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Abstract: 
The objective of this research was to determine the effects generated on the explosive strength of the lower body 
when applying a training program based on the plyometric method, in soccer players between 17 and 18 years of 
age from the Iguarán Soccer Club Academy, according to their positioning within the field of play. The study 
included 32 players, which were grouped by position, central defenders (DC n=6), lateral defenders (DL n=6), 
midfielders (VOL n=12) and forwards (DEL n=8). The study is a quantitative approach, descriptive and quasi-
experimental design. The statistical treatment was performed using the statistical software ® version 4.1.0. The 
results show that the jumping capacity reflects differences between positions, for the flyers there were significant 
differences (p=0.03) on the variables of flight time, jump height and speed peaks, with the forwards being very 
close to these values. This may respond to the demands and/or specific requirements of the game positioning, 
mainly for the development of actions where strength is a protagonist. There are statistically significant 
differences by group, both control and experimental, given the intervention. The application time of the 
plyometric program generates different adaptations at the muscular level, taking into account that the data 
obtained for the different positions showed that in some positions changes are reflected on variables such as 
height and speed, while in others there are changes on strength and power, thus recognizing the need to deepen 
more on the manifestation of explosive strength in terms of the use of the explosive elastic component. 
Key Words: soccer, learning, assessment, adolescence, measuring methods. 

Introduction 

Soccer is a sport of cooperation-opposition that presents multiple situations in which players manifest 
their motor potential (Freire de Almeida & Molina Saorin, 2021), in response to physical demands (Asian 
Clemente, Suárez-Arrones & Sánchez Gil, 2019; Gutierrez, Castellano, Casamichana & Sánchez-Sanchez, 
2018), so that such actions are externalized in a variable way, and respond not only to the game situation but also 
to the function of positioning within the field (Becerra Patiño, 2021). In turn, it is sought to recognize that, 
within soccer, being a collective sport, the development of strength must respond to the needs of the athlete 
(Vega Orozco, Bernal Reyes, Gavotto Nogales, Sarabia Sainz & Horta Gim, 2021; Becerra Patiño, Prada Clavijo 
& Sarria Lozano, 2022) seeking to favor their performance in relation to their position and not only generate an 
isolated development of the behaviors and motor actions required for their sports performance (García-Pinillos, 
Ruiz-Ariza & Latorre-Román, 2015).  

Thus, strength training protocols have been developed during preseason mesocycles, demonstrating that 
strength increases in lower limbs do not produce an improvement in jumping ability (González-Millán et al., 
2014), as well as strength training through isoinertial system has not shown improvements in countermovement 
jumping (CMJ) in young elite category players (Romero Boza, Feria Madueño, Sañudo Corrales, De Hoyo Lora 
& Del Ojo López, 2014).  

In relation to strength, Haro & Cerón (2019) knew the incidence of plyometrics in speed and speed-
strength in female soccer players, assuring that, the indicators of sports performance of these capacities in the 
senior category had significant improvements thanks to the plyometric method. On the other hand, Bedoya, 
Miltenberger & López (2015) point out that, through a well-structured and supervised plyometric training 
program, positive effects are generated on performance in youth soccer athletes (Falces-Prieto et al., 2021; 
Fonseca et al., 2021).  

Thus, Martínez-Pérez & Vaquero-Cristóbal (2021) conducted a systematic review of the literature, 
about the effects of strength programs used in pre-adolescent and adolescent male soccer players, concluding 
that, depending on the maturational state, and the motor background of the player, seem to generate different 
adaptations in these, and therefore require individualization of the training load depending on their physical and 
technical level (Benítez, Da Silva-Grigoletto, Muñoz, Morente & Guillén, 2015). In this same line, a meta-
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analysis determined that plyometric training favors the improvement of jumping, sprint speed in 20 meters and 
endurance, however, strength does not seem to have changes forcing to continue developing studies aimed at 
indicating whether or not plyometric training can cause improvements in position-specific performance in soccer 
players (Van de Hoef, Braumers, Van Smeden. Backx & Brink, 2019). On the other hand, the systematic review 
and meta-analysis on the effects of plyometric training on the physical condition of soccer players found that 
plyometric jump training can induce significant improvements in physical condition, related to jumps, sprints, 
agility, strength, etc., and for this, it is necessary intervention protocols with a minimum duration of six weeks 
for athletes with various ages, competitive levels and soccer experience (Sanchez et al., 2020).  

