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ABSTRACT 
 
The present research was carried out through the application of a plyometric training program for 8 weeks, 
performing the 3 weekly sessions, in order to determine its influence on the power of the lower body in the 
athletes of the futsal team Boyacá with diagnosed cognitive disability with borderline mental delay. The 
intervened population were 10 athletes, with an average age of 20.10 ± 1.9 years, average height of 174.10 
± 9.757 centimetres, average weight of 67.60 ± 10.178 kilograms; A study of the participants was carried out 
demanding the Axon Jump platform and the Carmelo Bosco protocol, a plyometric training program based 
on ATR planning was designed and applied, and finally the evaluation was reapplied to athletes. It follows 
that the p-Value from the test (bilateral sig.), it presenting value greater than .05 in the three jumps, assuming 
both equality of the variances and different variances, which induces that the differences between the 
improvement percentages and the players of the trained group with plyometric emphasis and the control 
group did not differ significantly in the maximum relation, reactive and explosive power indicators. 
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INTRODUCTION 
 
The sport´s evolution in terms of technology and training methods have demonstrated a great advance, 
pretending to be every time more specific in the development from the physical capacities of athletes at any 
stage of their sports training. In consequence, in the great variety of the individual and collective sport 
modalities, it is necessary to work on the different conditional capacities such as Force, speed, resistance, 
flexibility and coordinative ones, taking into account that within it, “force occupies and essential place for any 
human being, either as a fundamental physical capacity limiting performance, or to guarantee the 
performance of any motor action” (Siff & Verkhoshansky,2000). Therefore, the sport modalities require a 
good development of strength and power in the lower limbs in the train to keep optimal sport performance 
during competition and enhance the performance of the athletes in different game situations. 
 
On the other hand, Verhoshanski, (1993) affirms that the power as the specific ability to the develop from a 
high impulse of force immediately after a hard sudden mechanical muscle stretching: that´s says, it will be 
the ability to move quickly from eccentric to concentric muscular work and at the same time there are authors 
who refers that for the development of this capacity its, “efficacy depends on a series of variables such as: 
intensity, volume, chosen exercise, rest, movement speed and training frequency among others”( William J. 
Kraemer,2004). 
 
In agreement, this article is the results from an investigation which was fulfilled to the Boyacá soccer team 
with cognitive disabilities, where it was applied the plyometric training method based on the ATR planning 
model, which seeks to accentuate or concentrate loads than would be used in the transformation, taking into 
account a sum of volume and intensity can be modified according to the sport modality, Agudelo c., (2012). 
The above was improving the power of the lower body of the athlete belonging to the Boyacá futsal team with 
cognitive disabilities, so the macrocycle was bases on 3 mesocycles, which in turns consisted of 8 micro 
cycle, where 3 sessions were carried out per micro cycle, for a total of 24 sessions, the power of the lower 
body from the athletes under a study was evaluated through the Carmelo´s Bosco protocol, using as an 
instrument in order to get the Axon jump 4.0 platform information. This information was fulfilled working on 
two moments: before and after the application from the plyometric training program. 
 
In this way, it is necessary to take into account that the plyometric training method will admit the combination 
of exercises with two phases; one of them is eccentric and one concentric contraction, with the purpose to 
have a natural incentive for the performance from the athletes, so that performance in vertical jumps is a 
really important factor in the execution from many movements, taking into account for the ballistic nature from 
human movement. Today the plyometric method is widely accepted. Taking into account that the most sport 
gestures get involved concentric contractions after a muscle stretch. 
 
In addition, this research aims to cooperate with the sport processes from the coaches in the different 
disciplines, in turns, the plyometric training program could be used in individual and group sport, in order to 
get positive effect on the performance from muscle power during the competitive cycles. 
 
MATERIALS AND METHODS 
 
The participants from the present study were 10 athletes from Boyacá futsal team with cognitive disabilities 
with an average age from 20.10 ± 1.96 years, average height of 174.10 ± 9.757 centimetres, average weight 
of 67.60 ± 10.178 kilograms, which five (5) worked on the plyometric training method with the ATR planning 
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model and remaining five (5) athletes were taken as a control group who continued with their traditional 
training plan in which they worked with diluted loads. 
 
