
The concept of speed skills
Speed skills are a major factor in different kinds of sports 
activities, such as athletics, in sports games, combat 
sports

It is a motor performance that characterizes the physical 
point of view as high as the maximum velocity - speed 
disciplines.

A typical example is the athletic or cycling sprint. These 
are:

- Simple elementary movements (eg different swings, 
evasive movements of the head, limbs, torso, etc.)

- Complex locomotor activity (running, cycling)

- Non locomotor (different rotating motion around the 
vertical axis of the body)

- Or their combination (usually applied in sports 
games).



Differentiate physical conception rate (speed = 
distance / time) from realizing the speed abilities 
as dispositions of man

Individual speed capability as relatively 
independent.

It is a complex of relatively independent or only 
slightly between correlating individual abilities 
which are manifested as specific.

Correspond to certain types of activities and the 
conditions in which they are undertaken.

Independence is reflected by the high levels of 
one component does not necessarily have ability 
to a high level and the development of the 
second one does not automatically have the 
second development.



Definitions speed capability
Ability to carry out motor activities or implement a motion 
task in the shortest possible timeframe.

It is expected that the work is more of a short term (up to 15 
to 20 s) is too complex and coordination difficult and requires 
overcoming much resistance. (Čelikovský, 1990)

Ability to carry out motor activities or implement a motion 
task in the shortest period of time (Blacksmith in: Čelikovský 
1990).

Movement speed is the ability to do physical activity - in 20 
seconds - in the given conditions (constant or time track 
without resistance or low resistance) as quickly as possible 
(Choutka, 1991).

Speed (sport) movement is the ability to respond as quickly 
as possible or take the initiative when exposed to minimum 
resistance movement, as quickly as possible (Martin, et al., 
1992)



Classification speed skills

1. Reaction speed capability

2. Implementation speed capability



Reaction rate ability

Responsiveness is defined as "the ability to quickly and 
meaningfully initiate and perform short-term physical 
activity of the whole body in response to more or less 
complicated signals or to previous physical activity, or to 
current situational stimuli" (Hirtz, 1985).

Měkota, (2005) defines reactivity as “the ability to initiate a 
(purposeful) movement on a given (simple or complex) 
stimulus in the shortest possible time.

The indicator is the reaction time. Grosser, et al., (1995) 
defines it "as the time interval from the onset of a sensory 
stimulus to the initiation of free reactions, ie the first 
muscle contraction". It is the time that indicates the course 
of signal transmission from the receptor to the effector.



Reaction time



Reaction time

The reaction is dependent on many factors:

- Time perception,

- Duration of afferent and efferent transmission

- Processing time,

- Latent muscle reaction time.

Reaction time is mainly dependent on the type of initiative.
One option here tactile stimuli (touch), acoustic (sound)
and visual (seeing).

The reaction time is in tactile stimuli (0.14 to 0.15 sec),

acoustic (0,15 - 0, 16 s)

visual (0.19 to 0.21 sec.)



Type of response

Response to simple stimuli is usually known in advance and time is
short.

For complex types of responses has reaction speed capability quite
specific and different character than for simple stimuli, and reaction
time is longer (applies here anticipating the move - the thought
process of anticipating the future course and outcome of the
motion).

Faster response observed in the upper limbs and functionally
dominant preferred limb. Significantly it also affects the strength of
the initiative, its topicality, concentration and focus on the initiative of
the individual and other factors.

In the second case, when there is a complex type responses such as
motoring must choose the most appropriate solution of several
options. The response time is much longer.

Possibilities of improving reaction time training is between 10 - 15%
(Dovalil et al., 2002).



Implementation speed skills

Is the ability to carry out motor activities or implement a motion

task in the shortest period of time (Čelikovský, 1990).

Speed capability is understood as ability that expresses only a

physical activity where maximum performance is not limited by

fatigue (Grosser, 1992).

Internal system (part of an integrated and relatively independent)

organism to make a change in body position, in part or object

according to the specified movement task (move body part or

object) as soon as possible or the highest frequencies.

(Komeštík, 1995)

Thus, we can characterize this ability as the ability to perform a

specific motion task in the shortest period of time from the

beginning of his motion to terminate or make a motion task

with the maximum frequency.



Structure implementation speed abilities: 

acyclic motion

cyclic movement

(acceleration ability, the ability to maximum 

frequency movements, the ability to quickly 

change direction)

complex motion



Characteristic

Acyclic speed capability allows single design with a maximum speed of 
movement against a small resistance (arm punch, smash, kick, squat from 
standing, jumping from a squatting position, etc.).