For this reason, it is important to continue developing strength training protocols based on the 
plyometric method, seeking to know the improvement of strength, jump height, flight time and power produced 
in soccer players in response to their position within the field of play. In another sense, Hernandez & Garcia 
(2013) determined important adaptations of speed with change of rhythm of the lower train in soccer players, 
suggesting the application of programs composed of the association of work with individualized loads and 
plyometric jumps with a duration of eight weeks. In addition, they established that performance is improved 
when performing explosive actions related to sprinting, with change of direction in youth soccer players, where 
such improvement was produced thanks to the participation of the stretching-shortening cycle (CEA), linked to 
the actions of accelerating and decelerating in short distances.  

Thus, although conditional capacities can be stimulated from an early age, it is from 15 to 18 years of 
age that they increase to a greater extent through training, thanks to a stabilization in the development and 
maturation of body structures (Martin et al, 2004; Rosa et al, 2018). In sum, plyometric training should be 
focused on coordinative activities, seeking to stimulate thick body segments at low intensity with plyometric 
actions that can be introduced gradually by means of simple jumps, increasing the intensity and volume 
progressively, in which sport-specific actions are also included (Anselmi, 2007; Chu & Myer, 2016). Likewise, 
several studies seek to stimulate this capacity through plyometric training programs ranging from three to 12 
weeks, with two to three sessions per week (García, Herrero & De Paz Fernández, 2003).  

However, no studies have been found that address the development of explosive strength in 17- and 18-
year-old players, considering their position on the playing field. It is here where the present study becomes 
important, since it considers the physical demands and demands that each game situation and each position 
entails. For this reason, the objective of the present research was to determine the effects generated on the 
explosive strength of the lower body when applying a training program based on the plyometric method, in 
soccer players between 17 and 18 years old of the Academia Iguarán Fútbol Club, according to their position in 
the field of play. 
 
Material & methods  

Participants 
 The sample was selected in a non-probabilistic manner, where the 32 players of the Academia Iguarán 
FC of the city of Bogotá with an average age of 17.36 (±0.53 years), a body mass of 59.25 (±6.71 kg) and a 
height of 170.84 (±6.60 cm), who were given an assent and informed consent form signed by some players of 
legal age and by their parents, through which they accepted to participate voluntarily in the program. To this end, 
a meeting was held to clarify the scope of the study, its implications, objective and procedure. Each evaluation 
was developed under the principles established by the Declaration of Helsinki (World Medical Association, 
2013) and considered resolution number 8430 of 1993, which establishes the scientific, technical and 
administrative standards for health research using noninvasive procedures.  
 The entire data intervention was carried out during 16 weeks. At the same time, the players stated that 
they had not presented injuries in the lower train at the osseomuscular-muscular level that prevented them from 
taking part in the plyometric training process. After the selection and characterization of the group, the process 
of differentiation and grouping by position on the playing field was carried out. Thus, the variables evaluated 
were jump height, strength, power, speed and flight time through the countermovement jump (CMJ). 
Instruments 
 For the determination of weight, an Omron scale (Kyoto, Japan) was used, which has an accuracy of 0.1 
cm, and height was evaluated with a Seca 213 portable stadiometer (Hamburg, Germany), which has an accuracy 
of 0.1 cm. The method selected for the evaluation of strength with the cellular application through the video 
camera recording My Jump 2 (Balsalobre, Glaister & Lockey, 2015), which allows to evaluate the 
countermovement jump (CMJ), and, with this, to obtain data of variables such as Force (N), Power (W), velocity 
(V) jump height (cm) and flight time (ms). Finally, the reliability of the My Jump 2 application is (intraclass 
correlation coefficient = 0.997, p< 0.001; Bland-Altman bias =1.1±0.5 cm, p< 0.001) and validity for CMJ 
height (r= 0.995, p< 0.001) (Balsalobre et al., 2015). 
Procedure 
 A schedule of activities was drawn up to carry out the research. Initially, it began with a pilot test, 
seeking to familiarize the research group with the correct application of the test. In each evaluation, a specific 
warm-up protocol was established, seeking not only to adapt the athlete to the dynamics of the evaluation, but 
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also taking as a reference the current COVID-19 (World Health Organisation, 2020) problems. The evaluation of 
weight, height, leg flexion at 90° and extension were taken for each and every athlete in one session. To perform 
the data collection through the countermovement jump test without arms (CMJ), the My Jump 2 tool acquired 
through the Google Play Store platform was used, in which the information of the sample data requested by the 
application was recorded, which were name, weight in kilograms, length of leg in extension taken in centimeters, 
from the trochanter of the right side to the ground and then the distance in centimeters executing a 90° squat, 
taking the same reference points of the leg in extension. The cell phone or cell phone used for the test was the 
Vivo Y51 2021 with 48 megapixel front camera, which was used to take the video record in the application. 