The development of this research was initially through a measurement from the intervened sample, where a 
diagnosis was made by the Carmelo Bosco protocol, assessing the individual characteristics and the 
selection of specific qualities for each athlete, analysing three specific jumps through the Axon jump platform 
such as Squat jump (SJ), Counter movement jump (CMJ) and Abalakob (ABK), after that, the plyometric 
training program based on the ATR planning model was developed, seeking to stimulate the power of the 
lower body in the athlete to generate better dexterity and ability within the field of play. At the end, the athletes 
are evaluated through the same evaluation carried out initially, having as a result the jump height, mechanical 
power of the jump and use of elastic energy, the data that was got from the heights in different types of 
vertical jumps were analysed by the statistical software SPSS 25 in order to answer the questions of this 
research. 
 
The data collection was fulfilled using the Axon Jump 4.0 contact platform. The mat operates a high resolution 
time (1 msec) that is in the provided program. The heigh and speed from the jumps are calculated by itself, 
if the jump is technically well executed the precision of the measurements is very high. 
 
RESULTS 
 
Table 1. Group of characteristics. 

Age (years) Height (cm) Weight(kg) 

20.10 ± 1.90 174.10 ± 9.75 67.60 ± 10.17 

 
Power analysis 
Table 2. Power from the subjects and percentage of improvement at individual and group level. 

Watts ABK CMJ SJ 

Athlete 
Pre 
test 

Post 
test 

%Individual 
improveme
nt 

Pre 
test 

Post 
test 

%Individual 
improveme
nt 

Pre 
test 

Post 
test 

%Individual 
improveme
nt 

C
o

n
tr

o
l G

ro
u

p
 

1 437.1 439.5 0.5 435.7 436.3 0.1 430.7 439 1.93 
2 904.3 905.1 0.1 900 901.2 0.1 898.8 899.6 0.09 
3 1084.4 1087.3 0.3 1077.7 1079.6 0.2 1078.3 1080.2 0.18 
4 465.7 462.8 -0.6 463.3 465 0.4 465 466.7 0.37 
5 1258.1 1258.1 0.0 1258.1 1257.9 0.0 1255.9 1257.9 0.16 
Pro
m 

829.9 830.6 0.1 827.0 828.0 0.2 825.7 828.7 0.5 

 
%Group 
Improvement 

0.1 
%Group 
Improvement 

0.1 
%Group 
Improvement 

0.4 

E
xp

er
im

en
ta

l G
ro

u
p

 1 527.1 530.1 0.6 520.4 521.2 0.2 518.5 520.3 0.15 
2 615.7 617.3 0.3 612 613.2 0.2 611.6 614.3 0.20 
3 610.7 613.2 0.4 606.4 609.9 0.6 606.6 609.5 0.58 
4 611.6 614.3 0.4 610.3 612 0.3 612.1 612.7 0.28 
5 358.9 358 -0.3 356.9 357.7 0.2 356.5 357.7 0.22 
Pro
m 

544.8 546.6 0.3 541.2 542.8 0.3 541.1 542.9 0.3 

 
%Group 
Improvement 

0.3 
%Group 
Improvement 

0.3 
%Group 
Improvement 

0.3 
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The interceded population were 10 athletes with an average age from 20.10 ± 1.9 years, average height of 
174.10 ± 9.757 centimetres, average weight of 67.60 ± 10.178 kilograms. 
 
Regarding the control group, it is observed that in ABK = 0.1%; CMJ = 0.1% and SJ = 0.4% in the percentage 
of group improvement, while the experimental group ABK = 0.3%; CMJ = 0.3% and SJ = 0.3%.This being an 
indication of constant improvement in the experimental group, however the control group obtained the 
greatest improvement reflected in the SJ jump. Thus, evidencing that the athletes of this group improved the 
capacity of nervous recruitment and therefore, the percentage of fast fibres at the time of execution of the 
jumps in a higher percentage. 
 
Table 3. KS normality test control group. 

 
Watts 
Pretest 
ABK 

Watts 
Postest 
ABK 

Watts 
Pretest 
SJ 

Watts 
Postest 
SJ 

Watts 
Pretest 
CMJ 

Watts 
Postest 
CMJ 

N 5 5 5 5 5 5 

Normal 
parameters a,b 

Half 544.7800 546.5800 541.2000 542.8000 541.0600 542.9000 
Desv. 
Disgression 

110.34889 111.64626 110.04274 110.65236 110.5547 110.92268 

Maximum 
extreme 
differences 

Absolute .325 .325 .323 .328 .323 .326 
Positive .260 .263 .260 .262 .260 .260 
Negative -.325 -.325 -.323 -.328 -.323 -.326 

Test statistics .325 .325 .323 .328 .323 .326 
Next. (bilateral) asymptotic .091c .092c .095c .084c .095c .089c 

a. The test distribution is normal. b. Its calculated from data. c. Lilliefors significance correction. 

 
Table 4. KS normality test experimental group. 