Cyclic speed capability allows you to repeat patterns on the maximum speed or 
high frequency (running, cycling, cross-country skiing, tappink hands skipink
j). Efforts to overcome as quickly as possible or move a certain distance in 
space. This speed of locomotion.

Divided into:

First acceleration capability - after the start of any movement follows the 
acceleration phase as the sprint is necessary to achieve the maximum level 
of acceleration at the start of the track,

at feast, litters, filings, etc. is necessary to accelerate so that the maxims 
speed was achieved at the end of the movement.

Second ability to the maximum frequency movements - "frequency increases 
as a result of reducing contact time of the foot to the ground, rising reflective 
forces developed at the contact and contraction phases of flight" 
(Grasgruber, Cacek, 2008).

Third ability to quickly change direction (typical for sports games, sports 
gymnastics, diving, etc.)

Eg. 'Runtime performance at 100 m directly affects the reaction rate, starting 
acceleration (0-50 m), maximum speed (50-80 m) and speed endurance 
(the remaining 20 m). "(Miller, et al., 2002).



Comprehensive speed skills
Enables a combination of acyclic and cyclic movements

with maximum speed (long jump, dribbling and shooting
a basket, hurdle race, martial arts, etc.).

First force-velocity - getting to such activities to a certain
extent, character strength, speed and ability to specify is
named as force-speed capability.

Second endurance speed - lengthen the duration of the
activity at the requirement to maintain maximum speed,
we can talk about speed endurance ability, sometimes
speed endurance or perseverance in speed.

Third Coordination speed - If the movement is to
influence the demand for speed capability coordination
abilities.



Biological basis speed abilities

Speed capabilities are the most genetically 

conditioned, indicates that the proportion of 

inheritance amounts to 70-80%. (Dovalil et 

al., 2002).

Dominant prerequisites for the 

implementation of high-speed action:

1. morphological conditions

2. metabolic conditions

3. functional requirements

4. psychological assumptions



1. morphological conditions

The basic unit of skeletal muscle are muscle fibers.

1.SO (Slow-oxidative): red slow oxidative fibers with high aerobic 
capacity, with a slow response to a stimulus. With the small size of the 
neurons, which control 10 to 180 fibers. The cross section is 4000 -
5000 μm2, the speed of contraction is 70-140 milisec, but 
characterized by high density perfusion (dark colored). Mitochondrial 
content is high, the main source of energy are triglycerides and 
glycogen content is 100%, the content of phosphocreatine is 100%.

2. FG (Fast-Glygolytic): fast glycolytic white fibers with high anaerobic 
capacity. The cross section is 4500 - 5500 μm2, contraction speed is 
20-50 milisec, (light colored). The content of mitochondria is low, the 
main source of energy is glycogen and creatine phosphate, glycogen 
content is 150%, the content of creatine is 120%.

3. FOG (Fast-Glygolytic-oxidative) fibers bleděčervená fast, oxidative 
(with a quick response to a stimulus. Includes large neurons that 
control fibers 300-800. Cross section is from 5000 to 6000 μm2, the 
rate of contraction is 50-100 milisec, (gray colored). contents 
mitochondria is secondary, the main source of energy is glycogen and 
creatine phosphate, glycogen content is 130% creatine content is 
115%. (Ganong, WF, et al., 2005).



Cross section of human muscle 

fiber types with marked



The proportion of "slow" and "fast" fibers in athletes of 

different specializations (modified according Meško, D., et 

al, 2005 



Architecture muscle fibers
Morphologically speed capabilities are subject to a large proportion of fast 

glycolytic muscle fibers (FG) in the case of speed endurance high 
proportion of fast oxidative-glykolitických fibers (FOG).

High% of fast fibers is generally a prerequisite explosively all speed and power 
output to not run for more than about 6 seconds and depends largely on the 
production of energy from ATP-CP system (eg, 50 m sprint, jumps behold

"As the number of fast fibers influences functional characterization of the total 
cross-sectional area of the muscle.

The problem is that extreme hypertrophy may lead to changes in muscle 
architecture, which negatively affects the ability to move quickly. 
Specifically, the length of the muscle fibers and fascia, sarcomere number 
and the angle at which the muscle fibers are attached to the bone tendon.

The advantage is a long muscle fibers with smaller cross section, connected to 
a long fascia lying low angle in the direction of the force. Long fibers contain 
higher amounts řetězovitě ranked sarcomere, which extends the length of 
the muscle contraction and accelerates movement. Length fascia can 
explain significant performance differences between sprinters with the 
same% fast fibers.