The external conditions of the test were on rigid ground on a cobblestone surface, where the camera was 
placed two meters away from the reference point where the athlete was located and a height of 40 centimeters 
with respect to the ground using a tripod as a support. Each athlete before the test performed a five-minute 
warm-up; after that they were called one by one to perform the jumps, which had to be executed as previously 
explained to them. The test was taken in tennis, recording three jumps per athlete, each one separated by one 
minute, to then save the information collected through video analysis in the application directly. Once the jump 
was performed by each athlete, we proceeded to the video analysis, to determine according to the application the 
last contact before rising and the first one when landing, there, the data obtained were expressed in five 
variables, such as: jump height (cm), flight time (ms), force (N), speed (m/s) and power in watts (W). Finally, the 
value obtained by each participant was recorded in the spreadsheet and then transferred to a Microsoft Excel 
sheet for subsequent analysis. 
Statistical analysis 
 The statistical analysis of the present investigation was carried out on the basis of two main elements, 
using the software ® version 4.1.0. Initially, a two-way Anova analysis of variance was performed in order to 
determine the reliability of the results obtained through the statistical significance method. Before that, the 
difference of all the evaluations and in both groups, between the initial evaluation versus the final evaluation, 
was found. Finally, through the correlation coefficient, the connection found between all the tests performed is 
established in order to determine the interrelation between the tests used in the didactic proposal. Methodological 
design and statistical analysis. 

The methodology used in this research work has a quantitative approach, with a descriptive type of 
study and a quasi-experimental design. The population consisted of athletes belonging to the Iguarán Soccer 
Club Academy. On the other hand, the sample consisted of 32 players between 17 and 18 years old, from the 
Iguarán Soccer Club Academy, divided into experimental (16) and control (16) groups and subgroups by 
position: Center defender “CD”  (n:6), Lateral defender “LD” (n:6), Midfield “MD” (n:12) and Forward “F” 
(n:8). The type of sampling is by convenience, given that the sample selection followed the parameters of the 
research group and the objectives of the study. 

 
Two phases were considered for the statistical analysis: a descriptive phase and an inferential phase. For 

the first phase, a univariate description was performed, using the mean and standard deviation; similarly, a 
multivariate description was performed using the principal components method. In both cases, we discriminated 
by time, groups and positions. For the inferential phase, multivariate analysis of variance (MANOVA) and 
multivariate analysis of variance (MANOVA) for repeated measures were used. Differences between groups and 
times were evaluated. The analysis was performed by means of Python (version 3.7.3) for univariate treatment 
and hypothesis testing, while, on the other hand, a principal component analysis was performed graphically with 
the program ® version 4.1.0, which describes the trend and behavior of the groups in pretest and post test, 
observing the athletes with the differences that were presented. The presentation of the results considered the use 
of tables and graphs to describe the statistically obtained data and how the jumping variables behaved to 
determine the explosive strength (dependent variable) before and after the application of the program 
(independent variable) both by groups and positions. Finally, the p-value was set at p<0.05. 
 

Results 

 Table 1 shows the averages of the results obtained from the CMJ jumping test for each of the variables 
obtained through the measuring instrument, considering the experimental group (EG) and the control group (CG) 
in the pretest (t1) and posttest (t2). Through the repeated measures MANOVA, hypothesis tests were performed 
to find the significance value, considering three fundamental factors for the research, values by groups, values by 
times and the interaction between groups and times.  

