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Abstract 

In the game of volleyball, the correct elevation of the ball for offensive shots is essential to exert an adequate ball hit and 
achieve points in favor. The objective of the present investigation was to establish a range in the elevation of the third 
time towards position 4 to improve the attack in volleyball players. For this investigation, a protocol was created that 
equalizes the conditions and executions that are carried out during an official volleyball match, this protocol was applied 
to 13 players in the position of male lifter from different selective teams in Puebla city. The method of observation and 
measurement by videometry was used and 13 elevators from the state of Puebla selected in a non-probabilistic way 
were compared, each one made 10 elevations as established by the protocol, each one of the subjects to be studied was 
recorded and each one was cut video to a direction of 3 to 5 seconds with the help of the online video trimmer, once the 
cuts were made, it was analyzed with the help of the "Tracker" program that analyzes the parabolic shot, as is the 
elevation in volleyball, this program locates the ball by points and with a Cartesian plane as well as with its respective 
calibration offers numbers in meters according to each point that the program locates. With the data obtained, the range 
for elevation can be known and thus the coach can have one more tool on how to evaluate his player in the point guard 
position.  
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1. Introduction

Throughout history we have verified that ball games existed in Mesoamerica, the "tlachtli with the Mayas or the pok-
tapok" with the Zapotecas, to mention some cultures in which this ancient game existed. In such a way, the human being 
has modified his forms of movement for different causes and reasons, out of necessity, to survive and to stand out among 
other aspects and with the passing of time different competitions were invented, in teams or individually, always 
expressing or trying to be better than others, and thus games were invented that would later become sports, movements 
that would become techniques, attack and defense strategies that would later become tactics. The rapid development 
of competitive sports in the world demands from volleyball players not only a good physical condition, but also the 
ability to understand and comprehend advanced techniques and tactics [1,2]. 

With the evolution of humanity, there were many other sports inventions such as soccer in 1863, basketball in 1891, 
baseball in 1893, American football in 1895 and volleyball in 1895, mentioning these sports because of their popularity 
among ball sports and because except for soccer, all the others were created in the United States of America [1]. 

In each of the sports disciplines there are different situations that can be analyzed according to the different scenarios 
that can occur in each one, such as fouls, shots, baskets and shots [3]. 
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Man has made use of different tools to study sports processes in greater detail, in such a way that different technologies 
and didactic resources are used to obtain greater precision and vision [3,4]. 

In volleyball, being more precise in the foundation of the volley or the elevation, it is extremely difficult for the player 
to be able to perform an ideal execution in a short time due to the complexity of the fine motor skills that this requires, 
if each of the errors that are analyzed. He commits and understands what he must do so that everything turns out in the 
best way, it is when this foundation changes to become the best weapon of the volleyball player, mainly for attack. 

As tools there are also the different programs that can be used, as is the case of "Tracker" that helps to measure the 
parabolic shot, and in particular in volleyball practice it is used to evaluate the elevation [5,6]. 

Today there are multiple ways to evaluate the player in any sport, there are different tests that evaluate multiple abilities 
so that the coach can carry out a good planning and make his players the most outstanding. The objective of the present 
investigation was to establish a range in the elevation of the third time towards position 4 to improve the attack in 
volleyball players. 

2. Material and methods 

The present investigation was characterized by being based on the scientific method since it is possible that it is 
reproduced not only in people or in different places, but also with other technical elements of volleyball, or any motor 
gesture that is desired. In addition, the type of research is quantitative in which measurement was used as a fundamental 
method, due to obtaining numerical data that were obtained from the "Tracker" program and the assignment of values 
at the time of the athletes execution to be able to rely on statistical procedures. The test was named for the specific 
execution to evaluate the elevation in the third time in volleyball. 

The maximum height of the ball was measured and it was located that it reached the third third of the field, ensuring 
that the elevation was as close as 1 meter away from the band line in position 4, likewise the parabola of the ball was 
observed to locate an ideal range for the shot in the third time. 

The placement of the ball was made pleasing each of its attackers, and to choose them according to the different 
situations of the game. In fact, the basic technique must be learned, but only in order to take advantage of it and develop 
your own physical and technical qualities. 