 
Watts 
Pretest 
ABK 

Watts 
Postest 
ABK 

Watts 
Pretest 
SJ 

Watts 
Postest 
SJ 

Watts 
Pretest 
CMJ 

Watts 
Postest 
CMJ 

N 5 5 5 5 5 5 

Normal 
parameters a,b 

Half 829.9200 830.5600 826.9600 828.0000 825.7400 828.6800 
Desv. 
Disgression 

367.62560 368.25176 367.22611 366.97163 367.54316 365.85577 

Maximum 
extreme 
differences 

Absolute .239 .241 .239 .239 .237 .239 
Positive .239 .241 .239 .239 .237 .239 
Negative -.180 -.180 -.179 -.179 -.179 -.177 

Test statistics  .241 .239 .239 .237 .239 
Next. (bilateral) asymptotic  .200c,d .200c,d .200c,d .200c,d .200c,d 

a. The test distribution is normal. b. Its calculated from data. c. Lilliefors significance correction. d. This is a lower limit of the right 
significance. 

 
Table 5. Paired sample correlations control group. 

 N Correlation Sig. 

Par 1 Pot.Pre.ABK & Pot.Post.ABK 5 1.000 .000 
Par 2 Pot.Pre.SJ & Pot.Post.SJ 5 1.000 .000 
Par 3 Pot.Pre.CMJ & Pot.Post.CMJ 5 1.000 .000 
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The normality tests in tables 3 and 4 indicate that the data of the watts in the ABK-SJ and CMJ jump´s, both 
in the pretest and in the posttest and the improvement percentages in each of them are normal, since the P-
value (Sig ) > .05. 
 
Table 6. Paired sample correlations experimental group. 

 N Correlation Sig. 

Par 1 Pot.Pre.ABK & Pot.Post.ABK 5 1.000 .000 
Par 2 Pot.Pre.SJ & Pot.Post.SJ 5 1.000 .000 
Par 3 Pot.Pre.CMJ & Pot.Post.CMJ 5 1.000 .000 

 
Correlations and significance are evidenced in the jumps of the two groups according to table 5 and 6. Due 
to the fulfilment of the normality assumptions. 
 
Table 7. Paired Samples test. 

 

Samples differences 

t df 
Next. 
(bilateral) Half 

Desv. 
Disgression 

Desv. 
Average 
Error 

95% Confidence 
Interval of the 
difference  

Inferior Greater 

Par 
1 

Pot.Pre.ABK - 
Pot.Post.ABK 

-1.80000 1.60624 .71833 -3.79441 .19441 -2.506 4 .066 

Par 
2 

Pot.Pre.SJ - 
Pot.Post.SJ 

-1.60000 1.12472 .50299 -2.99653 -.20347 -3.181 4 .034 

Par 
3 

Pot.Pre.CMJ - 
Pot.Post.CMJ 

-1.84000 .97622 .43658 -3.05213 -.62787 -4.215 4 .014 

 
Table 8. Paired simples test. 

  

Samples differences 

t df 
Next. 
(bilateral) Half 

Desv. 
Disgression 

Desv. 
Average 
Error 

95% Confidence 
Interval of the 
difference 

Inferior Greater 

Par 1 
Pot.Pre.ABK - 
Pot.Post.ABK 

-0.64 2.30065 1.02888 -3.49664 2.21664 -0.622 4 0.568 

Par 2 
Pot.Pre.SJ - 
Pot.Post.SJ 

-1.04 0.85615 0.38288 -2.10306 0.02306 -2.716 4 0.053 

Par 3 
Pot.Pre.CMJ - 
Pot.Post.CMJ 

-2.94 3.03364 1.35669 -6.70677 0.82677 -2.167 4 0.096 

 
Table 9. Percentage improvement from control group and experimental group. 

  Abalakov % Improvement Countermovement % Improvement Squat Jump % Improvement 

Athlete 
Control 
Group 

Experimental 
Group 

Control 
Group 

Experimental 
Group 

Control 
Group 

Experimental 
Group 

1 0.55 0.57 0.14 0.15 1.93 0.15 

2 0.09 0.26 0.13 0.2 0.09 0.2 

3 0.27 0.41 0.18 0.58 0.18 0.58 

4 -0.62 0.44 0.37 0.28 0.37 0.28 

5 0 -0.25 -0.02 0.22 0.16 0.22 

PROM 0.06 0.29 0.16 0.29 0.54 0.29 
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The t-student test was performed with a significance level α = .05. If the significance is greater than 0.05 it 
indicates that the differences in Watts are not significant in the average of the two jumps, and if it is less than 
0.05 it indicates that the differences in Watts are significant on average. 
 