The first hypothesis test corresponds to the differences found between groups (p=0.065) in which there 
were no significant differences. On the other hand, the second hypothesis test corresponds to the differences 
between pre and post test (p=<0.001), showing a significant difference between times. Considering the previous 
values, it is necessary to perform a third hypothesis test to identify if there is a significant degree of interaction 
between them, obtaining for this test a value (p=0.002), and reflecting a significant degree of interaction. 
Likewise, within the statistical process carried out, the results of the effect size calculated by means of the Eta2 
technique can be seen, with which we can appreciate not only if the change was significant, but also the power of 
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the change in magnitude considering each variable for groups as well as by time. The effect size that is related to 
the significance level by groups denoted a result in average magnitude, not very strong (Eta2=0.13), taking into 
account that, for the statistical technique used, values close to Eta=0.14 are really considerable. Therefore, the 
differences present in the control group, with respect to the intervention group, although not highly significant, 
do present an important magnitude. In addition, the other two effect sizes are presented, both for times and the 
interaction value (Eta2=0.21 for times) (Eta2=0.18 interaction) respectively, thus showing that the effect size in 
magnitude was powerful in the differences between times and that when a strong interaction was present it is 
necessary to identify the effect size for time two of post-test in the values obtained for the variables by groups.   

When the interaction phenomenon was significant and with a high effect size in magnitude, a 
multivariate analysis (MANOVA) was performed to identify the degree of significance by means of the 
hypothesis of times and groups. 
 
Table 1. Values obtained for the CMJ jump in the variables evaluated pretest (t1) and posttest (t2) of the 
experimental group and control group. Degree of significance and effect sizes. 
 
Group n Jump 

height 
(cm) 

Flight time 
(ms) 

Velocity 
(m/s) 

Force (N) Power (W) p 
group 
value  

p time 
value  

p 
interaction 

value 
GC t1 16 40.67±4.

4 
575.12±29.

7 
1.41±0.07 1392.08±210,

23 
1959.96±291,

51 
 
 
 

 

  

GC t2 16 40.2±3.3 572.68±23.
0 

1.40±0.06 1345.17±176,
94 

1936.59±379,
52 

GE t1 16 39.8±3.4 569.68±24.
8 

1.39±0.06 1524.12±197,
65 

2130.67±306,
06 

GE t2 16 43.5±3.8 595.37±26.
7 

1.46±0.07 1428.30±212,
81 

2089.97±340,
26 

Effect size 0.13 0.21 0.18 
 

Table two highlights the two hypotheses obtained in the statistical analysis by time, showing that for 
time one there were no significant differences between both groups (p=0.597), while for the hypothesis test at 
time two, there were significant differences between groups (p=0.012), for the different variables contemplated 
in the CMJ jump. Therefore, when significant differences were found at time two, the effect size was estimated 
to determine the power of the test in magnitude, in order to highlight whether the significant differences for GC 
with respect to GE in the post-test were of small, moderate or high magnitude. Thus, the result obtained 
(Eta2=0.37) evidences that the effect referred to the differences of GE with respect to GC is high, with a strong 
power, recognizing that the results in terms of the development of the CMJ jump, for the measures obtained for 
each variable, are important and considerable. 
 
Table 2. Degree of significance of CMJ jumping results pretest (t1) experimental group-control group and 
posttest (t2) experimental group-control group plus effect size (t2). 
 

Times Groups n p value Eta2 
Time 1 GC 16 0.597  

GE 16 
Time 2 GC 16 0.012 0.37 

GE 16 
 

Table 3 shows the different results of time one (pretest) and time two (post test), averaged for both the 
control group (CG) and the experimental group (EG), in the four positions considered in this research, for all the 
variables taken in the CMJ jump test; the value corresponding to the body mass is also observed, whose variable 
is considered in the measurement instrument.  

The table also shows that the CG presented higher values in the variables with respect to the GE, 
highlighting that the only position in which this condition is not present is for the central defenders. In turn, at 
time two, the CG in the positions of central defense, midfielders and forwards presented differences reflected in 
an increase in the values of the variables with respect to the CG; it should be noted that only in the position of 
lateral defense did the CG present higher values with respect to the CG.  

It should be noted that, both in the CG and SG, with respect to the strength and power peaks, there were 
no differences in high magnitude; however, the peaks reached in the variables indicated for the post-test had an 
improvement in the players of the experimental group together with improvements in jump height, flight time 
and speed, in the positions of central defense, midfielders and forwards, with the exception of the lateral 
defenders. 
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Table 3. CMJ jump test results by position, control group plus experimental group at time one (pretest) and time 
two (post test). 

