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Abstract 

Introduction. Explosive strength is a motor ability defined as an ability 

to develop a maximum strength in the shortest time. It is an essential 

feature of many sportspeople, including football players. To assess this 

strength for lower limbs, the following tests are implemented: CMJ and 

DJ tests, defined determinants of McClymont reactive strength or K 

indicator according to Bartonietz. It is also possible to objectively assess 

the jump research with the use of a dynamographic platform. 
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Aim of the study. The aim of the research was to determine explosive 

strength of lower limbs with the use of GAMMA dynamographic 

platform.  

Material and method. The participants of the Polish Nationwide Special 

Olympics Football Tournament were examined with the use of the 

GAMMA dynamographic platform. 57 people aged 20-30 were 

researched (44 boys, 13 girls). On the basis of the results, lower limbs 

explosive strength was determined.  

Results. The research depicted a wide range of the lower limbs explosive 

strength values of the Football Special Olympics participants. This also 

suggests significant differences of motor abilities of particular 

participants taking part in the tournament.  

Conclusions. Results concerning the dynamographic platforms 

usefulness in assessing sportspeople motor abilities as well as explosive 

strength of young active participants of the Special Olympics were 

formed.  

 

Introduction 
Explosive strength is defined in physical culture sciences as the 

speed of strength growing in time, which is the ability of a muscle to 

release the strength fast. This parameter is often examined when 

assessing the motor potential of a particular participant (to be more 

precise, a jumping ability potential). Numerous tests are used to define 

the potential – CMJ and DJ tests, standing long jump as well as the 

measuring apparatus such as Nottingham leg extensor power rig, 

dynamographic or dynamometric platforms. McClymont reactive 

strength determinants and K indicator according to Bartonietz are also 

used to define the potential [1,2,6]. Explosive strength description helps 

to assess the motor ability and to interpret it in terms of mental-physical 

abilities which are revealed in different types of physical activity [7,8]. 

Football is a very dynamic and spectacular sport. Although the 

explosive effort constitutes only 5% of the overall play time, the ability 

to develop it may have a significant influence on a player's effectiveness. 

Among others, it is used at jumping to reach the ball, hitting the ball with 

a leg, kicking the ball into the goal, bursts or dynamic starts when 

running short distance (2-4m) [3]. This also applies to players of the 

special Olympics. 

Different levels of mental disability of the special Olympics 

players may suggest uneven sport competition during matches. The 

special Olympics football teams are classified on the basis of the Team 
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Ability Assessment Test and the assessment of the monitored plays' 

preliminary round. The test consists of: 

 

 dribbling – controlling the ball in a 12-metre slalom within 1 minute  

 ball control and ball passing – after the ball is played, a player must 

control it when heading the goal, a player must score a goal from any 

distance, a test is repeated within 1 minute  

 kicks – a player in the penalty area runs for a ball, kicks the ball 

towards the goal from any place in the goal area attempting to kick it 

when it is in the air [12]. 

 

 Teams with similar skills take part in the competition. 

The classification of mental disability in Poland does not take into 

account the physical features or the motor ability of a particular person. 

Although the disabled of low and medium level present different motor 

ability in terms of big groups, those of the highest motor ability may 

reach similar results. [4,5]. In a case of the football special Olympics, the 

best players with low or medium mental (not motor) disability take part 

in it. 

 

Aim of research 

 The variety of disorders which the special Olympics players 

suffer from also suggests a different level of physical ability. The aim of 

the research was to assess explosive strength of lower limbs with the use 

of GAMMA dynamographic platform. Objective assessment of one 

parameter determining a player’s jumping ability may indicate the 

differences among the players who compete with each other. It may also 

display the value of the Team Ability Test performed before the 

competition starts. 

 

Material and method 

 The research included the group of 57 football players (44 men, 

13 women) aged 20-30 (average 23) who take part in the special 

Olympics tournament. The group included people with low or medium 

level of mental disability. The average body weight value of male and 

female players were accordingly 72,6 kg and 59,1 kg. In the results 

compilation, 8 players (7 men, 1 woman) were not taken into account as 

they did not pass the test properly. 
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 Each player performed the CMJ test with a swing which was 

preceded by two slight test jumps. To accept the test as done properly, a 

player had to land appropriately on the platform with the feet (a whole 

foot had to be on the proper side of the platform). The maximum values 

were measured during the test: 

- reaction of the ground (kg) 

- maximum strength 

- maximum power 

- the height of the gravity centre location 

 

 To assess the relations among particular values, the Pearson 

correlation test was used. Maximum, minimum and average values were 

also determined as well as their deviations. 

 

Results 

 Table 1. presents the results of the CMJ jump test including the 

maximum value of the lower limbs load (kg), strength, power and body 

weight of the men examined. The results indicate that the group varied in 

terms of the body weight, the right limb was the dominating one during 

the bounce in the majority of people. There was also a wide range of the 

results in the maximum values of the lower limbs load, strength and 

power.  

