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Strength – basic physical characteristic that determines performance efficiency in sport
3 types
elastic strength
maximum strength 
strength endurance
Maximum Strength
the greatest force the neuromuscular system is capable of exerting in a single maximum voluntary contraction.
Maximum strength is the product of three factors: biological, neuromuscular and mechanical.
Biological refers to the cross sectional area of the muscle and the amount of contractile elements within the fibre and its fibre types (Type I – slow (endurance), Type IIA (Fast twitch for prolonged high forced production), Type IIX (fast twitch for short duration)
Neuromuscular refers to firing rate and motor unti recruitment,
Mechanical refers to the mechanisms of muscle action, the velocity of contraction and the muscle length.
Elastic Strength
The ability of the neuromuscular system to overcome the resistance with a high speed of contraction 
Elastic strength determines performance in all of the so-called ‘explosive’ sports, i.e. jumping, throwing, sprinting, striking etc.
Strength Endurance
The capacity of all or part of the organism to maintain strength expression through fatigue

Absolute and relative strength
Absolute strength
The maximum force that an athlete can express, irrespective of body weight
Relative strength
Maximum force that an athlete can express in relation to body weight
Strength Parameters
Absolute strength – electric-stimulation-maximum value
Maximum strength – maximum voluntary contracton against an eccentric loading 
Strength defecit – difference between maximum strength ( as measured above), and isometric strength (in%)
Strength maximum – maximum rate of strength increase per unit of time (isometric/dynamic)
Starting strength – strength score achieved 30 milli-seconds after start of contraction
Static (or isometric) muscular activity
During static muscular activity the force expressed by the athlete equals the force expressed by the resistance.
Training should embrace work to develop specific isometric efficiency, focusing on the role of certain muscles as postural and/or synergic, or hold a particular position of spine extension, flexion etc while performing upper and lower limb complex ations.
Weakness in these muscles that maintain posture can result in injury
Dynamic muscular activity
Can be divided into concentric and eccentric
Concentric muscular activity
In concentric work the athete is expressing more force than the resistance and consequently the muscles shortens to pull the levers it connects towars each other
Eccentric muscular activity
Elastic concept: 
like concentric activity results from a disparity between force expressed ny the athlete and force represented by resistance,
Resistance may be less than the maximum strength occurs when a weight is lowered to the floor
Plastic Concept
The resistance imposed is greater than the athlete’s maximum isometric strength
Strength relative to movement
The amount of resistance imposed on the muscle is more when the level of inertia is higher or the load arm is longer (further away from the body) 
Auxotonic muscular activity
Is the particular neuromuscular pattern associated with a give sport technique
It is a specifc pattern dictating which levers are used, and how, when and where they are used
Development of Strength
Development of this ability must obey the 3 laws of training – specificity, overload and reversibility,
Strength demands of sports
Long duration force application
These sports cover a wide range of duration and of applied force level. The force is at its highest, submaximal level or either.
A)concentric with alternating relaxation and tension (e.g. rowing)
B) concentric but predominantly isometric with brief periods of lower tension (downhill skiing)
C) near maximum isometric contraction for relatively short duration (gymnastic apparatus work)
Short duration, high force application
These sports cover a wide range of maximum strength and speed (a) maximum strength – maximal weight must be accelerated over a given distance, (b) maximum speed – there is very little load/resistanc to be moved at maximum speed e.g. criket ball. Three different objectives under this:
I) accelerating the implement to a maximum (vball spike)
II) a given distance must be covered as fast as possinble to counter an opponents move e.g. boxing
III) optimal speed imparted to moderate resistance. Involves sequencing of limbs to produce maximum throwing movements
Strength development training
General exercises
Do not relate closely to specific technical models in sport but provide the foundation for which more specific training for strength and teachnique are built. First 4-12 weeks of annual cycle. Used primarily for:
Ensure athlete is no disproportionate
Offer high level of active recovery
General strength
Maximum strength development to necessary muscle in sport
Balance and posture
Base for more specific exercises
Related exercised
Relate to specific joint actions or muscle dynamics involved in the technique of the athletes sport
Take components of the sports technique and develop them according to the type of strength required
Specific exercises
Essentially whole technique exercises but can have added resitance ex. Throwing with heavier hammers, ankle weights, wrist weights etc.
Development of strength for static muscular activity
Muscles should be trained in their postural or synergist roles
Development of strength for dynamic muscular activity
Most frequently used training method
Variations of load intensity, extent or density will dictate relative contributions for maximum elastic or endurance strength
Should reproduce a specific action or movement performed in sport
Development of strength by eccentric activity
Resistance can be greater than maximum strength of individual
When this happen distinct gains in maximum strength are seen
When resistance is less than maximum strength bug strength gains are seen where eccentric activity is followed by concentric activity
Development of strength by ballistic activity
Refers to the type of exercise where there is a rapid exchange between eccentric and concentric contraction (skipping, hoping etc.)
“plyometrics”
Development of maximum strength
Optimal stimulus for developming maximum strength is related to the following factors:
Intensity of the stimulus relative to the maximum strength of the athlete
Duration of stimulus
Frequency of recruitment of maximum available motor units
Loading to create a stimulus is referred to a maximum or 100% for a particular exercise, this cannot be performed if the athlete
 Has a unstable technique
athlete has not reached maturity
maximum strength development is not relevant to sports technique
eccentric work of loads in excess of maximum wil develop max concentric strength
recovery of maximal strength motor units is generally 36-48 hours
Development of elastic strength
Can be developed by improving maximum strength and/or speed of coordinated muscle contraction
Sometime not good because does not translate well to the sports technique
A program which varies the intensity and the speed of movement is recommended.
Maximum strength and light resistance exercise must be used within each microcycle
The greatest contribution to improved elastic strength is via ballistic/plyometric routines which focus on related and specific exercises.
Development of Strength Endurance
Oxygen transport efficiency is a necessary precursor of the anaerobic development required for development of strength endurance
Complex form of training appears to be the best method for development, resistance exercise that are competition specific or a special variety are key.
General exercises use circuit type training with reps of 50-75% abd loading 40-60% of max
Microcycle construction
Must meet the strength objective of a specific sport
To construct and individuals athletes strength training microcylce then, the coach must know
General all round strength balance of athlete
Max strength demands of the sport and the athletes status in the area
Related/specific strength demands of the sport and the athlete’s status in this area
Evaluation of Strength Status
Selection must take into account the specific quality to be measured
The testing procedure must be valid, reliable, and objective
Procedure should involve the dynamics of movement typical of the event
While strength training it is important that mobility and stretching activity is also included to maintain the ROM
Young athletes should have a braod basis of general strength training
Womens progression for strength training should be more gradual and over a longer period
Young and novice athletes attention should be directed at development of the muscles which stabilize the spine oon the pelvis
Max training must maintain a balance of agonist and antagonist muscles
Age and training status
5-7 – strength basic exercises with little or no weight
8-10 – gradually increase number of exercise reps, no spinal loading, low and gradual increase
11-13 – develop weights exercise units without spine loading, increase resitance with a volume limit of 12-15 reps, introduce more advanced exercises, circuit approach
[bookmark: _GoBack]14-15 – more advanced weight exercises with no spine loading, ensure good technique, mix resistance, introduce sport specific components
16+ - move into senior athlete vairants, include spine loading when athlete has good foundation
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