Time Position Group n Body Mass 
Jump 
height (cm) 

Flight time 
(ms) 

Velocity 
(m/s) 

Force (N) Power (W) 

Time 1 

CD 
GC 3 62,33±6,34 35,86±1,35 540,67±10,14 1,33±0,02 1492,74±87,08 1978,54±105,87 

GE 3 64,67±0,47 39,83±3,67 569,33±26,55 1,40±0,07 1690,03±113,56 2366,81±260,99 

LD 
GC 3 54±7,07 42,79±1,49 590,67±10,37 1,45±0,03 1278,29±177,87 1851,35±260,10 
GE 3 54,67±1,25 36,79±1,29 547,67±9,67 1,34±0,02 1393,98±198,46 1869,38±248,66 

MD 
GC 6 61,67±4,19 42,38±4,67 587,00±31,89 1,44±0,08 1410,39±210,56 2027,19±295,11 
GE 6 57,50±7,59 41,72±1,55 583,17±10,81 1,43±0,03 1473,63±181,16 2107,02±258,52 

F 
GC 4 58±9,54 40,12±3,28 571,50±23,75 1,41±0,06 1374,48±250,49 1926,65±364,89 
GE 4 58,75±5,36 39,45±4,48 566,25±32,25 1,39±0,08 1573,03±168,10 2185,03±283,13 

Time 2 

CD 
GC 3 63,33±4,99 38,78±2,69 562,00±19,80 1,38±0,05 1393,61±69,73 1921,28±126,45 
GE 3 64,33±0,47 42,41±1,82 588,00±12,73 1,44±0,03 1535,40±199,63 2220,38±331,40 

LD 
GC 3 53,0±4,97 40,72±2,42 576,00±17,15 1,41±0,04 1255,90±165,14 1780,85±282,58 

GE 3 54,33±0,94 39,56±4,74 567,00±33,54 1,39±0,08 1170,25±113,65 1636,50±256,74 

MD 
GC 6 61,17±3,62 40,56±4,61 574,17±31,69 1,41±0,08 1361,30±155,87 2040,29±487,33 
GE 6 57,83±6,31 44,29±2,11 600,83±14,36 1,48±0,04 1445,10±185,23 2128,40±269,21 

F 
GC 4 60,25±10,64 40,68±0,00 576,00±0,00 1,41±0,00 1351,63±237,75 1909,36±335,85 

GE 4 59,0±6,36 46,30±3,48 614,00±23,42 1,51±0,06 1516,35±152,94 2274,65±138,91 

 
Table 4 shows the significance value of the difference between groups in the post-test for each of the 

variables. It can be seen that, for the different positions, the same number of players was considered for both CG 
and GE. However, considering the different p-values, it is evident that the differences are not really very 
significant for the positions (p≥0.05). 
 
Table 4. Post test results CMJ jump by position and presentation of the p-value for each of the variables. 
Position Group n Body 

mass 
Jump 
height 

p 
value 

Flight 
time 

p value Velocity p 
value 

Force p 
value 

Power p 
value 

Defender 
center 

GC 
 
 
GE 

3 
 
 
3 
 

63.33±
4.99 
 
64.33±
0.47 

38.78±
2.69 
 
 
42,41±
1,82 

 
 
0.997 

562.00±
19.8 
 
 
588.00±
12.7 
 

0.961 1.38± 
0.05 
 
1,44± 
0,03 

0.916 1393.6±
69.7 
 
 
1535.4±
199 

0.309 1921.2±
126.4 
 
2220.3±
331.40 

 
 
0.351 

Defender 
lateral 

GC 
 
 
GE 

3 
 
 
3 
 

53.33±
4.97 
 
54.33±
0.94 

40.78±
2.42 
 
 
39.56±
4.74 

 
 
0.632 

576.00±
17.1 
 
 
567.00±
33.5 
 

 
 
0.647 

1.41± 
0.04 
 
1.39± 
0.08 

 
 
0.626 

1255.9±
165 
 
 
1170.2±
113 

 
 
0.624 

1780.8±
282.5 
 
1636.5±
256.7 

 
 
