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Abstract: The development of this article
revolves around the question: How to improve
the vertical jump in volleyball athletes from
Colegio Colén de Barranquilla? Taking into
account the difficulties identified in a group of
pre-youth athletes who, in addition to being
athletes, are students of a private institution
in the city, in whose practices shortcomings
were evident in terms of the execution of
serving, blocking and finishing techniques
related to jumping. high; Therefore, a review
of the factors associated with the problem
was carried out, through the application of a
quasi-experimental method where a pre-test
was applied to the participating groups to
know the initial state. After developing the
proposal based on plyometric exercises with
the control group, a significant advance in
the execution of jumps was concluded with
the post-test, and as a consequence, better
performance during sports events.
Keywords:  vertical  jump,
plyometric exercises.

volleyball,

INTRODUCTION

Volleyball is a very popular sport around
the world, in court or beach modes. Followers
of this discipline recognize in their practice the
importance of teamwork and the development
of individual capabilities to achieve common
goals. The growth and reception that this game
of six has had worldwide, who cooperatively
act on a field divided by a net, projecting
accurate hits to score in the opposite field, and
defending their own with skillful strategies
(Griboft, 2020 ). This dynamic has made
the game enjoy a high level, which demands
professionalism on the part of its athletes,
and in this sense, the development of their
perceptive abilities and physical conditions
is considered relevant, including competition
in the vertical jump which It must be with
technique, because the higher it is, the better
the chances of attacking effectively.
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The above results in the requirement that
athletes have in their training to meet the
minimum levels for the professional practice
of this sport, which results in a particular
interest in perfecting techniques, achieving
marks related to the height of their jumps. ;
and in fact, analyze the different problems
around the routines that athletes apply to
train, the obstacles in achieving the objectives
despite the rigor of the practices, and, aboveall,
guidance from professionals in the discipline.,
which have generated better results.

For this purpose, it seeks to first make
a conceptual overview of the discipline, its
origins, and the corresponding importance
that the high jump has for volleyball players
at any level, as it is a “very complex sport
due to its technical, tactical demands.,
physical, psychological and anthropometric
factors, making the analysis of small details
that generate a difference to achieve better
performance more important” (De Alba,
Chacoén, and Lajud, 2016, p. 4).

The reason for combining this problem of
the sports branch with what happens in the
majority of scenarios where it is practiced,
whether at a secular or school level, is that
coaches and especially athletes, seek to
improve their technique and contribute one
hundred percent the team, whether through
intricate defenses or lethal attacks that lead to
the success of his sextet. However, in the school
context, where it could be said that the first
seedbed of talented athletes in any discipline
is found, it is the place where qualities are
discovered but also shortcomings in the
optimal development of athletes, and this is
the reason that motivated the investigative
deployment of a group of secondary school
physical education teachers in the city of
Barranquilla, Colombia, who, concerned
about the poor performance of some pre-
youth volleyball players in terms of the
height of their jumps, focused on answering
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the following Question: How to improve
the vertical jump in volleyball athletes from
Colegio Colon de Barranquilla?

The answer to this question could be
resolved simply by saying that all athletes can
increase their vertical jump by strengthening
the key muscles of the lower body through
the application of plyometrics, and perfecting
the volleyball technique at a general level;
But reaching such conclusions without first
analyzing the dynamics of the context is to
presume that improving performance is an act
that can be standardized with an instruction
manual. It requires more than just knowing
the problem, it is necessary to analyze internal
and external factors that could be contributing
to the existence of the problem, and even
perpetuating it.

To begin with, as Conrado and Grismel
(2012) state, “all the technical actions (serves,
receipts, passes of the ball, spikes, blocks, field
defenses and supports) that the volleyball
player executes in the interaction with the ball
are distinguished by the shock-absorbing-
precision character” (p. 34), which means that
the development of these demands a regime of
maximum strength in the leg muscles followed
by power in the shortest possible time, to
ensure that the muscles in extension they
exercise a rapid and explosive contraction, a
routine that is worked on in a very isolated
manner and is not assumed as an exercise that
accompanies the permanent training of young
athletes in the aforementioned context.

