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Central Factors 

1. Limbic system and cerebral cortex 
• Emotional and behavioural input from the limbic system and the prefrontal lobes of 

the central cortex affects muscle tone via the reticular formation 

2. Motor systems 
• Descending pathways from the reticular formation, vestibular, extrapyramidal and 

pyramidal systems influence muscle tone and movement 

3. Sensory pathways 
• Proprioception: information from receptors in the muscles as well as specialized 

input from the visual and vestibular systems provide essential cues as to the position 
of the body and limbs in space 

• Tactile: various types of receptors in the skin for general and discriminative touch 
supply information about weight distribution over the supporting body part and 
physical contact between body parts and with other dancers 

4. Spinal cord reflex pathways 
• Myotatic reflex 
• Autogenic inhibition reflex 
• Reciprocal inhibition reflex 
• Gamma efferent pathway 

Peripheral Factors 

5. Sensory Receptors 
• Neuromuscular spindles in the muscles: these receptors detect tonic (static) and 

phasic (changing) stretching of the muscles.  The sensitivity of the NMS is controlled 
by the gamma efferent system. 

• Golgi tendon organs: GTO’s are specialized receptors in tends that detect tension.  
They are part of protective circuit to prevent injury to the musculotendinous unit 
due to excessive amounts of tension 

6. Biomechanical  
• Mechanical limits to range of motion: osseous, muscular, articular (joints), scar 

tissue 
• Connective tissue mechanics: elastic (non-permanent stretch), plastic (permanent 

stretch) 

Tasks 

1.  Define the bolded terms 
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Types of Stretches 

There are 4 kinds of stretches that are quite effective in increasing your range of motion: 

• Static 

• Dynamic (sometimes called ballistic) 

• Passive 

• PNF (Proprioceptive Neuromuscular Facilitation) 

Static stretches involve taking a position and holding the stretch. These are safe and 
effective but do not generally mimic the way the muscles will be used in dance.  

Dynamic (ballistic) stretches are done through repeated rhythmic repetitions of a stretched 
position, usually increasing the depth of the stretch through repetition. These are much 
more related to dance movements but do not stretch the connective tissue and are more 
difficult to do correctly. If a ballistic stretch is done with too much force or jerkiness it can 
trigger the stretch reflex. When a muscle is stretched too far or too quickly, it contracts in 
self-protection. Rather than lengthening, the muscle contracts (gets shorter and tighter) to 
prevent tearing or separating from the bone. While this is a valuable defense mechanism 
for preventing long-term injury, in the short term this reflex can cause you to shorten your 
muscles rather than lengthen them if too much force or bounce is applied.  

Passive stretch, because the body receiving the benefit is passive in the process. A partner, 
such as another dancer, the teacher, or a physical therapist, applies gentle pressure to the 
muscle or joint to increase flexibility. This is quite effective but requires close supervision or 
some expertise to execute.  

PNF is a more advanced form of flexibility training that involves both the stretching and 
contraction of the muscle group being targeted.  PNF stretching was originally developed 
as a form of rehabilitation, and is very effective. 

Each has its own advantages and disadvantages. The following chart gives the definition, 
advantages, and disadvantages of each type.   
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Technique Description Advantages Disadvantages Example

Static

Stretching to 
the farthest 
point and then 
holding the 
stretch.

Simplest to execute 
well. Resets the 
sensitivity of the 
stretch reflex. Requires 
little energy.

Not connected to 
how the muscle is 
used when you 
dance, for the 
most part.

Go into splits and 
hold it.

Ballistic 
(dynamic)

Stretching 
involving 
bobbing or 
rebounding 
rhythmically.

Mimics how the muscle 
will be used in dance.

May initiate the 
stretch reflex if too 
much energy is 
applied and the 
stretch becomes a 
bounce. Speed 
makes it difficult to 
stretch connective 
tissues.

Do grand 
battements or 
other big kicks 
several times in a 
row, letting the 
leg get higher 
each time.

Passive

Relaxed and 
stretched by 
an outside 
force, such as 
another person 
or a machine.

Effective if the agonist 
muscle is too weak to 
respond due to injury 
or if you want to 
stretch beyond current 
active range of motion.

Injury can occur if 
force is not 
applied properly.

Lie on the back 
with one leg 
extended 
perpendicular to 
the body. A 
partner gently 
presses the leg 
closer to your 
chest to stretch 
the hamstring and 
hip socket.

PNF

Contract the 
‘stretching’ 
muscle group 
against 
pressure or 
tension, then 
release

Actively stretches and 
strengthens the muscle 
group quickly

Can be performed 
incorrectly and 
lead to injury

Lie on the back 
with one leg 
extended 
perpendicular to 
the body. A 
partner gently 
presses the leg 
closer to your 
chest to stretch 
the hamstring and 
hip socket, while 
you actively press 
against them.  
Then release and 
let them passively 
stretch your leg 
further.
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Guidelines for Flexibility Programs 

1. Keep your program simple, painless and soothing.  Develop a fixed routine - including a set 
sequence of stretches - and stick with it. 

2. Warm up for 5 - 10 minutes before starting your flexibility training.  Elevation in body 
temperature will make stretching more effective, comfortable, and reduce the possibility of 
injury. 

3. Use static (30-60 seconds) stretches for most muscle groups, and PNF for hamstrings, 
adductors, and triceps.  Alternate stretching agonist-antagonist muscle groups.  Your 
program should integrate gentle progressive exercises with slow, deep breathing and a 
relaxed mental state. 

4. Perform these exercises in a quiet, warm, and comfortable environment.  Limit the 
possibility of interruptions.  The morning is usually the optimal time for flexibility and 
proprioceptive training.  Therapeutic exercises are best performed in the morning because 
generally a person concentrates better at that time and has a decreased sensitivity to 
physical discomfort or mild pain. 

5. Concentrate on correct form and alignment of the body.  The benefits of any exercise are 
greatly diminished when it is performed improperly, and the risks of injury are significantly 
increased. 

6. Keep your eyes closed, breathe slowly and quietly, and concentrate on relaxation and 
isolation of the mind and body.  Learn to ‘turn off’ extraneous gamma efferent activity from 
the spinal cord by removing the elements of anxiety and forceful determination from the 
exercises.  Let the exercises work for you; relax and enjoy the sensation of stretching your 
muscles. 

7. Use common sense when doing your exercises.  If it hurts, don’t do it.   
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Partner Stretches Examples 

1. Diamond Stretch (Adductors) 

Lay on your back, soles of the feet together, knees apart. 

While you are in the diamond position, a partner blocks your feet with their knees, and gently 
and carefully presses down on your knees until your adductor muscles are mildly stretched. 

After 20 seconds of static stretch (1), very slowly start to push your knees against the resistance 
of your partner’s hands.  Gradually increase the intensity of the contraction for 6 seconds, 
sustain a maximal contraction for 2 seconds (2) , and then relax (3).  Your partner then presses 
gently to increase the stretch. 

The passive stretch (1), isometric stretch (2) and final stretch (3) constitutes 1 set. 

2. Contract/Relax Hamstring Stretches 

Lay on your back, legs extended on the floor. 

Your partner supports one leg with their hands or shoulder, and gently applies pressure to the 
leg (towards your head) to stretch the hamstrings.  (1), (2), (3). 

During (2), the agonist (hamstring and gluteals) and antagonist (quadriceps) muscle groups of 
both extremities should be activated. 