0.603 
 

Midfield GC 
 
 
GE 

6 
 
 
6 
 

61.17±
3.62 
 
57.83±
6.31 

40.56±
4.61 
 
 
44.29±
2.11 

 
 
0.03* 

574.17±
31.6 
 
 
600.83±
14.3 
 

 
 
0.03* 

1.41± 
0.08 
 
1.48± 
0.04 

 
 
0.03* 

1361.3±
155 
 
 
1445.1±
185 

 
 
0.686 

2040.2±
487.3 
 
2128.4±
269.2 

 
 
0.928 

 
 

Forward 

GC 
 
 
GE 

4 
 
 
4 
 

60.25±
10.6 
 
59.0±6.
36 

40.68±
0.01 
 
 
46.30±
3.48 

 
 
0.08 

576.00±
0.00 
 
 
614.00±
23.4 
 

 
 
0.09 

1.41± 
0.00 
 
1.51± 
0.06 

 
 
0.089 

1351.6±
237 
 
 
1516.3±
152 

 
 
0.760 

1909.3±
335.8 
 
2274.6±
138.9 

 
 
0.803 

 
Analysis of control and experimental group results in time one and two: principal components. 
 

The exposed graphs of principal component analysis present the variables in the form of vectors and the 
points represent the evaluated athletes. In turn, the vectors reflected in the graphs allow us to observe the 
correlation between the variables in the jump; thus, it is important to mention that, since the variables of speed, 
flight time and jump height are presented in the same direction, it implies that the improvement in one variable 
has a proportional influence on the other. Additionally, for strength and power a similar relationship is presented, 
but without the same proportionality, observing also, a direction in another sense. Thus, figure one (see 1), 
presents the behavior and the tendency described by the control group athletes in pre and post test, showing that 
the athletes in both tests presented a high dispersion index with respect to the variables, with a slight tendency in 
time one (pretest) towards the positive values of the Cartesian plane. On the other hand, in time two (post-test), 
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the tendency of the group was more towards the central and negative part of the graph. In addition, a player with 
atypical values within the evaluated group is highlighted. 
 

 
Figure 1. Multivariate relationship of CMJ jump pretest (time 1) and post test (time 2) control group. 
 

Figure two (see 2) presents the behavior and tendency of the athletes of the experimental group. In time 
one, the athletes presented a greater degree of dispersion, with a tendency oriented towards the negative side of 
the graph; however, for time two, the tendency is generated towards the positive side of the graph, specifically 
towards the vectors of the variables of speed, flight time and jump height, with some athletes denoting 
improvements towards the values of strength and power. 
 

 
Figure 2. Multivariate relationship of the CMJ jump pretest (time 1) and post test (time 2) experimental group 
(intervention). 
 

The following figure three (see 3) shows the tendency of both groups at time one, showing a high 
degree of dispersion for both groups, that is, without generating a noticeable tendency towards any of the 
variables. This graph allows us to characterize the state of jumping for both groups, and with it, to determine that 
the groups present a degree of similarity in their jumping capacity.  

Finally, figure four (see 4) shows the dispersion of the groups (intervention and control), observing in 
the intervention group a tendency towards the positive side, in comparison with the control group. This behavior 
of the experimental group in the graph shows an improvement in each of the variables involved in the CMJ. 
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Figure 3. Multivariate relationship of CMJ jumping in the control group before and after the intervention. 

 
Figure 4. Multivariate relationship of CMJ jumping in the experimental group (intervention) before and after the 
intervention. 
 
Discussion 

According to the results obtained, it is pertinent to point out that plyometric training is a fundamental 
method when talking about strength in sport; even more so, when thinking about the development of strength in 
team sports. Therefore, the results described in the present research are accurate due to the relevance and effect 
that a plyometric training program has on strength; thus, as Alfaro-Jiménez, Salicetti-Fonseca & Jiménez-Díaz 
(2018) point out, through a meta-analysis where they identify which are those studies oriented to the application 
of plyometric training programs for the improvement of explosive strength (EF), it is considered that this 
variable should be studied considering different factors to determine the possible effects of plyometrics, in 
relation to EF. Age, sex, sport, type of test, intervention protocols, number of jumps, among others, are 
determined as differential variables when characterizing the EF in collective sports, thus identifying results for 
which it is pointed out that there are significant differences with respect to sex (p=0. 00), repetitions (p=0.00), 
series (p=0.01), rest between series (p=0.01), highlighting the importance of a well-planned and structured 
training based on the load; however, when referring to the sport, no significant differences were found (p=0.20) 
as well as for age (p=0.01). 20) as well as for age (p=0.27) and number of interventions per week (p=0.45), also 
referring to the effect size (TE), where when evaluating plyometric training in soccer presents large values 
(TE=0.98) thus demonstrating that the effects after the application of plyometric training are high on the 
independent variable of EF (Alfaro-Jiménez et al., 2018). 