Another aspect is related to poor execution
in finishing and blocking, as suggested by
Bermejo, et al. (2013), “to achieve a spike,
jumpability is essential, the volleyball player
must be very explosive and requires a great
reaction capacity and fast speed of execution”
(p. 3); in such a way that if when finishing
both the jumping technique and the punch as
such is deficient, there will be few possibilities
of obtaining accurate attacks, much less an
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effective block when this is the case.

Considering the relevance of the various
plays in the practice of volleyball, it is
believed necessary to review the difficulties
in correctly executing the block technique,
an action executed with the arms extended
vertically with the objective of intercepting the
opponent’s attack and the finishing technique.
which is the element that culminates the
offensive phase of a play (Portuondo, et al.,
2020).

Mainly, the junior mens volleyball team
of Colegio Colon de Barranquilla presents
difficulties in jumping, which leads to poor
technical execution in blocking and finishing,
which gives rise to errors whose consequenceis
the loss of points. Therefore, the development
of the study was justified where the abilities
of athletes to jump vertically are measured
through standardized tests, and thus be able
to define a work plan with specific exercises
that help athletes strengthen strength, speed.,
explosiveness and speed in the jump.

Therefore, the main objective of the research
is to analyze and suggest guidelines based on
a program to improve the vertical jump in
pre-juvenile volleyball players in a school in
Barranquilla, Colombia; Likewise, the specific
objective is to evaluate the jump power in
athletes, based on the results and initial
investigations, to design a training program
based on plyometric exercises to improve the
vertical jump in athletes, and finally, to assess
the effect of said plyometrics training program
in the students who participate in it, since in
addition to meeting summative purposes,
the training must be designed so that young
people qualify and later can aspire for a place
in high-performance teams to represent the
department. or the country in important
sporting events.

Well, before focusing on the local problem,
a survey was carried out in the different
international and national scenarios on the
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actions undertaken in relation to the problem
of jumpability and execution, which also
serves as a basis for the design of a program
for the improvement and strengthening of
jumping through plyometric exercises, which
allows them to be more confident in matches
and desire to continue growing as athletes.

In such a way that as a contribution of
this work the importance of the emotional
aspects in addition to the physical ones is
highlighted, and that together they result in
an athlete moving away from practices and
competitions. For this reason, the importance
of accompanying was emphasized not only
from the sporting and training level, since
poor performance and performance within
the game due to the emotional and personal
effects also affect collective and individual
development as a team.

Thus, to land on the problem that interests
this document, already supported by the
aforementioned background, an outline is
made of the sociocultural context of the
educational population where he did his work,
namely, the Colon school in Barranquilla,
Colombia, specifically the group of pre-
youth athletes who are part of the institution’s
mens volleyball team, a private campus that
receives a population of more than 1,000
students between strata 3 and 4 of the city
and surrounding municipalities, located on
54th Street #41 -77 between the limits of the
Olaya and Lucero neighborhoods, with 84
years of work without interruption, which
makes it a traditional institution in the city,
characterized by its commitment to social,
ethical and spiritual change for the training of
leaders who They work to transform processes
and contribute to the development of the
Industrial and Port District of Barranquilla
through the principles of “Order and Study”
as stated in their main motto (Blog Colegio
Colén, 2019).

To recognize all the dimensions of the

problem under study, the following SWOT
matrix is presented where the weaknesses,
opportunities, strengths and threats regarding

the topic under development are indicated:

Weaknesses:

Junior athletes are not giving
their greatest potential in
volleyball games.

The strength printed in the
shots, blocks and serves is
overshadowed by the low height
of the jumps.

There is demotivation towards
the practice of sport due to the
negative results obtained in
recent competitions.

There is no support or follow-

Opportunities:

Athletes have a lot of
talent and potential to
exploit.

There are spaces for the
development of practices,
training and matches on
the educational campus.
The teacher leaders

of the teams have the
preparation and desire
for training for the
progress of the sports

up from the district sports processes.
secretary to the process

developed in educational

institutions.

Strengths Threats:

The young people have good
health and parental support for
the execution of the program.
The institution offers the
necessary support for the
development of the program.

Competition, added

to the academic load,
can be a stressor for

the group of athletes
participating in the study
due to how extensive

the extracurricular days
can be.