From Table 10 it can be deduced that the improvement percentages for the experimental group was constant 
= 0.29 in the three jumps, while the control group ABK = 0.06; CMJ = 0.16 and SJ = 0.54. 
 
Table 10. Student´s t-test for independent samples. 

  

Levene test of 
equality of 
variances  

T test for equality of means 

F Sig. t df 
Next. 
(bilateral) 

Mean 
difference 

Standard 
error 
difference 

95% Confidence 
Interval of the 
difference 

Inferior Greater 

Improvement. 
ABK 

Equal variances 
are assumed 

0.132 0.726 0.914 8 0.388 0.22 0.24083 -0.33536 0.77536 

Equal variances 
are not assumed 

  0.914 7.712 0.389 0.22 0.24083 -0.33898 0.77898 

Improvement. 
SJ 

Equal variances 
are assumed 

0.017 0.901 1.36 8 0.211 0.14 0.10296 -0.09742 0.37742 

Equal variances 
are not assumed 

  1.36 7.863 0.212 0.14 0.10296 -0.09814 0.37814 

Improvement. 
CMJ 

Equal variances 
are assumed 

4.403 0.069 -0.574 8 0.582 -0.204 0.35529 -1.0233 0.6153 

Equal variances 
are not assumed 

  -0.574 4.286 0.595 -0.204 0.35529 -1.16501 0.75701 

 
From Table 10 it can be deduced that the P-value of the test (Bilateral Sig.) Presents values higher than 0.05 
in the three jumps and it can be concluded that the differences between the improvement percentages 
between the players in the group that trained with Plyometric method and those of the control group, do not 
differ significantly in relation to the maximum, reactive and explosive indicators of power. 
 
DISCUSSION 
 
For the proposed variable of power, it is recorded that there were significant improvement changes after the 
application from the plyometric training program based on the ATR planning model. Also, it follows that this 
method of muscular work is essential for the development of large force impulses in short periods of time 
(Verkhoshansky, 2000). Otherwise, The percentages of jumping height are among the recommended 
quantifications for power training in regard to plyometrics, (Cappa, 2000) states that “to calculate the power 
in watts of the jumps there are validated formulas that relate jump height and weight”, as is the formula 
proposed by Harman cited by (Acero, 2009) to calculate power indirectly. As for the ATR parameters, they 
are similar to those provided by (Sanabria, 2013) and also (Agudelo VC, 2019) in the article where they state 
that for the ATR micro cycles the load accentuations are considered more relevant to improve a capacity 
specify in a short time. 
 
The main result of the present stud are showing really important difference compared to the investigations 
proposed by Wilson et al (1993), in which they didn´t find significant increases I peak power after 10 weeks 
plyometric training. Approximately, after 2 sessions per week. Therefore, Flarity et al (1997) didn´t find 
significant improvement in peak power and average power after plyometric training. This study lasted 9 wells 
performing 3 session per week. However, Diallo et al (2001), also with a training lasting 10 weeks applying 
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3 sessions per week, where it was obtained a significant improvement in peak power. It could be noted that 
in these last two commented studies (Wilson et al., 1993; Diallo et al., 2001) a variant of the 10-second 
Wingate test was used, only aimed at quantifying peak power. 
 
Taking into account, the results of the present research it could be seen the application from a plyometric 
training program from the Boyacá futsal team with cognitive disabilities generated a difference in the 
improvement percentage of the experimental group greater than the improvement percentages of the control 
group, only in the ABK and CMJ jumps, while, the SJ jump the percentage of improvement is better in the 
control group than in the experimental group without their differences being statistically significant. 
 
CONCLUSIONS 
 
Taking into account the results its evident that there were improvements in the maximum and explosive power 
from the experimental group which fulfilled training with the plyometric method, where allows us to deduce 
the work of the concentric. 
  
For the experimental group, the jumps that exhibited the highest percentage of improvement was the SJ, this 
proofing that the athletes improved the capacity of nervous recruitment and at the same time, the percentage 
of fast fibres at the moment of execution from the jumps. In the same manner of the CMJ, where they used 
the elastic energy gathered in the quadriceps at the moment of flexion extension and taking the push for the 
jump. 
 
The scant significance in the improvement from the power of the lower body in the experimental group in 
connection to the control group may be due to the short time of application from the program from what its 
recommended for future research, the time of work with exercises plyometrics is longer lasting. 
 
The plyometric training can be used as a means to improve the lower body, not only in futsal, but also in 
other sports. 
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