Role architecture plays in addition to muscle and tendon positions and their 
elasticity. Useful for a range contraction is snapping tendons in a small 
distance from the joints "(Abe and others, 2000).



2. metabolic conditions

For each form of muscular work requires energy. 
Energy is extracted in the body by cleavage of a 
universal energy source adenosine triphosphate
- ATP.

In one muscle cells are at the disposal of only 
small quantities of ATP. Practically, we can 
make three to four maximal contractions lasting 
2-3 s

Therefore, available under the muscle cells

mechanisms that allow the re-addition of 
ATP. These mechanisms are called power 
systems.



ATP and its resynthesis

From the metabolic speed capability depends on the level and rate 
of mobilization of chemical energy and convert it into mechanical 
energy of muscle contraction.

This conversion is subject to adequate amounts of ATP in the 
muscle, speed its degradation due to nerve impulses and 
resynthesis of ATP.

For speed performance, energy is almost entirely drawn from 
fosfagenů (ATP and CP). Activation of anaerobic glygolýzy is in its 
infancy, and therefore at a single speed typically load there is no 
acidosis.

Only repeated loads with short pauses when resynthesis fosfagenů
is ensured mainly a process of anaerobic glycolysis, the acidosis 
increases and decreases repeatedly administered performance - the 
speed is reduced.

For intermittent load with sufficiently long times breakout process 
applies mainly oxidative ATP resynthesis, and therefore repeated 
the performance does not decrease (until the number falls critically 
glygogenových stocks) "(Havlíčková, 1999).



Energetickými systémy.  

1. Alactate Anaerobic (ATP-CP) system

2. Anaerobically - lactate system

(anaerobic glycolysis)

3. The system aerobic lactate (= Krebs

cycle, oxidative phosphorylation)



1. Alactate - Anaerobic (ATP-CP) system:

This system is activated in a very short time after the 
start of loading the body (up to 1s) with a maximum of 2 
with no load.

Maintain maximum intensity is possible only for a very 
short period of time is limited and the overall energy 
system capacity - a total of about 6 kcal (Spriet, 1995).

During the first ten seconds, there is the 75-80% decline 
in the energy contribution of the organism. The minimum 
ATP resynthesis of CP is not even 20 seconds after the 
maximum load (Stejskal, 2006).

Regeneration of this system is very fast, complete for 
about 3 minutes with a half to about 30s. The process 
takes place without oxygen and without the formation of 
lactate. It is reported that in the 100 and 200 m creates 
an oxygen debt, which reaches up to 95% oxygen 
demand (Miller et al., 2002).



2. Anaerobically - lactate system (anaerobic

glycolysis):

This system of energy in the form of ATP has a slightly 
longer reaction time. Peak anaerobic glycolysis is 
achieved in approximately 20 seconds of intense 
zatížení.Po several seconds glycolysis rate is maintained 
at the same level, then begins to decline and lose its 
dominant position. Length regeneration is complete 
within 1 h, with a half around 15 minutes. Energy 
recovery system is relatively low, one molecule of 
glucose is needed for the creation of two molecules of 
ATP.

The final product of anaerobic glycolysis is ATP also
next to lactate (lactic acid salt). This is not just a waste
product of metabolism, for which he was within 80 years
of the last century considered. Besides the fact that it is
highly energy-rich substrate for the development of
additional energy in the process of oxidative
phosphorylation is also "a kind of transporter of chemical
energy from one place (eg loaded fast twitch fibers) to
another location (eg, heart and slow muscle fibers)."
(Stejskal, 2006)



3. The system aerobic lactate (= Krebs cycle, 

oxidative phosphorylation)

The system is characterized by slower activation, maximum intensity is 
reached after 2-3 min, maintaining the maximum possible for a few 
minutes, the total capacity of more than an hour. Complete recovery 
takes 1-2 days with a half 5-6 hours. Slower onset and medium 
intensity activity is countered by the relatively high yield (one molecule 
of glucose is needed for the creation of 38 molecules of ATP).

The basic premise is a secure access of oxygen, which is limited by the 
nature nemaximálním physical activity. The system is very economical 
and long-term loads becomes the main metabolic system

Individual metabolic systems during the duration of load evolve and 
blend imperceptibly into one another. It depends on the individual 
characteristics of the athletes, the length of the load and its intensity.

In the anaerobic nature of the work, there are two modes, lactate 
(anaerobic glycolysis) and alaktátový (kreatinfosfátový) system, the 
dominant cover the energy needs of the organism anaerobic method is 
limited to the speed and speed endurance, ie performance periods of 
up to 50 sec.

Continues to power through this level is increasingly engaging aerobic 
processes.