Table 1: SWOT matrix intervention or
research exercise carried out

Source: own elaboration (2023)

THEORETICAL
CONSIDERATIONS

To address the issue of the vertical jump in
pre-youth volleyball players, it was necessary
to investigate research from different
approaches, as well as a conceptual theoretical
proposal based on the categories under
study: vertical jump, volleyball, plyometric
method, for which the exercise was necessary.
documentary review of articles, books and
most pertinent conceptual supports.

This prior investigation led to the analysis
of experiences such as that of Barragan
(2021), whose objective was to determine the
importance of power for the vertical jump
in the volleyball area in a group of youth
between 16 and 18 years old, whose initial
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results served as basis for the design of a
strengthening program in the vertical jump,
which due to the documentary nature of the
study was not applied, but was the starting
point to establish recommendations for
the improvement of jumpability and other
determining aspects of the characteristics of
the jump in volleyball. As can be seen, it was a
key reference from the bibliographic point of
view due to the richness of information with
the contributions of research and theoretical
summaries related to the topic under study.

In another scenario, this time in Cauca,
with the research by Silva and Zuhiga (2022)
from ** Corporacion Universitaria Auténoma
del Cauca'' entitled “effects of a unilateral
plyometrics program on the vertical jump
in volleyball players aged 18 to 20 years of
Atenas Volleyball Club of the city of Popayan”,
in which we worked with twelve young people
to whom the Counter Movement Jump (CM]J)
was applied to measure the explosive force in
the vertical jump, and the Abalakov to assess
the explosive force of the leg muscles, as well
as the OPtoGait, an instrument that was used
to record the flight and contact times during
the execution of a series of jumps with a
precision of 1/1000 sec.

The results of this longitudinal descriptive
research ~ with a  quasi-experimental
quantitativeapproach showedanimprovement
of 3.72%, which translated into a significant
relationship between the test results before and
after the application of the gradual training of
Unilateral plyometrics, which undoubtedly
represents a positive precedent for the design
of this type of proposals and the effectiveness
in the conditional abilities of the athletes.

Finally, a reflection is made on the
contributions of Lhoeste and Medivil (2020),
whoaddressed the “irrational beliefsin athletes
in the youth category of the Atlantic League”, a
quantitative study with an analytical empirical
paradigm with a non-correlational design.
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experimental, which used an intentional
sample of 20 young people between 15 and 17
years old, to whom a test of irrational beliefs
(corrected and abbreviated version) by Calvete
and Cardefoso (2001) was applied, the results
of which showed that the participants

They have no confidence in themselves;
There is little motivation, insufficient
recreational actions, a lot of tension, little
concentration, little  self-regulation in
sustained attention, which triggers a series of
irrational beliefs in relation to events that have
already occurred, failures in the processes
of self-knowledge that lead to the need for
approval by others. others, little ability to face
problems (Lhoeste and Medivil, 2020, p. 10).

On the other hand, to begin this
dissertation, it is necessary to speak in general
terms about volleyball as a team sport widely
practiced and recognized worldwide. In more
technical terms, as stated by Vilela, et al.
(2021), volleyball,

It is an explosive sport with non-cyclical
movements that require players to have
strong reflexes and speed of execution, in the
execution of a game; also defining it as a sport
that requires several changes in direction,
speed and intensity, with increases in physical
effort that can be short or long (p. 34).

According to this definition, there are
some specific factors so that an athlete can
perform adequately in this discipline. Hence,
his physical performance is linked to several
aspects, including physical, tactical and
technical ability and even his temperament,
others such as jump height and resistance
constitute important factors in performance.

Other authors, such as Garcia, Sanchez
& Gonzalez (2016), suggest that a training
program based exclusively on the use of
specific volleyball skills may not be sufficient to
improve the shortcomings that athletes in this
discipline may present, and that Combining
this with a strength training program could
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be the most appropriate way to improve your
performance, which is an approach specifically
addressed in this research.

In this case, the plyometric method
is defined by Verkhoshansky (2000) as a
particular and specific way of working on
the human locomotor system. This author
insisted on the importance of this training
method with the use of the stretch reflex.
While training triple jump athletes, he
discovered the great capacity of his athletes to
perform impulses with a short contact time
and with great muscular tensions. He likewise
expressed the importance of the eccentric
phase of the impulse (damping phase).

