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Abstract

The perceptual symbol system view assumes that perceptual
representations have a role-argument structure.

A role-argument

structure is often incorporated into amodal symbol systems in order to
explain conceptual functions like abstraction and rule-use. The power
of perceptual symbol systems to support conceptual functions is likewise
rooted in its use of structure.

On Barsalou's account, this capacity to

use structure (in the form of frames) must be innate.

Barsalou's perceptual symbol systems project is exciting and important.
Among its virtues are that it lays the groundwork for a more embodied approach to
cognition and it subtly changes the way cognitive scientists approach mental
content, thereby changing what tools theories of mental content or intentionality can
use.
A core distinction in cognitive science is the one between perceptual and
conceptual representation. Barsalou points out that this distinction is problematic,
because there is no successful demonstration of how these types of representations
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are connected. He suggests that this difficulty should be taken as a sign that
perceptual representations are all there is. There are no amodal representations.
In order to make this account plausible, it is critical to demonstrate how key
aspects of conceptual representation like abstraction can be cashed out in a
perceptual symbol system (PSS). These functions of conceptual representation are
accomplished in a PSS by assuming that perceptual representations have roleargument structure in the form of frames.
It is not surprising that Barsalou suggests that frames form the core of PSS.
He has long regarded frame representations as being well suited to be the medium
underlying conceptual representation (Barsalou, 1992). Further, many cognitive
scientists adopted representational systems with some kind of role-argument
structure in order to facilitate the abstraction process (see e.g., Fodor, 1981;
Markman, 1999; Schank, 1982). And finally, structured representations have been
suggested as the basis of models of central perceptual processes like object
recognition (Biederman, 1987; Marr, 1982). Thus, there is some reason to believe
that perceptual representations are structured, and structured as Barsalou claims
they are.
Naturally, the assumption that frames are critical to perceptual symbol
systems leads to the question of where the capacity to represent information with
frames comes from. There are two possibilities. One is that the frames develop over
the life of a cognitive system from simple unstructured representations (e.g., vectors
or independent features). A second possibility is that the capacity to build frames is
an inherent capability of a PSS. These possibilities are just a version of the
standard "learned vs. innate" debate in cognitive science.
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To our knowledge, all attempts to construct complex structured
representational schemes starting with only unstructured representations have
foundered. For example, attempts to account for the development of complex
representational capacities using associative connectionist models were not
successful (Fodor & Pylyshyn, 1988; Marcus, 1998). It is possible to create complex
representational structures in a connectionist model, but such structure has to be
built in ahead of time using other techniques that give the connectionist system a
classical structuring capability (e.g., Shastri & Ajjanagadde, 1993). A very good
example of this is Smolensky's interesting work on connectionism. His tensor
product approach does have classical constituent structure already built in (see the
series of papers: Smolensky, 1990; Fodor and McLaughlin, 1990; Smolensky, 1995;
and McLaughlin, 1997).
In light of this difficulty, Barsalou assumes that the capacity to form
structured representations is an inherent component of a PSS. That is, he assumes
that stimuli that contact a cognitive agent are converted into frame representations
early on, and that the capacity to do this is innate in the system or organism. While
structured representations have been incorporated into models of perceptual
processes, they are not a necessary component of models of perception (e.g., Ullman,
1996).
The assumption that representations are structured is extraordinarily
important for the PSS account. Once these frames are constructed, many of the
techniques of concept formation and abstraction used by proponents of structured
amodal representations can be incorporated into PSS including the ability to make
similarity comparisons and to reason by analogy (Gentner, 1983; Gentner &
Markman, 1997). Thus, once Barsalou assumes that representations in a PSS are
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frames, the ability of this system to account for higher level cognitive abilities is
virtually assured.
Where the perceptual symbol system approach differs from previous
approaches to structured representations is in assuming that the components of
representational frames are tied to perception rather than being derived from a
central multimodal representation language (or perhaps from language ability
itself). However, it is here that Barsalou's approach has its greatest promissory
note. It is a bold step to posit that the structured representations that form the
basis of conceptual abilities are closely tied to perception. It is now critical to
demonstrate how a true perceptual system could give rise to representations of this
type.
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