Contact was made near and above the forehead, with the hands cupped open, offering the ball a concave surface on 
which the index fingers and thumbs formed a diamond shape. Visual contact with the ball and fingers (diamond) were 
maintained at the time of the volley. Contact with the ball was made only and exclusively with the inner and upper 
surface of the fingers (distal phalanx). 

The cushioning of the trajectory of the ball occurred as the ball approached the player, the latter accompanied the 
downward trajectory with a flexion of the joints of the elbows, hips, knees and ankles, maintaining tension in the wrist 
joint. 

Ball projection, the kinetic chains of the joint knots were extended in an upward and forward direction (parabola), 
depending on the desired trajectory (height and direction). This movement of flexion and extension of the body limited 
the errors in the direction of the passes, resembling this foundation to the action of a projectile fired from a short barrel. 

From the forward elevation, from the correct contact position, with the ball in front of and above the eyes, the extension 
angles of the joints affected the type of trajectory desired. 

Three cones were placed in position 1, two on the attack line at a distance of 3 meters from the touch line and one more 
on the midfield line at the center of the field at three meters from the touch line. 

Cones were placed in the position 4 zone with a distance of 1 meter forming a square on the midfield line and on the 
sideline. 

The coach threw balls into the elevator from position 5 or 6 in order to carry out 10 elevations in the third time to 
position 4. 
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The camera was placed at a height of 2.43 meters in order to observe the net and the field in its entirety, as well as the 
height of the gym. 

The camera was located at a distance of 2.50 meters from the final line of the field, guaranteeing a total view of the field 
and the player. 

The lifter with the bases already established made his elevations with the objective that they arrive continuously, 
performing the elevation in the third time (in static) with these the information was obtained to quantify the precision 
of the parabola and the maximum point of the ball. Once the videos were taken, they were cut from 3 to 5 seconds so 
that the "Tracker" program would perform a better function when focusing the videos (Figure 1). 

Each participant was told that they had to perform ten elevations in the third time and that they would only have one 
opportunity to perform them, emphasizing that they should perform them as they were taught and in this case with the 
best possible execution, an individual was evaluated by each occasion (Figure 2). 

The qualification was with the range that was established with the data collected from each elevation and with the help 
of the "Tracker" program that facilitated locating the maximum, minimum height and the parabola of the elevation. 

The data record included: name, years of sports experience, "Tracker" program. Once having the videos to evaluate, they 
were opened in the program one by one. The Cartesian plane was generated and located at the reference point to be 
measured. The program was calibrated with a sign already placed in the real situation of the exercise, in this case it was 
a green ribbon placed on the right post of the volleyball net and the calibration measurement was placed in the box, and 
the the balloon with the selection of “Create point mass” (Figure 3). 

 

Figure 1 Editing of the videos in the "Tracker" program to improve focus 
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Figure 2 Cartesian plane generation and location of the reference point 

 

 

Figure 3 Location of the ball with the selection of “Create point mass” 

The program located the different points of the elevation until its culmination and in the lower right box it presented 
the elevation data. 

With the data processed by the "Tracker" program, it was possible to transfer them to a database for each elevation 
(Figure 4). 
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The data obtained in the "Tracker" program and the Excel database were used for each of the elevations of the subjects 
to be evaluated. Measures of central tendency and standard deviation were used to summarize all the data taken in this 
study into a single value, with a total of 130 higher points per elevation. 

 

Figure 4 The program determined the different elevation points and the elevation data was presented in the lower 
right box 

3. Results  

The results were obtained after carrying out the protocol with the 13 selected subjects and were evaluated with the 
"Tracker" program, where each player showed a result of the highest point of each elevation making a total of 130 (Table 
1). 

The maximum point found among all the elevations of each of the individuals evaluated was 3.78 meters with the 
program and 6.21 meters with the calibration and addition of the volleyball net, along with the lowest point that was 
1.48 meters and 3.90 meters with the addition of the height of the volleyball net (2.43 meters) respectively. 

The average of all the lifts was 5.17 (+2.43), the latter data being the ideal for the lift in the third time   in the direction 
of position 4. With the standard deviation, the error data for the total of the lifts is obtained. 0.413620144, the player 
who equals the standard deviation number has to modify his training habits or modify his forms in order to do a better 
job in the future. 
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Table 1 Records with the "Tracker" program of the 13 participants, showing the highest point of each elevation. 

