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Impulse (im-puhls): the product obtained by multiplying the average value of a force by the time 
during which it acts. The impulse equals the change in momentum produced by the force in this 
time interval 

Momentum (moh-men-tuhm):a quantity expressing the motion of a body or system, equal to 
the product of the mass of a body and its velocity, and for a system equal to the vector sum of 
the products of mass and velocity of each particle in the system. 

Power (pou-er): work done or energy transferred per unit of time; the time rate of doing work 

 

Agility is the ability to decelerate one’s momentum, stop, overcome inertia and accelerate one’s 

body mass in another direction.  Clark (2001) sums it up by stating, “agility is the ability to decelerate, 

stabilize, accelerate and change direction quickly while maintaining proper posture and moving in the 

intended direction (3).”  Looking at this from a physics perspective, momentum, impulse and inertia are 

the three critical components of agility. The ability to decelerate and stop one’s momentum in a short 

distance/period of time requires great amounts of unilateral relative strength and power, particularly in 

the extensor mechanism musculature of the lower extremities. Impulse can be found in the period of 

time in which the switching from eccentric action (deceleration) to concentric action (acceleration) 

occurs.  “Any change of running direction is caused by an external impulse to the ground. The greater 

and quicker the direction change during desired high running speed, the greater force and shorter time 

of push off to the ground in the optimal direction is necessary (8).” The ability to then accelerate in a 

different direction also requires a great degree of unilateral relative strength and power. Oftentimes in 

the beginning phases of agility training, these components are overlooked, and substituted for “drills”, 

even if baseline strength and power levels are subpar. 

According to Kurtz (2001), “agility is measured by the difficulty of coordination of assignments, 

precision of performance, the time between moment of change and the beginning of the response, and 

the time required for achieving a necessary level of precision (9).” With proper execution, agility skills 



can create various physical benefits.  “Agility training enhances eccentric neuromuscular control, 

dynamic flexibility, dynamic postural control, functional core strength and proprioception (3), which can 

lead to overall increases in athletic performance. Agility can also “help to prevent injury by enhancing 

eccentric neuromuscular control and improving the structural integrity of the connective tissue (3)”. 

These benefits can create an environment in which the development of other skills can be cultivated.  

  “The purpose of agility training is to increase the frequency of change of movement pattern and 

direction in a restricted time and area (8).” This concept holds similarities to the characteristics of 

reactive/elastic/plyometric activity. Both forms of movement require a rapid eccentric action 

(deceleration for agility), an ammoritization phase (the actual change of direction or impulse), and a 

concentric action (acceleration for agility). “The ammoritization phase of foot contact with the ground in 

changing of running direction or turning can be considered the eccentric phase. The muscle must 

contract concentrically to execute the take off in the desired direction. If change from eccentric muscle 

action to concentric muscle action is performed quickly, the resultant concentric action is more powerful  

than if no eccentric action was performed or if there was a pause between the eccentric and concentric 

muscle contraction phases (8).” 

Agility often takes place in a horizontal plane (forward/backward, lateral, or combination of 

both), while plyometric training actions utilize both vertical and horizontal components, but the goal of 

each is the same: to decrease the time of ammoritization phase while increasing the force of the 

impulse. Thus, the methods of training are similar in concept, but different with regards to specificity of 

action and transfer of training effect. 

 

Testing  

 Prior to beginning any agility training programs, an athlete should first test for 

structural/muscular imbalances, postural deficiencies, and baseline strength levels (both unilateral and 

bilateral).  To gain insight on which methods of agility training an athlete should partake in, two 

different types of vertical jump test should be administered to ensure training is not approached blindly.  

Understanding that agility is a product of both impulse (reactive ability) and strength/power, both of 

these characteristics must be tested separately to assess which physiological characteristic needs 

improvement. The vertical jump test measures an athlete’s strength/power and myotatic stretch reflex, 

while the reactive vertical jump test (depth jump vertical jump test) measures an athlete’s 




