




concepts in a single compatible language and what is their common image? What 
does the system look like while it is part one and part another? How does something 
like a logical structure consume something? 

Why is getting the metaphor straight important? 

In Figure 1, I show the relationship among the root metaphor, the over-arching the­
ory, the model and the data. In this scheme, the meta-phor/meta-theory determine 
both the data to be collected and the mode Is generated. There are two pathways that 
can be followed in doing this. One is from Metaphor-to data-and then to the model. 
It is a data driven approach and the one th at my colleagues and I have scrupulously 
followed. We are now just now getting to the formal models (e.g. Thelen, Schöner, 
Scheier, & Smith, 1997). But even if we never approached the formal modeis, I 
defend this approach as long as the metaphor organizes existing data, generates 
testable and falsiflable hypotheses, makes contact with other levels of organization 
and generally helps us understand how the system works. When the models are 
developed, they will grow organically from a long dialogue between the metaphor 
and the data. 

Meta-theory 

/ 
Data Models 

Fig. 1. Relationship between theory, model building and data. 

I think this is why the work on bimanual coordination instituted by Kelso (1995) 
and his collaborators has been successful. These workers began with a phenomena, 
the spontaneous switching of coordination pattems, and quite thoroughly described 
that phenomena before they fit the data with an appropriate model, the Haken­
Kelso-Bunz equations. The model generated predictions about the system that were 
tested experimentally. Presumably if the experiments had not confirmed the model 
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predictions, they would have changed the model, not looked for a different phe­
nomenon. 

The other pathway, from the metaphor to the model and then to the data, may be 
more problematic. First and most important, one can end up seeking a phenomenon 
that fits the model, a kind of search in data space for a fit to the formalism. The stud­
ies which use the cusp catastrophe model such as those involving conservation, as 
weIl as Raymond Wimmer's grasping study have this flavor: here is a model that 
looks like development, now let us find some behavior that we can fit the model to. 

What is the developmental question in these cases? Is it: conservation or grasping 
is like a cusp catastrophe? What is at stake in the answer? If the model fits the data, 
does this mean that the developing organism is a dynamic system or like a dynamic 
system or like a dynamic system sometime, say with this particular task? If the 
model does not fit, do we then look for another phenomenon? 

The real problem with this strategy, 1 believe, is when the model is inspired by one 
metaphor and the data have been collected by another. What do we make of data that 
have been collected to fit the assumptions of stage theory being massaged to fit the 
mathematics of dynamic systems? What kind of hybrid do we get? It is not to my 
taste to begin thinking about development with a shopping list of techniques, no mat­
ter how elegant. 

So in this vein, my main question to Raymond Wimmers is 'What is at stake in 
showing that reaching with or without grasping can be modeled by a cu sp catastro­
phe, or hy any other model? What if the linear model had fit better - what would 
that mean for development? I have several other problems with the work, which I 
will only mention: First, the method that Wimmers used to determine whether infants 
reached without grasp or with grasp imposed an arbitrary criteria on wh at is a con­
tinuous behavior. Thus, there may have been intermediate forms (regions of inac­
cessibility in the cusp model) but we would never know it, because by definition the 
system must live in one mode or another. Second, even with this dichotomy imposed 
on the data, I am not convinced by any model fit that these are discontinuous tran­
sitions. In the second study, most of the babies are doing both forms of reaching 
and grasping in the same session. Wh at are the implications of this finding? Perhaps 
that is what they actually do, and it is better to accept that they may not fit a model 
chosen for theoretical convenience. 

I think, therefore, that Beatrix Vereijken's approach is inherently less problematic. 
She begins, as I believe we all should, with a developmental question, in this case, 
the role of cruising in the development of locomotion. She then maps the dynamics 
of the behaviors in question with careful continuous data variables. Hopefully, she 
will be able to model her results with some appropriate mathematics. But if that 
model does not materialize or the data are too noisy or non stationary or whatever, 
she will begin to answer the question of how the system might work. We would love 
the added precision of the model, but if that cannot be found, we may at least have 
good data. 

I think model building is an important part of the triangle depicted in Figure 1. I 
know that the work that the Indiana group is doing with Gregor Schöner and Christ­
ian Schier on the A not B error has been enormously helpful in elevating the precision 
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of our thinking and in generating interesting experiments. But that is not an end in 
itself. Biology, for instance, has been enormously successful in understanding how 
organisms work largely without formal modeis, but with a consistent metaphor. We 
would be well-advised to seek similar levels of understanding by all the tools in our 
tooibox. 
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