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All movements of the body (including exercise) have three primary components:  
physiological, biomechanical and neurological.  It is critical to understand and consider 
these three components with each and every exercise.  Programs that emphasize one 
component only may have adverse effects on the outcome of a client’s progress.  In fact, 
this narrow approach can be potentially dangerous to a client or athlete. 
 
I  Introduction 
 
 A.  Components of all movement=Movement Triad  

 
1.  Neurological 
2.  Musculoskeletal   
3.  Physiological 

 
 
 
 
 
    
 
 
 
 
 
 

B. Examples of variables associated with the physiological component 
 

1. Energy systems used 
2. Recovery time and/or type of recovery 
3. Cardiovascular responses 
4. Dosage 
      a.  sets 
    b.  reps 
 c.  load 
 d. frequency 
 e.  intensity 
 f.  duration 
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C. Examples of variables associated with the biomechanical component 
 

1. Direction(s) of force application 
2. Length of the lever(s) 
3. Postural relationship to the gravity vector 
4. Range of motion 
5. Joint degrees of freedom 
6. Muscle fiber orientation 

 
D. Examples of variables associated with the neurological component 

 
  1.  Instruction 
   a.  verbal 
   b.  visual 
   c.  tactile 
   
  2.  Proprioceptively challenging 
   a.  unstable apparatus 
   b.  increasing/decreasing base of support 
 

   3.  Muscle activation patterns 
   a.  rate of activation 
   b.  amount of activation 
 

II  Motor Control  
 

      A. “Input” from our information gatherers 
       

      1.  Vestibular 
      2.  Visual 
       3.  Somatosensory 
   a. muscle spindle 
   b. golgi tendon organ 
   c. joint proprioceptors/mechanoreceptors 
   d. cutaneous receptors 

 
B.  What the CNS does with the information 

        
         1.  Determines a reference value of body position 
       2.  Formulates a motor plan 

 3.  Provides updates on changes in joint position and muscle lengths as  
      well as the rate at which these changes occur  
 4.  Provides updates on effects of external stimuli (gravity, ground   

       reaction forces, external forces, change in base of support, etc.) 
      
  



C.  “Output” is the motor response or “what we see” 
 
       1.  Based on existing central motor programs 
       2.  Executed within the individual’s biomechanical and physiological abilities 
       3.  Feedforward 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
III Motor Learning and Exercise 
  

A.  3 Phases of learning 
 

        1.  Cognitive 
        2.  Associative 
        3.  Autonomic 
 

B.  Synergies and Strategies 
 

1.  Synergies-interaction of muscle groups to produce, reduce or stabilize 
 force. Can be thought of as the interaction of muscle groups at a specific 
 moment in time  

 
2.  Strategies-new movement patterns based on short-term and eventually 

 long-term learning of repeated synergies 
 
IV Motor Learning Approaches 
 

A. Segmentation-skill is broken up into pieces and practiced independently and    
      then progressively linked together to form a complete skill 
 

  



Gear Shift Analogy 
         
                  Accelerator    Clutch     Shift Lever    Shift Lever   Shift Lever   Clutch     Accelerator 
                          Up            Down         Forward       to Right       Forward          Up            Down 
 
Early Practice    1               2                    3                4                    5                  6               7 
 
Middle Practice  1               2                    3                4                   5                  6             7  
 
Late Practice      1                2                    3                4                   5                  6                7 
 
 

B. Simplification-the skill or its parts are simplified to increase the ease  and 
success of the movement (i.e. reduce the postural load, reduce ROM, slow it 
down).   
 

 
V  Examples of Applying the Movement Triad to an Exercise Prescription 
 

A. Shoulder girdle elevation with gleno-humeral flexion and/or abduction 
 

1. Physiological 
 

a. mobility-heat to tissue and synovial 
production 

b. strength-load is kept to a minimum to focus 
on quality of movement; muscles are not 
trained to failure 

c. fatigue-related movements should be 
performed early in the workout to minimize 
effects of local or whole body fatigue 

   
2. Biomechanical  
 
     a.  mobility-position of the shoulder           
          girdle, elbow and radio-ulnar joint           
          to best lengthen the anterior shoulder/chest 
          without reproducing the existing problem 
     b.  strength-scapular depression and adduction is coupled with   
          thoracic extension.   
     c.  posture relative to gravity vector-initially lying supine or       
         using external support reduces the gravitational effects on the     
         upper trapezius 
 
3. Neurological 

 



a. mobility-muscles of the neck have 4x the number of spindles           
as other skeletal muscle 

b. strength-reciprocal inhibition of the inferior trapezius and 
rhomboids due to over activity of the upper trapezius and pec 
minor 

       c.  utilize novel movements to help disassociate the familiar  
            movement from the desired one 
 
 
 B.  Overweight and hypertensive with osteoarthritis in the knees 
 

4. Physiological 
 

a. energy-reduce caloric consumption  
b. percentage of maximal heart rate-keep at 60% or 

below to avoid unsafe increases in BP 
a. strength-utilize multi-joint resistance training to 

increase lean body mass and positively effect 
BMR 

   
2.  Biomechanical  
 
     a.  ground reaction forces-reduce impact on knees 
     b.  mobility-increase flexibility of hip flexors  
          related to work postures and weak abdominals             
     c.  hip position-avoid repetitive loading of the hips 
          abduction and external rotation.  
 
3.  Neurological 

 
a. strength-glute maximus weakness due to lack of 

proprioceptive lengthening and inhibition from 
tight hip flexors 

b. strength-weak quadriceps due to the arthro-kinetic reflex 
c. proprioceptively enhance the environment to challenge 

reflexes not utilized with sedentary lifestyle 
 
 
 
V  Exercise Analysis 
 

A. Lunge with two-hand reach to the floor  
 

1.  physiological 
2.  biomechanical 
3.  neurological  



 
B. Woodchop with     
      cable machine 

 
 
 
 
 
 
 
 
 
        C.  Dumbbell chest press on a stability ball 
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