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Motor learning is currently conceived as a discontinuous process, but the question of 

the nature of discontinuity is not resolved. 

 Zanone and Kelso (1992) based on dynamical systems theory and supported by their 
experiments on bi-manual coordination, considered learning as a phase transition, between 
two stable states, characterizing initial and expert behavior. This conception was reinforced 
by several experiments that showed qualitative differences between beginner and expert 
behaviors, as Temprado, Della-Grasta, Farrell and Laurent (1997) on volley-ball service, and 
Delignières et al. (1998) who compared coordination modes exhibited by novices and experts 
in a complex gymnastics skill. In these studies, it seemed impossible to consider a solution of 
continuity between the two coordinations, supporting the idea of a qualitative change between 
two successive modes of coordination. 

However, these experiments did not allow to really analyze the transition from one 
coordination mode to the other during the course of learning. Nourrit et al. (2003) tried to 
develop a new method for assessing dynamical properties of learners’ behavior, in an 
experiment on a modified mono-ski simulator. They analyzed the evolution of damping 
behavior during the course of learning, on the basis of a dynamical modeling of platform’s 
motion. Results showed that from the very first trials, all participants exploited a Rayleigh 
damping behavior. Later in the experiment, transition occurred for all participants to a van der 
Pol behavior. This transition was not abrupt, but was characterized by a quite long bi-stable 
transition period. 

This kind of transition could represent a special case of saddle-node bifurcation, with a 
non-linear evolution of control parameter, but could also be conceived as a parametric 
evolution of a hybrid model, combining Rayleigh and van der Pol terms.  

To differentiate these two hypotheses we have designed a protocol where no solution 
of continuity could be advocated between beginner and expert behaviors, and with a sufficient 
practice time for allowing stabilization of the new coordination. We have tested the evolution 
of coordination modes on an experimental swing. Our results showed that at the end of the 
experiment, participant exploited a forcing strategy characterized by two symmetrical forcing 
actions per cycle (located at the reversal points of the swing). The adoption of this behavior 
was prepared by a stage during which this expert behavior was exploited in alternation with a 
more basic behavior, characterized by a single forcing action per cycle. 

 