BORYI BECERRA-PATIÑO, MIGUEL ÁNGEL OSPINA-LEON, JESÚS DAVID MACÍAS-QUECAN, 
JORGE ANDRÉS CÁRDENAS-CASTIBLANCO, YILVER DAVID LÓPEZ-MOSQUERA 

--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 
JPES ®      www.efsupit.ro  

48

Plyometrics is a method that, when applied, requires an important sports development, not only at a 
technical level, but also at a neuromuscular level. That is why, when observing the study conducted by Falces-
Prieto et al. (2018) when applying a plyometric training protocol (PD) performed twice a week for eight weeks, 
in which 40 soccer players from two age groups, cadets (CA) and juveniles (JU) participated (CA; n= 20, age: 
14±0.50 years; JU; n=20, age: 17.00 ±0.65 years) respectively, significant changes were described with respect 
to CMJ jumping (p≤0.05). Both groups improved from pretest (P) to post test (PO) the height variable (height 
CA= 0.35±0.04 m vs 0.37±0.05 m); (height JU= 0.33±0.04 vs 0.38±0.03 m) and being the effect size (ES) large 
in CA (height=1. 64) and very large in JU (height=2.3), with which, such differentiation allows to denote the 
importance of the development that an athlete should have when applying a plyometric training and the effects 
according to their stage of development.  

The age of the indicated study is similar to the age contemplated for the athletes in the present 
investigation, it is estimated that the changes in the height of the CMJ jump generate a significant effect in 
players of this category, since in the present study the results show statistically significant values between groups 
as well, GC vs GE (p=0.012) in the post test, however, it is not evident that the loads are differential by position 
and the referent variable is only the height.  

On the other hand, the research developed by García & Peña (2016) is appreciated, in which an eight-
week intervention was performed, with two sessions per week determined by dragging exercises and plyometric 
work. The sample consisted of 24 players, two experimental groups (GE drags n=8; GE plyometrics n=9) and 
one control (GC n=9). With a mean age of 21±3.32 years, a mean height of 175.79±8.14 cm, with a body mass 
of 74.88±15.57 kg. The results highlight that, although there were changes in the SJ jump and CMJ, the 
differences were not significant between groups in the post test (SJ p=0.39) (CMJ p=0.27). Thus, in relation to 
the previous study, the results for ages between 14 and 17 years were significant, while for ages between 18 and 
24 years they were not, data that contrast with those obtained in the present study where in an age of 17-18 years 
significant changes are achieved only in some positions.  