  

Tab. 1. Men research results – body weight, maximum load of left, right 

and both limbs, maximum height of the gravity centre location, 

maximum strength and power. 

Men’s 

 

 

 

Body 

weight 

 

 

Maximum 

load of left 

limb (kg) 

 

 

Maximum 

load of right 

limb (kg) 

 

 

Maximum 

load of right 

and left limb 

(kg) 

 

Decrease of the 

gravity centre 

(at maximum 

level of flying 

phase) (cm) 

Strength 

(N/100) 

 

 

Maximum 

power at the 

bounce 

(W/100) 

 

Average 72,6 101,15 107,39 208,54 34,54 13,35 19,58 

Max 101,7 146,3 188,2 334,5 53,2 24,7 30,4 

Min 52,8 52,7 65 125,6 20,2 6,8 8,5 

Average 

deviation 10,13 17,72 21,25 35,02 7,81 2,85 4,77 

Standard 

deviation 12,54 22,84 28,26 46,28 9,27 3,74 5,74 
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 Figures 1. and 2. present a diagram of the left and right limb 

involvement during the jump in percents. In the examined group, the 

right limb was more loaded in the 83% of women and 65% of men.  

 A similar difference was observed in the women’s group. 

Comparing both of the tables, it is concluded that women were 

significantly less able to develop the maximum strength in the shortest 

time. Minimum values in the jump height were similar. 

Tab. 2.Women research results – body weight, maximum load of left, 

right and both limbs, maximum height of the gravity centre location, 

maximum strength and power. 
Women’s 

 

 

 

 

Body 

weight 

 

 

 

Maximum 

load of left 

limb (kg) 

 

 

Maximum 

load of 

right limb 

(kg) 

 

Maximum 

load of 

right and 

left leg (kg 

) 

Decrease of the 

gravity centre 

(at maximum 

level of flying 

phase) (cm) 

Strength 

(N/100) 

 

 

 

Maximum 

power at the 

bounce 

(W/100) 

 

Average 64,08 90,30 91,54 181,85 30,65 11,53 14,80 

Max 82,5 128,7 124,1 252,8 40,6 17,3 23,9 

Min 43,4 65,3 60,5 137,3 21,9 6,7 9,9 

Average 

deviation 10,16 13,20 17,42 30,17 4,03 2,52 3,07 

Standard 

deviation 12,29 17,90 21,27 37,82 5,47 3,24 4,11 

 

 
Fig. 1. Percentage of the left and right limb involvement during the jump 

in the women’s group. 
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Fig 2.  Percentage of the left and right limb involvement during the jump 

in the men’s group.  

 Tables 3. and 4. present the comparison of the Pearson correlation 

among the results received. The research results show a strong and 

statistically significant correlation between the players’ power and the 

maximum height of the gravity centre location during the flying phase.  

 A strong correlation (in men’s group it is statistically significant) 

is also visible between the body weight and the maximum load of lower 

limbs at the bounce. The remaining correlations statistically significant 

indicate that parameters such as maximum power, strength, lower limbs 

load depend on each other irrespective of being measured in a different 

moment. 

 



17 

Tab. 3. Pearson correlation coefficient for measured values in the men 

group for p<0,05. 

 
Average 

Standard 

deviation 

Maximum 

load of 

lower right 

and left 

limb (kg) 

Strength 

(N/100) 

Decrease of 

the gravity 

centre (at 

maximum 

strength) 

(cm) 

Maximum 

height of the 

gravity 

centre 

location 

(cm) 

Body 

weight 

(kg) 

 

Maximum 

power at the 

bounce 

(W/100) 

Maximum 

load of lower 

right and left 

limb (kg) 

208,54 46,28 1 0,97 -0,25 0,14 0,71 0,84 

Strength 

(N/100) 
13,35 3,74 0,97 1 -0,26 0,12 0,54 0,82 

Decrease of 

the gravity 

centre (at 

maximum 

strength) 

(cm) 

13,72 8,39 -0,25 -0,26 1 -0,02 -0,13 -0,06 

Maximum 

height of the 

gravity 

centre 

location (cm) 

34,54 9,27 0,14 0,12 -0,02 1 0,15 0,52 

Body weight 

(kg) 
72,6 12,54 0,71 0,54 -0,13 0,15 1 0,63 

Maximum 

power at the 

bounce 

(W/100) 

19,71 5,72 0,84 0,82 -0,06 0,52 0,63 1 
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Tab 4. Pearson correlation coefficient for measured values in the women 

group for p<0,05. 