As Parrales (2013) indicates, “plyometric
exercises are indicated for anyone with a
certain level of physical conditioning” (p. 31).
It becomes a technique based on a type of
exercises designed to reproduce fast, explosive
and powerful movements, which not only
improve strength and speed, but also helps
the body to obtain maximum strength in the
shortest possible time, helping to prevent
injuries.

In the sports scenario, biomechanics has
studied in depth various sports disciplines
such as athletics, volleyball, gymnastics,
soccer, swimming, basketball, baseball, etc.
But it has also dedicated itself to studying some
motor skills such as running, grips, landings,
jumping, throwing, pushing, pulling, etc., as
Monsalve (2014) explains, “a considerable
volume of this research takes us to a complex
analysis of “jumpability” (p. 23).

Assuggested by Myer, etal, (2016) “coaches,
trainers and elite athletes rely on plyometrics
to improve quickness, speed, jumping ability,
footwork, body control, balance and overall
performance” (p. 23). Hence, it is concluded
that the plyometric methodisaform oftraining
that is used to develop muscular power and
the ability to generate explosive force in the
muscles. This technique’s main objective is
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to improve the muscles’ ability to generate
maximum force in the shortest possible time.
This is achieved through exercises that involve
jumping, throwing, bouncing, and quick,
explosive movements that involve stretching
followed by muscle contraction.

In this specific case the focus is towards
the vertical jump. The jumps executed by
volleyball players in the course of preparation
and competition exert a considerable
influence both on the development of specific
muscle groups that perform synergistic and
antagonistic actions in the lower extremities,
and on the increase in dynamic strength
potential (speed- force) in said structure.
Therefore, as Blasco, Ormazabal, Armijo,
Pavez, Fernandez, Hernandez & Arcay (2017)
indicate,

The height of the vertical jump has been
considered by several researchers as a relevant
index of sports performance. The vertical
jump is probably the most relevant power
testing protocol for the volleyball player
because it is a crucial skill of the sport (p. 45).

In the context of volleyball, the vertical
jump takes on great importance, as it is a
fundamental skill for various aspects of
the game, such as attacking, blocking and
defending. This ability allows players to reach
a greater height when making a spike or block,
giving them an advantage in overcoming
the net and the ability to attack and defend
effectively, also providing counterattack
opportunities.

Hence, thinking about the development
of support to improve jumpability results
in many competitive advantages, since they
can dominate the aerial game and excel in
blocking and attacking situations, which
can make the difference in the final result of
the match. Therefore, the development and
improvement of the vertical jump are key
aspects in the training of volleyball players to
maximize their performance in the game.
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MATERIALS AND METHODS

The methodological framework presents
the route starting with the type of research,
the techniques and instruments applied, the
phases of the research, the population and
sample, as well as the techniques to present
the information collected. In accordance
with the initially defined objectives, quasi-
experimental research is proposed as the
relevant design because it shares characteristics
ofboth experimental studiesand observational
studies. Since the contributions of Campbell
and Stanley (1966), in quasi-experimental
studies, participants are assigned to groups
based on variables not manipulated by the
researcher, such as their geographical location,
their affiliation to a specific institution or their
exposure to a certain event.

Another concept was the one issued by
Hernandez-Sampieri,  Fernandez-Collado,
and Baptista-Lucio, (2014) who mention that:

Two groups are required, one experimental
and a control group, with pre- and post-
proposal  measurement [...],
experimental designs are characterized by
the manipulation of at least one independent
variable,
one dependent variable, although not It
guarantees the homogeneity of the groups,

since they are already formed prior to the
intervention (p. 13).

quasi-

the measurement of at least

In this type of research, for data analysis,
this research was based on a descriptive
design. The procedure to process, present
and analyze the information in this research
project, quasi-experimental design, complies
with the following actions:

Consistent with the previous figure, the
first step consists of organizing and coding
the collected data according to the relevant
variables of the study. This involves assigning
labels or codes to each data unit to facilitate
its identification and subsequent analysis.
Once the data is organized, it is important to
verify and clean it. Statistical techniques and
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computer tools can be used to identify and
correct any inconsistencies in the data.

Later, the stage of descriptive data analysis
begins to obtain an overview of the existing
characteristics and patterns. This may include
calculations of measures of central tendency,
such as the mean and median, as well as
measures of dispersion, such as the standard
deviation or range.