The present study considered the positions on the playing field as a differentiating element in relation to 
some other investigations, contemplating this characteristic as fundamental for the structuring and application of 
the plyometric training program. Given the above, the study by González-De Los Reyes, Fernández-Ortega & 
Garavito-Peña (2019), who conducted a characterization and comparison of maximal and fast strength as a 
function of the position on the field of play in women's soccer, stands out. The sample was 59 young soccer 
players distributed in two categories (infantile and prejuvenile), where the results of the CMJ, with the variable 
of jump height, in the prejuvenile category (n=24) it was obtained that, in goalkeepers and defenders (n=8) the 
height was 25.86±2.94 cm, for midfielders and forwards (n=16) the height reached is 25.49±3.90 cm, presenting 
small variations between positions. In the present investigation, the data obtained in the initial CMJ jump test by 
position showed that central defenders (n=6) obtained a jump of 37.85±3.41cm, lateral defenders (n=6) 
39.79±3.31cm, midfielders (n=12) 42.05±3.49cm and forwards (n=8) 39.79±3.94cm, with midfielders presenting 
a notorious difference with respect to the other positions. Therefore, given the differentiation by positions and 
the results obtained in both studies, it can be seen that the position on the playing field is a factor to be 
considered in the performance in soccer. Another study conducted in Hungary by Váczi, Tollár, Meszler, Juhász 
& Karsai (2013) consisted of a short duration plyometric training program of six weeks, with two workouts per 
week, applied on 24 players. For this purpose, a control group (n=12) and an experimental group (n=12) were 
selected; the players in the experimental group performed unipodal and bipodal plyometric exercises of 
maximum intensity, with a variation between 40 to 100 jumps per session, similar to the amount used in the 
plyometric program for each position of the present study. The tests used were the vertical depth high jump 
(DPJ), Illinois, T Agility test and maximum voluntary isometric torque in knee extensors (MVC), taken with a 
Multicont II dynamometer. The results yielded by the study reflect improvements in only two of the four tests 
performed, these being the DPJ with 48.8±11.1 cm and the MVC with 327.99±67.7 N (Váczi et al., 2013). 
Therefore, not only the validity of the application of a program with a frequency of two sessions per week is 
highlighted, but also the effect of plyometric training on jump height, as it turns out to be in the present study for 
the same variable, in central defenders, midfielders and forwards.  

Likewise, González, Fernández & Sedano (2016) applied a study in Colombian soccer players with a 
sample of 335 players, belonging to national first division clubs GF1 (n=180) and regional first division GF2 
(n=155). The GF1 participants stand out for training ten hours a week, while the GF2 only eight hours, this 
according to the level of competition, in turn, divided into infantile (13-14 years old), prejuvenile (15 and 16 
years old) and juvenile (17 and 18 years old) categories (n=105), the latter is highlighted for its similarity with 
the research project, taking into account that its age is 17.3±0.4 years, body mass 64.3±12.7 kg, height 170.7±6 
cm, trochanteric height 81.8±4.0 cm and average countermovement jump (CMJ) of the category of 33.1±4.7 cm. 
On the other hand, the data obtained in the present study in the initial test, considering the same variables are: 
age 17.44±0.53 years, body mass 59.03±6.91 kg, height 170.84±6.60 cm, leg in extension 87.50±4.80 cm and 
CMJ jump of 40.27±3.88 cm. The average results obtained are determined by the sample size of the study, due to 
the difference between samples, in the research project by positions a higher average is presented in the CMJ. 
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Conclusions 

There are statistically significant differences by groups, both control and experimental, given the 
intervention. On the other hand, in relation to the results by position, no statistical differences were obtained for 
the variables, highlighting that the sample size was too small to be able to determine the numerical differences as 
significant, although the effect size was presented with an important degree of magnitude, emphasizing that, 
although the changes are small, they show an average power in the differences between groups. 

The jumping ability reflects differences between positions, for the midfielders there were significant 
differences (p=0.03) on the variables of flight time, jump height and peak speed, with the forwards being very 
close to these values. The central defenders presented a different statistical and numerical consistency, 
highlighting that they did not have significant differences in any of the variables, although they did register a 
better jump height, but this did not result in better strength and power peaks, showing that there is not always a 
proportional relationship between the variables obtained in the jump and that it is important to go deeper into the 
characteristics of the muscle when determining the explosive strength according to the demands for each 
position. The time of application of the plyometric program generates different adaptations at the muscular level, 
taking into account that the data obtained for the different positions showed that in some positions changes are 
reflected on variables such as height and speed, while in others there are changes on strength and power, thus 
recognizing the need to deepen more on the manifestation of explosive strength in function of the use of the 
explosive elastic component, identifying in the present study that not always jumping higher presents better 
peaks of strength and power, or perhaps it is considered that when jumping higher the energy product of the 
muscle is used to a better extent, improving its efficiency. 
 
Limitations  
It is necessary for future research to apply a plyometric training program by position requires a high number of 
participants, a minimum of six subjects per position, both for the experimental group and the control group. This 
limitation was presented with the goalkeeper position, since there was only one athlete for the control and 
experimental groups, this position was only considered for the application of the program, but could not be 
considered in the statistical analysis. 
Recommendations and future perspectives 

For future research in soccer that intends to address the development of plyometric programs in 
response to the position on the field of play, it is recommended to select a much larger sample than the one 
presented in this research work, in order to generate a more significant statistical analysis.  
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