 
Average 

Standard 

deviation 

Maximum 

load of lower 

right and 

left limb (kg) 

Strength 

(N/100) 

Decrease of 

the gravity 

centre (at 

maximum 

strength) 

(cm) 

Maximum 

height of 

the gravity 

centre 

location 

(cm) 

Body 

weight 

(kg) 

Maximum 

power at the 

bounce 

(W/100) 

Maximum 

load of lower 

right and left 

limb (kg) 

181,85 37,82 1 0,94 -0,24 0,34 0,55 0,92 

Strength 

(N/100) 
11,53 3,24 0,94 1 -0,30 0,23 0,26 0,89 

Decrease of 

the gravity 

centre (at 

maximum 

strength) 

(cm) 

11,1 4,91 -0,24 -0,30 1 0,41 0,04 -0,13 

Maximum 

height of the 

gravity 

centre 

location (cm) 

30,65 5,47 0,34 0,23 0,41 1 0,43 0,58 

Body weight 

(kg) 
64,08 12,29 0,55 0,26 0,04 0,43 1 0,47 

Maximum 

power at the 

bounce 

(W/100) 

14,8 4,11 0,92 0,89 -0,13 0,58 0,47 1 

 

 Figures 3.,4.,5.,6. present a spread graph of relationships between 

the maximum height of the gravity centre location and the maximum 

power at the bounce in both men’s and women’s groups as well as 

between the maximum lower limbs load and measured body weight in 

both men’s and women’s groups. The graphs depict the variety of the 

groups and the strong positive correlation.  
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Fig 3.  A spread graph of the maximum height of the gravity centre 

location and the maximum power at the bounce in the men’s 

group. 

 

 
Fig 4.  A spread graph of the maximum lower limbs load and the body 

weight in the men’s group. 
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Fig 5.  A spread graph of the maximum lower limbs load and the body 

weight in the women’s group. 

 

 
Fig 6.  A spread graph of the maximum height of the gravity centre 

location and the maximum power at the bounce in the women’s 

group. 
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Discussion 

 The gathered material indicates strong relationships among the 

parameters measured on the dynamographic platform, which may suggest 

its usefulness in the lower limbs explosive strength assessment. 

The material also showed that the examined male and female groups of 

players participating in the tournament vary in the scope of the lower 

limbs strength, which may directly affect the results achieved during the 

play. However, it should be noted that the research includes only one of 

the many elements which the motor ability consists of. Comparing the 

jump height determined on the basis of the gravity centre location with 

the strength classification according to Trzaskoma and Trzaskoma, the 

following results would be achieved in the men’s group: weak result for 

31 players, medium for 3, good for 2 and very good for 1. In the 

women’s group the results would be: weak result for 9 players, medium 

for 2, good for 1 and very good for no player. The attention should be 

paid to the fact that the classification was not created on the basis of the 

gravity centre location, but on the basis of the vertical jump height. Such 

research is more subjective and may lead the researcher to overrate the 

result. The standards are also created for mentally healthy people, 

whereas the Skowroński research clearly demonstrates that mentally 

disabled people are weaker as far as motor ability is concerned than 

mentally healthy peers [4,5]. 

 The research included the majority of people with the low level of 

mental disability. There were no people with the severe level of mental 

disability. The Skowroński research showed that young people with both 

low and medium level of mental disability vary in the scope of the motor 

ability, yet the difference decreases with age. The research also showed 

that the best people from both groups may achieve similar results. This is 

caused by the fact that the Polish classification does not include the 

motor ability of a person in terms of mental disability. Taking this into 

account as well as the fact that the researched group represented the best 

players in Poland, it could be stated that the group was similar in terms of 

the abilities but different in terms of the results [4,5]. 

 Tests used to assess and classify the sport teams as well as the 

matches observed undoubtedly allow to determine the technical skills of 

football players. However, it is not possible to fully assess the motor 

ability of the sportspeople. On the other hand, the motor ability of the 

participants of both the special Olympics tournament and adult or 

teenager football matches is different, which was proved in the research 
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of Sępień and associates as well as in the research of Rutowicz and 

associates [9,10]. 

 The measurement of the explosive strength with the use of the 

dynamographic platform seems to be a proper and objective way of 

assessing one of the motor features. Among other available tests, this 

way of assessing is deprived of the possibility to make a mistake: 

- in a case of determining the vertical jump height: shoulder blade 

movement or body extension on the side of the extending hand, 

overrating or underrating the result by the researcher  

- tests in which the time in the air is measured: bending legs at landing 

significantly influences the result 

 The implemented research indicate the similar positive correlation 

between the player’s maximum power at the bounce and the jump height 

just like in the Gajewski and Wit research [11]. 

Conclusions 
1.The research results indicated strong and statistically significant 

correlation between participants’ power and the maximum height of 

the gravity centre location during the flight phase.  

2. A strong correlation (statistically significant in the men’s group) is 

also visible between the body weight and the maximum load of 

lower limbs at the bounce.  

3. The remaining statistically significant relationships indicate that 

such parameters as maximum power, strength, lower limbs load 

depend on each other irrespective of being measured in a different 

moment. 

4. The researched group presented large differences, both 

morphological and those concerning the parameter of the lower 

limbs explosive strength. 

5. Explosive power assessment on the dynamographic platform 

requires a good preparation from the researchers. A fact that 14% of 

people did not perform the test properly suggests to pay attention to 

the following errors noticed in the research:  

-  lack of the motivation,  

-  incorrect landing after the jump (a leg out of the platform, both 

legs on one platform). 
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