Wittgenstein’s later philosophy. What Wittgenstein apparently did in
his move from the Tractatus to the Philosophical Investigations was to eliminate abstract logical
forms [the metaphor of logical scaffolding] as the basis for meaning.19 Instead, the later Wittgenstein
attempted to show how thought is constructed through the concrete features and practices of
everyday living. The process of synoptic presentation, ubersichliche Darstellung, “produces just that
understanding which consists in ‘seeing connections.’”20 Presented synoptically, thought, consisting
of our material practices and habits of immediate living, is rooted in the various “forms of life” that
make up the world.21
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What Wittgenstein's later philosophy showed was that how people come to know emerges from the
immediate activities in which they are engaged. These practices -- the way people build shelters,
construct roads, plow the land, or, in particular, use language (which he calls language-games) -- are
the ways people go about shaping the world and are shaped by it. A language-game consists “of the
language and the actions into which it is woven."22 Therefore, he insists, to imagine a language
means to imagine a form of life.23

As Wittgenstein shows in his later philosophy, learning is connected to the immediate moment and
to immediate practices -- ways of doing and the tools we use to do it. “Try not to think of
understanding as a ‘mental process’ at all."24 Instead, understanding and, therefore, learning, is tied
to the immediate circumstances in which the process occurs. Rather than being a “mental state,”
understanding is a material apperceptive process intimately linked to a form of life. As Wittgenstein
argued, “By being educated in a technique, we are also educated to have a way of looking which is
just as firmly rooted as that technique."25

This sense of understanding as an immediate, material condition can best be seen in Wittgenstein's
explanation of family resemblances in category formation. He argued that we group our experiences
into categories of “family resemblances.” “And the result of examining this is: we see a complicated
network of similarities overlapping and criss-crossing: sometimes overall similarities, sometimes
similarities of detail."26 This is how we come to know the world. What exists are the immediate
connections that bind our thoughts to the world in the same way that a spinning thread “twists fibers
on fibers.” In thought as in fiber, “the strength of the thread does not reside in the fact that some one
fiber runs through its whole length, but in the overlapping of many fibers."27

Through the thread of our language-games, we come to learn by the way we connect the actual
features of our forms of life (the various fibers of our existence) on which our fundamental concepts,
categories and forms of thought depend. In other words, a form of life and the language-game that is
embedded in it is the process by which we come to think about the world. If how we think is
fundamentally linked to our various forms of life, the activities and practices we are engaged, then
the process of learning is fundamentally tied to these practices. We believe that this is the sense of
learning that the practices referred to as situated cognition seem to point to and that symbolic
processing chooses to ignore. Consequently, if, as Wittgenstein argued, epistemology is the
philosophy of psychology, then what Wittgenstein provides, both in his Tractatus and later, is a
philosophy for cognition upon which a theory of learning for education can be built.

Still, Wittgenstein's work, like that of the pragmatists and the more recent workers in situated
cognition is a descriptive account of knowledge. It remains doubtful whether psychology,
understood as an account of learning, can advance from a starting point established by situated
knowledge.

CONNECTIONISM AND AN EDUCATIONAL PSYCHOLOGY OF LEARNING

Educational psychology, understood as an account of change which does not ignore individual
change and difference, remains necessary; however, neither the situated approach to knowledge that
we wish to accept nor traditional logicist positions will be able to form a basis for a reconceptualized
educational psychology. Such a reconceptualization would narrow its focus to methods of learning
and the material processes inherent in these activities. This would be a leaner, but hopefully more
helpful, psychology.

The search, then, is for a learning theory which does not conflict with the account of situated
perspectives concerning knowledge. We believe that the most viable theory of learning currently
available is the one proposed by connectionism. The possible relationship between social
understandings of knowledge and connectionist approaches to learning has been discussed
elsewhere, but is worth reviewing in this context.28
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Connectionism is well suited to serve as a substitute for the positivism which has been seen here as
incompatible with situated insights into human learning. Connectionism is a theory of the process of
change that we call learning, and is directly inspired by the architecture of the human brain. It
succeeds where humans succeed, and fails where humans fail. As a theoretical position in cognitive
science it has quickly become dominant in the understanding of pattern perception and category
formation. It arose in response to the failings of the symbol-processing school, particularly in
response to the failure of the physical symbol hypothesis to model learning. Connectionist models
make difficult just those things people find difficult -- that is, it takes an inordinate amount of
resources to do serial, deductive logical manipulation using this networked, relational architecture;
there is a continuing sense among some in the field that the unbounded, poorly defined,
contextually-driven responses to learned patterns -- categories that fulfill the functions of memory in
a connectionist account -- are not the sort of stuff from which rationalityis made. From our
distinctively educational point of view, these last “deficits” are simply more evidence that
connectionism is the right sort of theoretical frame: it models the difficulties of human thought as
well as its successes.

The main point of contact between connectionist perspectives and situated perspectives on
knowledge (such as Wittgenstein's and Dewey’s) lies in the nature of the categories that both
propose. Connectionism’s material process of category formation leads to categories which are very
similar in character to those categories which both Wittgenstein and Dewey describe when they
discuss the category "chair." But such situated approaches fill in the deficits of standard
connectionist implementations which do not adequately recognize the nature of knowledge as
grounded in social activity. Thus, linking connectionism to Wittgenstein’s anti-epistemological
philosophy and Dewey's pragmatism seems a beneficial direction to take in understanding human
learning.

IN CONCLUSION

We have argued here that Bredo’s movement toward situated perspectives is well-founded and likely
to serve the educational enterprise. Situated perspectives -- in which we would include both
Deweyan pragmatism and Wittgensteinian phenomenology -- provide us with an opening toward an
understanding of knowledge which avoids the rationalism that can no longer be considered a viable
basis for understanding human knowledge and its acquisition.

However, we disagree that such situated perspectives can be an adequate basis for an educational
psychology. Educational psychology is properly concerned with a theory of learning, not simply
with descriptive theories of knowledge acquisition which the tradition has conflated with a theory of
the material process of change which constitutes learning. Situated perspectives, while valuable in
their own right, participate in this tradition in a way that threatens to block educational inquiry.

We also want to turn away from the rationalist temptation to use the “objective” methods associated
with symbolic processing as a modeling tool in the study of human thought on the grounds that its
assumptions leave it incapable of modeling the path that students take as they learn. Such models
presume categories and learning mechanisms that are radically unlike those we find in humans.
Instead, we advocate the use of another model of human thought -- the connectionist model -- which
more adequately responds to the concerns of educators searching for insights into how human
learning occurs.
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