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As an athlete masters new skillful motions the unfolding trajectories of his movements vary from 

moment to moment. The variability inherently present in the trajectories of his body segments 

automatically reveals movement classes that distinguish deliberate portions of purposeful motions from 

spontaneous transitional portions that are incidental to the goals and occur largely beneath awareness. 

During the athlete’s practice, the interplay between these movement classes can be monitored and 

various perturbations introduced to distinguish intent from volition. Intent in this context refers to a 

disembodied conceptualization of a desirable trajectory, whereas volition refers to the physical 

realization of that trajectory to fulfill the task’s overall purpose. Intended motions do not necessarily 

match willed executed physical motions all the time. The mismatch may occur even in situations when 

the physical trajectory reaches the goal at will. For example we may intend to move the hand along a 

straight-line path to a visual target but our physical realization of the intended hand trajectories may 

have excess curvature due to internally generated after effects from movement practice (i.e. after 

effects that are not caused by the imposition of external forces.) In such cases there is control at will of 

the physical motion and the goal may be attained, but a mismatch between the intended and the 

physically realized motion trajectory may persist.  A simple way to probe the system and assess the 

alignment or misalignment between intention and volition can be through manipulations in the 

movement dynamics. When changes in speed do not alter the geometrical aspects of the deliberate 

motions the intended action is aligned to its physical execution. In the case of misalignment, various 

geometric ratios break down and the physical trajectories accomplishing the desired end goal do not 

match the athlete’s intended ones.  

In marked contrast to the intended trajectories that unfold under tight volitional control, are the 

spontaneous transitional segments of natural motions occurring largely beneath awareness. These 

incidental motion segments are much easier to identify as they do change the shape of their trajectories 

with changes in speed. Various characterizations of the stochastic signatures of motor output variability 

of the deliberate and spontaneous motions reveal fundamental differences between these movement 

classes that can help us further differentiate intent and volition. Besides clearly distinguishing between 

deliberate and transitional movement segments, the stochastic signatures of various trajectory 

parameters can also blindly predict the context and situation where the movements most likely took 

place. We present examples of these general phenomena in simple routines of martial arts and the 

tennis serve. We also present various new methods to study sports and ballet training under a new 

statistical framework that has helped us better characterize various underexplored kinesthetic re-

afferent aspects of volitional movements. These empirical findings pose new questions and invite new 

theoretical conceptualizations to use the distinction between intent and volition in clinical settings. 