Some interpretation of the results was
also applied. Once the analyzes have been
performed, the results are interpreted in
relation to the objectives and research
questions. The aim is to identify significant
patterns, relationships or differences between
the variables studied. Finally, the findings
were presented to establish the results and the
conclusions of the study are presented clearly
and concisely in a final report or document.

Regarding the sources and techniques of
information, to evaluate the power of jumping
in athletes, it was necessary to apply a pretest
applied to junior volleyball players, on this
instrument “a pretest presents different
nomenclatures as the exam would be. A test
[...] used as the evaluation instrument par
excellence” (Giné and Parcerisa, 2007, p. 14).

Secondly, to design the training program
based on plyometric exercises to improve
the vertical jump in junior volleyball players,
where the use of the plyometric method
with students is exposed through a didactic
sequence, a series of activities applied in
different sessions.

Finally, to assess the effect of said
plyometrics training program on pre-youth
volleyball players compared to the control
group, a post-test type vertical jump test was
applied. All of the above applied ina population
of 18 players in total, nine randomly assigned
to each group, here it is important to note
that “in random samples each element of
the population has an equal probability, or
a quantifiable probability, of being selected”
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Descriptive

Analysis

Presentation of
the findings
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Figure 1: Information analysis procedure

Source: own elaboration (2023)

(Clark-Carter, 2002, p. 159), a type of sample
appropriate to the type of study in question,
as there are two groups, one experimental (9
members), and one control (9 members).

RESULTS

This segment contains the detailed and
objective presentation of the findings obtained
from the analysis of the collected data. The
first of them were the results of the vertical
jump test using the Sargent test or Salto
Sargent. This procedure describes the method
used to measure the height of the vertical
jump directly, the sample was taken from 18
volleyball students, 9 from the experimental
group and 9 from the school control group at
the beginning of March 2023. The data was
measured in centimeters :

Experimental group | Group of control
Y110 cm Y1 12cm
Y210 cm Y2 15cm
Y310 cm Y3 15cm
Y425 cm Y421 cm
Y533 cm Y523 cm
Y635 cm Y628 cm
Y737 cm Y7 30 cm
Y845 cm Y857 cm
Y985 cm Y970 cm

Table 2: Pretest results

Source: Sargent test results (pretest)

In the development of this pretest, the
athletes of both groups stood sideways to a
wall and extended their hand closest to the
wall upward, keeping their feet flat on the
ground, marking or recording the reach of the

toes of the fingers; after that measurement,
which is called standing reach height. The
athlete then steps away from the wall and
jumps vertically as high as possible using arms
and legs to help project the body upward. The
jumping technique may or may not use a
countermovement, but the athlete must try to
touch the wall at the highest point of the jump.
The distance difference between the standing
reach height and the jump height is the score.
The best result of three attempts is recorded.
In the experimental group the distances were
between 10 and 85 cm, for the control group
the marks were between 12 and 80 cm, more
or less similar measurements.

Now, in compliance with the second
objective, a didactic sequence called training
based on the plyometric method to improve
the vertical jump in junior volleyball players
from Colegio Coldén de Barranquilla, applied
to the experimental group with the objective
of improving the vertical jump of the
volleyball players. prejuveniles through the
implementation of a training program based
on the plyometric method. In total there were
six training sessions, where the main resources
were sports spaces such as the gym and the
volleyball court, the use of training cones,
jumping platforms, volleyballs, a stopwatch or
clock and mats or padded surface.

Thus, in accordance with the objectives
and themes, the activities were developed
in each of these meetings based on the
plyometric method, such as the evaluation of
the initial level of vertical jump, development
of strength in the legs, development of
muscular power, improvement of the jumping
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technique, increased speed and explosiveness,
the Integration of specific volleyball exercises,
only with the experimental equipment.