 

The range of the elevation is obtained from the addition of a standard deviation and the subtraction of a standard 
deviation, this gives us a total range of 82 cm for the elevation in the third time presented in the following Likert scale 
(Table 2). 

Table 2 Likert scale for elevation in the third time 

Elevation over range < 5.61 

Median + 1 standard deviation    5.61 Ideal elevation 

Median elevation    5.19 Ideal elevation 

Median - 1 standard deviation    4.78 Ideal elevation 

Low height lift > 4.78 

 

According to the results of the standard deviation, only one of the participants had the greatest range of error, since the 
standard deviation of their lifts was equal to the standard deviation of the total lifts evaluated, with 92.31% of the 
participants being those who they managed to complete the test with 4.5 and 6 meters tall. 

64.61% of the elevations (84/130) are in the ideal range for a shot in the third time in the direction of position 4, 16.92% 
of the elevations (22/130) are low in height for a shot in the third time in direction to position 4, 18.46% (24/130) of 
the elevations exceed the ideal range for a shot in the third time in the direction of position 4. 



World Journal of Advanced Research and Reviews, 2023, 18(01), 181–188 

187 

4. Discussion 

Volleyball is a sport that requires speed, power and dynamic capacities, which implies developing explosive strength 
and resistance, therefore the fundamental objectives of volleyball training are characterized by the work of elevation in 
attacks as a way to win in the confrontation between attackers and defenders [7,8]. 

Different investigations have led to the proposal of the use of technologies and the design of diagnostic tests that allow 
determining the relationship between the speed of the shot and the reaction time of the players before and after 
different matches, using the radar gun at 4, 5 , 6, 7, 8 and 9 meters from the net, orienting it towards the ideal position 
in which the hits would be made. Together with this test, a controller is used that is placed behind the handball goal to 
measure the speed of the shot with the pistol. A scorer accompanies the controller to write down the speed that the 
players perform during 10 shots. In addition, a video camera is used that is located to the side of the players, at an 
adequate distance, to document the movements of the shot and the control of the time from the touch of the ball hit until 
it makes contact with the floor, this being one of the examples where technology is used to improve the conditions of 
the game [9-12]. 

Since the shot is the main technical attacking gesture of a team, it is the element that culminates the offensive phase of 
a play, having as its mission to overcome the net and the opposing defense, both blocking and field defense, hence the 
importance of this work that allows to evaluate the correct elevation of the ball. It must be considered that the structure 
of technical execution varies from one to another, the moment of the start of the race and, above all, the moment of the 
beat. Then, the kick takes place immediately before the ball is hit by the setter, so that the moment of his finger touch 
coincides with the start of the spiker's elevation. The present investigation where the ideal elevation for an adequate 
spike was evaluated will allow for better offensive actions and ensure offensive positioning [13-16].  

5. Conclusion 

Given that all the subjects evaluated individually have a standard deviation lower than that of the total lifts evaluated, 
it can be stated that the lift is ideal for a shot in the third time from position 2 to position 4. The best elevations are those 
that are close to the median of all elevations (5.19 meters high).  

Compliance with ethical standards 

Acknowledgments 

To the institution for the facilities granted to carry out this work. 

Disclosure of conflict of interest 

The authors declare that they have no competing interests.  

Author’s contributions 

All authors contributed equally to the conception and development of the work. 

Statement of informed consent 

Informed consent obtained from each of the total participants in the present investigation. 

References 

[1] Fernandez-Truan JC. Genesis of urban sports. Athenea Digital, 2018; 18(1): 349-364. 

[2] Moreno A, Moreno MP, García L, Iglesia D, Del Villar F. Relationship between procedural knowledge, experience 
and performance. A study in volleyball. European Journal of Human Movement, 2006; 17: 15-24. 

[3] Yan X, Lei Z. Physical fitness training of volleyball players based on scientific theory. Revista Brasileira de 
Medicina do Esporte, 2023; 29: e2022-0296. 