As energy systems contribute to the production of 

ATP in performance from the beginning to the 

character 100% effort.



Energetics system



Estimate the percentage of each type of metabolism to 

cover the energy needs of the body during maximum power 

(Gastini 2001)

Time (s)      % aerobic    % anaerobic

10                    6             94

15                   12            88

20                   18            82

30                   27            73

45                   37            63

60                   45            55

75                   51            48

90                   56            44

120                   63             37

180                   73             27

240                   79             21



3. Functional requirements
Functionally, the speed is conditioned by the quality of work 
neuromuscular system therefore depends on the course of neural 
processes involved. Quality are affected neural pathways, size and 
type of complaint, type of analyzer sensitivity of receptors and 
effectors, the current state of the individual.

"Important for speed activity is functional ability of the muscle, 
because there is a relationship between the size of forces produced 
by muscle contractions and functional fitness muscle. Functional 
fitness is determined by the activation of muscle fibers fast, 
immediate supply adenozintrifosfátu energy phosphates (ATP) and 
creatine phosphate (CP) in them, cross-sectional size of muscle 
fibers and levels of enzymatic activity "

"A higher percentage of fast fibers is often associated with higher 
circulating testosterone body. After 30 In the age of declining 
testosterone concentration body in connection with the cross-section 
of fast fibers slowly begins to shrink. Eventually for a large part of 
them to convert to slow fibers. As a result of these changes is 
irreversible decrease in speed "(Grasguber, Cacek, 2008).



4. Psychological assumptions
Frequent repetition in the CNS produces the most 
efficient movement patterns.

"The adaptation to speed load plays an important role 
in managing CNS, in whose functional impulses and 
impulse activity of neurons with respect to physical 
activity also fixes the pattern of stimuli.

Eg. sustained low-frequency stimulation of the muscle 
induces rapid transformation of the muscle slower, 
although morphological appearance of the muscle, the 
proportion of different types of fibers, are maintained.

For practical training, this means that a prolonged 
absence of velocity stimuli can lead to "slow down" the 
muscles, hence the need for velocity burden muscles 
throughout the season "(Dovalil, et al., 2002).



Sensitive period
❑ Period "maximum rate of progressive change" for the 

implementation speed capability is between 9-10 years.

❑ "In 12 to 13 years formed the basis of speed nervous 
manifestations, ie mobility, instability and speed of neural processes. 
In this age is recorded more natural growth velocity and velocity-
power abilities "(Sozanský, Witzcak, 1981).

❑ For an appropriate period for the development can speed abilities 
considered the entire period of primary school (Guželovskij, 1985).

❑ Reaction speed capability shows a significant positive trend in 
childhood to 15 years shorter reaction times, most between 8 to 12 
years.

❑ According to Hirtz, (1985) is 12-13 years to achieve an absolute 
majority of the developing growth and full development between 
14.5 to 17 years of age. "Full speed development of locomotion is 
usually achieved in 18 to 21 years, which is an increase in 
anaerobic capacity, improving technology and improving strength 
abilities" (Dovalil, et al., 2008).



Methods of development speed 

skills reaction
❑repetition

❑analytical

❑sensory



Metods development of speed 

skills
The intensity of the maximum activity

Duration of load to 10 to 25 s

Number of repetitions per series 10 to 15

Zotavných length intervals in series 2-3 

minutes

Number of series 3 (after 4-5 exercises)

Duration zotavných intervals between sets 2-5 

min (after each series of slightly extended)

Nature activities zotavných active intervals



Methods development of

implementation speed skills
repetition

analytical

sensory

A method based on lightening conditions

Method of accelerating

The method of reducing the space-time boundaries

The method of speed (velocity-force, dynamic effort)

Contrast method (variable effect)

Method plyometric (reactive impact)



Methods development of acyclic 

speed skills

The method of repetition

The method of speed (velocity-force, dynamic effort)

Contrast method (variable effect)

Method plyometric (reactive impact)



Methods development of cyclic 

speed skills

The method of repetition

The analytical method

A method based on lightening conditions

The method of contrast load

The method of accelerating



Methods for development of a 

comprehensive speed skills

method repeat

analytical method

synthetic method

A method based on lightening conditions

Method contrast load

The method of reducing the space-time 

boundaries



Dignostics of speed skills

implementation of speed skills

❑Parts of the body: Tapping, HK, DK

❑Complex: Running 50 m shuttle run to 

4x10,

reaction Speed skills

❑Capturing flat scales hand, foot

❑Capturing falling gymnastic bars



Reactometry

Reaction Check, SW reaction ver 1.0

Agillity, Speed check


