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Age and gender related training
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Strength training with children

1. Fast increase in all strength components is 
possible

2. Increasing the strength performance capabilities 
increases the performance in a lot of sports and 
disciplines

3. Improvement in skills enhance the motivation

4. A given level of strength often is a prerequisite 
to fullfill the demands of a skill (for example: 
hurdles)
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Strength training with children

5. A given level of strength can avoid frustration 

by diminuishing the number of unsuccessful 

attempts

6. As a consequence the training process is more 

effective

7. Strength training can reduce the risk of injury

8. Strength training can reduce the risk of 

orthopedical weakness
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Structure
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Structure and components of 

strength (2012)

MOTOR ABILITY

COMPONENTS

STRENGTH

POWER STRENGTH

ENDURANCE

MAXIMAL STRENGTH

RATE OF FORCE

DEVELOPMENT

FATIGUABILITY
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Physiology of strength
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Structure and components of 

strength (2012)

Morphological

and physiological

factors

Nervous System

- recruitment

- frequency

- synchronisation

- reduction of 

inhibitation

- reflexivity

Muscle System

- cross sectional area

- fiber composition

- fiber hypertrophy

- metabolic capacity

- elasticity of muscle

and tendon
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Classification of training 

methods
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Maximal 

contractions
Adaptations

Load intensity 90 – 100% Muscle mass +

Repetitions 1 – 3 Utilisation of muscle potential +++

Sets 3 Force maximum ++

Rest intervall 5 min Rate of force development +++

contraction speed explosiv Preactivation ++

Number of workouts per week 2 – 3 Reflex activity

duration of the period 6 – 8
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Submaximal 

contractions
Adaptations

Load intensity 70 – 75% Muscle mass +++

Repetitions 8 – 12 Utilisation of muscle potential +

Sets 5 Force maximum +++

Rest intervall 2 - 3 min Rate of force development +

contraction speed slow to rapid Preactivation +

Number of workouts per week 2 – 3 Reflex activity

duration of the period 10-12
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Hypertrophy Training for 

Females
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Cyklus 1 Cyklus 2

Group 1

Left Leg Specific Training Male Training

Right Leg Male Training Specific Training

Group 2

Left Leg Male Training Specific Training

Right Leg Specific Training Male Training
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Strength 

endurance 

methods

Adaptations

Load intensity 60% Muscle mass ++

Repetitions 20
Enzymatic 

adaptations ++

Sets 4
Mitochondrial 

adaptations
-

Rest intervall 0,5 – 1 min
Resistance against 

neuronal fatigue ++

contraction speed langsam

Number of workouts per 

week
2 – 3

duration of the period 4
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Force

Knee angle
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Structure and Components of Strength (2012)

Strength

Power
isometric / concentric

Power
fast ( 200 ms)

Stretch-Shortening-Cycle (SSC)

Strength endurance
isometric / concentric

Physiological factors

- neuronal

- morphological

- anthropometric

Power
slow (> 200 ms)

Stretch-Shortening-Cycle (SSC)

Strength endurance
fast ( 200 ms)

Stretch-Shortening-Cycle (SSC)

Strength endurance
slow (> 200 ms)

Stretch-Shortening-Cycle (SSC)
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Training methods for power in 

stretch shortening-cycles (SSC)

Frequency of jumps every 6 s

Number of jumps per set 10-12

Number of sets 3-5

Rest interval 10 min

Training units per week 2-3
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Strength circle for the upper part of the body

• Bench press

• Bench rowing

• Shoulder press

• Lat pulldown

• Butterfly

• Butterfly reverse

neuromuscular

hypertrophy
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• Leg press

• Hamstrings

• Abductors

• Adductors

neuromuscular

hypertrophy

Strength circle for the legs
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Core stabilisation

• Crunches (straight)

• Back extension (right arm / left leg)

• Crunches (left shoulder / right knee)

• Trunk extension (left arm / right leg)

• Crunches (right shoulder / left knee)

• Lateral flexion right

• Lateral flexion left

• UP/Down - Flexion and Extension -
alternating Arms and Legs

• Flexibility for the trunk muscle

• Specific skills – upright standing

Endurance 

with 

enhanced 

load

Specific 

strength 

training
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Warm Up (general / specific)

Technique / Tactic (sportspecific)

Hypertrophy Gerneral 

enduranceSingle joint movement Multi joint movements

Legs Trunk Arms Legs Trunk Arms

Cool Down / Regeneration
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Warm Up (general / specific)

Neuronal 

adaptations

- RFD

- Maximal strength

Stretch-Shortening-Cycle
Specific 

strength

slow fast General speed

Technique / Tactic (sportspecific)

Cool Down / Regeneration
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Strength circle for the upper part of the body

• Bench press

• Bench rowing

• Shoulder press

• Lat pulldown

• Butterfly

• Butterfly reverse

neuromuscular

hypertrophy
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• Leg press

• Hamstrings

• Abductors

• Adductors

neuromuscular

hypertrophy

Strength circle for the legs



Johann Wolfgang Goethe-Universität                                                  Frankfurt am Main

Institut für Sportwissenschaften - Arbeitsbereich Sport und Bewegung

Time Course of Detraining
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one-repetition-maximum

pretest 3d 7d 10d 14d 21d.
98

103

108

113
control conc ecc-conc

training period
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ankle
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ZEPTOR-med ®

Characteristics:

• 3 Dimensional Oscillation

• Multiple Dregrees of Freedom

• Stochastic Input +/- 1Hz / s



Johann Wolfgang Goethe-Universität                                                  Frankfurt am Main

Institut für Sportwissenschaften - Arbeitsbereich Sport und Bewegung