[4] Schutz LK. Volleyball. Phys Med Rehabil Clin N Am, 1999; 10(1): 19-34. 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1517-86922023000100238&lang=es
https://search.scielo.org/?q=V%C3%B3leibol%2C+historia&lang=es&count=15&from=0&output=site&sort=&format=summary&fb=&page=1&q=V%C3%B3leibol&lang=es&page=1
https://search.scielo.org/?q=V%C3%B3leibol%2C+historia&lang=es&count=15&from=0&output=site&sort=&format=summary&fb=&page=1&q=V%C3%B3leibol&lang=es&page=1


World Journal of Advanced Research and Reviews, 2023, 18(01), 181–188 

188 

[5] García LED, Vela RJM, Gibert O'Farril AR. Biomechanical differences of the volleyball spike in junior players. 
Revista Cubana de Investigaciones Biomédicas, 2019; 38(2): 170-181. 

[6] Guzmán-Vargas KD, Suarez-Barón MJ, Torres-Pérez Y, González-Sanabria JS. Analysis of sports gestures of 
volleyball jump service using videometry. Revista Científica, 2022; 43: 20-37. 

[7] Luong CD, Cortegaza FL. The importance of resistance to the speed of the shot to the ball in volleyball. 
EFDeportes.com, Revista Digital 2010; 15 (151): 1-5. 

[8] Garrido-Castro JL, Gil-Cabezas J, da Silva-Grigoletto ME, Mialdea-Baena A. Tridimensional kinematic 
characterization of female volleyball spike. Rev Andal Med Deporte, 2017; 10(2): 69-73. 

[9] Portela PY, Rodriguez SE. Study of attack in college volleyball. Revista Ciencias del Deporte, 2014; 10(1): 31-39. 

[10] Magarinus R, Buligon L, Marques MM. A proposal for the introduction of the teaching of functions through the 
use of the Tracker. Ciencia e Natura, 2015; 37(3): 481-498. 

[11] Zhang Z. Analysis of volleyball video intelligent description technology based on computer memory network and 
attention mechanism. Computational Intelligence and Neuroscience, 2021: 1-9. 

[12] Aedo-Muñoz E, Tamayo CV, Rojas RC, Hernandez WC, Brito C, Miarka B, Arghoty BR, Dal Bello F, Herrera VT. 
Power and electromyographic activity in college volleyball players. Revista de Ciencias del Ejercicio y la Salud, 
2020; 18(1): 1-14. 

[13] Iglesias GMM, Novoa AT. The shot in volleyball. EFDeportes.com, Digital Magazine 2008; 13(121): 1-9. 

[14] Yang L. Fatigue injury in volleyball players under jump resistance training. Brazilian Journal of Sports Medicine, 
2022; 28(6): 686-689. 

[15] Alves da Silva MCJ, Greco PJ. Tactical-strategic knowledge of Brazilian champions volleyball setters: from training 
to high level. Brazilian Journal of Physical Education and Sport, 2011; 25(3): 513-535. 

[16] Yuanting L. Athletes reaction capacity in the performance during a volleyball competition. Brazilian Journal of 
Sports Medicine, 2023; 29: e2022-0375. 

http://www.google.com/search?q=%22Garc%C3%ADa%20Lasluisa,%20Erik%20David%22
http://www.google.com/search?q=%22Vela%20Rodr%C3%ADguez,%20Jefferson%20Michael%22
http://www.google.com/search?q=%22Gibert%20O%27Farril,%20Alberto%20Ra%C3%BAl%22
https://search.scielo.org/?lang=es&count=15&from=0&output=site&sort=&format=summary&fb=&page=1&q=V%C3%B3leibol%2C+t%C3%A9cnicas
http://www.google.com/search?q=%22Guzm%C3%A1n-Vargas,%20Karen-Daniela%22
http://www.google.com/search?q=%22Suarez-Bar%C3%B3n,%20Marco-Javier%22
http://www.google.com/search?q=%22Torres-P%C3%A9rez,%20Yolanda%22
http://www.google.com/search?q=%22Gonz%C3%A1lez-Sanabria,%20Juan-Sebasti%C3%A1n%22
https://search.scielo.org/?q=V%C3%B3leibol%2C+historia&lang=es&count=15&from=16&output=site&sort=&format=summary&fb=&page=2&q=V%C3%B3leibol&lang=es