Consequently, the results of the training
program were presented, and with it the
answer to the third objective, through the
application of the six training sessions that
helped them develop more quickness, agility,
speed and, above all, better strength in the
train. lower and this way achieve a better
jump for blocking and finishing in the sport
of volleyball. It is important to clarify that
plyometrics were worked on once a week, 3
or 4 sets of 12 repetitions for each exercise
only with the experimental group, therefore
the results shown below correspond to those
obtained thanks to this sequence. The sample
was taken from 18 volleyball students, 9 from
the experimental group and 9 from the control
group of the school at the end of April 2023.
The data was measured in centimeters:

Experimental group | Group of control
Y122 cm Y112cm
Y2 35cm Y2 15cm
Y340 cm Y3 15cm
Y445 cm Y421 cm
Y550 cm Y523 cm
Y650 cm Y628 cm
Y7 63 cm Y730 cm
Y8 68 cm Y857 cm
Y9 100 cm Y970 cm

Table 3 Post-test results

Source: Sargent test results (pretest)

As it was seen in the previous table, after
applying thesix-week trainingwith afrequency
of three times a week and the intensity of two
hours of work sessions, some observations
can be identified such as an increase in the
height of the vertical jump, greater efficiency
in jumping technique, greater resistance and
repetition capacity in jumps

Based on the post-test, implemented in
both groups (experimental and control),

and after implementing the plyometric
training program, the junior volleyball
players belonging to the experimental group
achieved higher vertical jumps compared
to their initial measurements, especially
when compared to the control group. This
indicates an improvement in leg power and
explosiveness, when comparing before and
after measurements.

In addition to the increase in jump height,
the players showed an improvement in
jumping technique, which is reflected in more
fluid, controlled and coordinated jumps. An
efficient jumping technique to maximize
performance in game situations. Said
plyometric training improved the resistance
and the ability to perform repeated jumps in
the players who belong to the experimental
group with measurements between 15 and 90
cm, who also demonstrated less fatigue and
a greater ability to perform multiple jumps
throughout a game of volleyball.

These results are comparable to those
obtained in the study by Mufioz, Rodriguez,
Hernandez, Ramos and Sanchez (2023), where
a positive impact was also obtained from
an explosive strength program of the lower
body to improve the vertical jump in players,
precisely demonstrating the effectiveness of
the plyometric method and the repetitions of
the sessions carried out.

CONCLUSIONS

After analyzing the existing literature on
experiences similar to the problem addressed,
and applying the power of the jump in the
athletes of a pretest applied to the junior
volleyball players of the Colén School team,
resulting in a similarity between both groups,
only with minimum differences of centimeters
from each other.

In addition, the documentary analysis of
related research and the articles consulted
were the basis for designing a training program
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based on plyometric exercises to improve the
vertical jump in junior volleyball players. This
six-week program consisted of six sessions
applied only to the experimental group, there
were two weekly meetings where training was
carried out based on plyometric exercises that
helped the students develop more quickness,
agility, speed and, above all, better strength on
the train. lower and this way achieve a better
jump for blocking and finishing in the sport
of volleyball.

Finally, when analyzing the applied
experience of the plyometrics training
program in pre-youth volleyball players at
a Colén School, the positive effects of this
intervention in the experimental group are
evident, the records obtained demonstrate a
significant increase in the height and power of
the vertical jump. after completing the training
program. The above proved to be beneficial
both for the development of leg strength and
for the improvement of jumping technique
with an advance of up to 15 centimeters when
reviewing the initial data.

Taking into account the above, it is
recommended to continue the work started
to include a detailed initial evaluation of
the level of physical condition of all junior
volleyball players before starting the training
program with all students, without separating
them into groups. This will allow the program
to be adapted and personalized according to
the individual needs of each player.

It is important to have the supervision and
guidance of a coach or professional trained in
the plyometric method. It is recommended to
contact the sports secretary and the Atlantic
volleyball league to continue the process
and ensure adequate development of actions
to improve performance. of the volleyball
players.

For correct execution of the exercises
and minimizing the risk of injury, a gradual
progression in intensity and training load
throughout the program is suggested. As
volleyball players gain strength and endurance,
more challenging exercises can be introduced
to continue to encourage improvement in
vertical jump.

It is recommended to combine plyometric
training with other components of physical
training, such as muscle strengthening and
flexibility, to obtain complete and balanced
benefits in the physical performance of junior
volleyball players.

It is important to periodically track and
evaluate volleyball players’ progress through
vertical jump tests and other performance
indicators. This will allow the training
program to be adjusted as necessary and
ensure continued improvement in the vertical
jump.
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