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1 The role of re-representation in creative problem
solving

The ability to re-represent problems has been long acknowledged as a component
of creative problem solving, in the case of insight problems [1, 4]. In this case, the
ability for re-representation generally means an ability to internally or externally
represent the problem in a way which will afford the solution with more ease.
Saying that a problem has been re-represented might mean, amongst others:
(i) that elements of the problem which were not salient have become so, (ii) that
the required solution or goal has itself been represented in different ways, or
(iii) that different structure is being used to organize the problem [5] - a structure
which has already proven to have some solution in the past.

According to this, a definition of problem solving accounting for creativity
– thus a definition of creative problem solving [6] – would have to amend the
classical definition of problem solving in the following ways:

- Before exploring the problem space from some initial state, a problem repre-
sentation is constructed;

- This problem representation is in some measure arbitrary and not the only
representation which is possible (not unique) - reflecting perhaps the closest
associative knowledge that the problem solver brings to bear;

- This representation yields an initial state and a problem space, with attached
operators and paths (the operators known or strongly associated by the problem-
solver to those representations); problem solving may proceed henceforth in
the classical way;

- If the problem solving process is not successful, it can restart with more or less
ease (depending on creative ability) from the step of representing the problem;
this will yield different associated problem spaces;

- The representation of the problem can be changed in a variety of ways, includ-
ing but not limited to (i) bringing new features and objects into the problem;
(ii) using different known representations to parse the problem and (iii) chang-
ing the currently held representations.

In this talk we will aim for a better definition of re-representation processes,
as encountered in natural cognitive systems, so that such an understanding
can be applied to implementations of artificial cognitive systems capable of re-
representation. The talk will focus in turn on (a) exemplifying re-representation
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which may be spatial in nature in the context of insight problems, (b) showcasing
possible multiple levels of re-representation in the context of different tasks, and
allthroughout these examples (c) clarifying some of the parameters which could
support the implementation of such processes in artificial cognitive systems.

2 Re-representation with spatial underpinnings in insight
problems

Different representations of various insight problems can be shown to emphasize
or de-emphasize various problem elements, making problems easier or harder to
solve. In this part of the talk we will describe a few such representations, their
consequences, and the links of re-representation to restructuring.

An example of a problem which can be shown in such re-representational
cases is the chain problem [2]. The chain problem, shown in Fig. 1 is defined as
follows: A girl has four pieces of a chain (see Figure 1). Each piece is made up
of three links. She wants to join the pieces into a single closed loop of chain (like
a necklace). To open a link costs 2 cents and to close a link costs 3 cents. She
only has 15 cents. How does she do it?

Fig. 1. The chain problem

A possible re-representation of this problem, illustrated in Figure 2, is the
following: You are given four sets of zeroes. You must make one complete line
of zeroes, with no gap, and also cover the initial x. You are allowed to move the
zeroes on the board. You can move: (i) either one zero at the time, wherever you
like, or (ii) an entire set of three zeroes. Each such move costs you 5 points, you
only have 15 points you can use.

Fig. 2. The chain problem re-represented

The second representation of what is actually the same problem is generally
perceived as a much easier problem. Such types of re-representation, and the
links between re-representation and restructuring are discussed.
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3 Different levels of re-representation

Re-representation might be an element encountered not only at the level of in-
sight problems, but in all sorts of different types of tasks too. Three other types
of tasks are proposed as accounting for such levels, besides insight problems:
ambiguous figures reversal, interpreting meaning of ambiguous pattern stimuli
in a Wallach Kogan test [7] and seeing objects as possible other objects in the
Alternative Uses test [3]. The fourth type of task is constituted by insight prob-
lems of various kinds: e.g. abstract problems which allow restructuring, like the
ones above, and practical object use problems.

Alltogether, these constitute various levels of feature, object and problem
representation, as follows:

a) representation and re-representation of features as various feature subsets of
various objects in figure reversal and ambiguous pattern stimuli;

b) representation and re-representation of objects as different objects in the
process of coming up with creative object uses;

c) representation and re-representation of objects and problems as different ob-
jects and problem structures in the context of insight problems.
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