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INTRODUCTION 

Volleyball belongs to the category of team sports. It is a game with an excellent public 

appeal due to the emotional content it offers, the boosting of the players' creative capacity, and 

the character of total involvement in the battle, regardless of the score (Mureșan, 2005). 

Emerging as an alternative to the game of basketball, it became trendy among young 

players, as at that time, the known games were football, rugby, handball, and tennis (Volleyball, 

2015). In the current era, volleyball is defined by the speed and diversity of actions and the 

constant refinement of these actions. An ever-increasing point of hitting the ball, ingenuity in 

forming attacking combinations, and flexibility in selecting defensive systems characterize, 

according to Barzouka, Sotiropoulos, Drikos, Kitsiou, and Angelonidis (2021), the modern 

volleyball game. 

Vuorinen (2018) considers that one of the essential characteristics of the volleyball game 

is the ability to spread the best ideas and strategies through imitation, from one team to another 

or from one player to another. Essentially, the moment someone invents something new and 

effective, it slowly populates everywhere, with the caveat that these changes know the 

possibility of implementation over a long period. 

At the high-performance level, we are witnessing an acceleration in the pace of the 

phases of play, an increase in the number of simulations in the offensive stages, and a change 

in the distribution of attacking actions. These increase the degree of uncertainty and prevent the 

efficient organization of the opposing team's blocking (Barzouka et al., 2021). 

This paper aims to introduce a new orientation in junior volleyball players' technical-

tactical and physical training process by implementing a training program designed to achieve 

the point and win the service.  

Further, being concerned with this sport, I have shown an interest in learning about the 

aspects related to the completion of the attack with a foot release, which led to the choice of the 

current topic. After studying the literature, we found a use of the one-legged jumps to finish the 

attack in women's volleyball both at the international and national level, especially by center 

players. Due to the distribution of passes mainly on the net, thus prefer their transmission 

towards the extremes, making it difficult for a central player to move and block.  

The procedure mentioned above is effective as long as it is technically and correctly 

used. Therefore, the one-legged jump attack should be studied primarily in women's volleyball. 

It proves its effectiveness by the possibility of "opening" the game, its advantage being linked 



 

 

to its increased speed of execution and the reduced probability of reading and anticipating the 

player's direction. 

By introducing this process in men's volleyball, the junior category will try to capitalize 

and revive it to obtain a superior vertical separation, leading to easy winning points and service. 

A higher jump gives the player a better angle of attack and the time needed to decide whether 

to force an attack or place the ball to avoid the opposing team's block.  

A new approach to this process applied in men's volleyball could have an increased 

impact on the actual conditions of the game. Additional knowledge about the characteristics of 

the one-legged drop attack in men's volleyball would contribute to a complete understanding of 

its performance. 

Therefore, learning additional information about new ways to carry out offensive phases 

could provide more effective measures for mitigating or even eliminating adversarial defensive 

tactics. In this sense, realizing the one-legged release attack in men's volleyball could give an 

element of great interest that can profoundly improve the performance of offensive actions, 

becoming a success factor of offensive tactics.  

The present research aims to choose a training plan to lead junior volleyball players to 

achieve superior vertical heights by identifying some critical aspects of using vertical jumps on 

one leg.  

It is assumed that implementing a technical and physical training plan adapted to the 

specifics of the volleyball game, which aims to use the release of a foot from the offset, will try 

to achieve better results in the offensive phases. Three studies were conducted on different 

aspects of one-legged vertical jump performance to address this aim and achieve a more 

contextual approach. 

In the first study, we analyzed vertical release modes and their efficiency, highlighting 

the importance of jumping ability depending on the sport practiced. The second study aimed at 

verifying the relationship between vertical jump on one leg and vertical jump on both legs 

concerning the height of the maximum point reached. Subsequently, the third study aimed to 

clarify whether the one-legged vertical jump would lead to superior height performance and 

attack accuracy quality in players on the net. 

The main argument for the choice of this theme lies in using the one-legged jump as an 

alternative method to complete the attack and score points in men's volleyball, to obtain a 

superior vertical jump, avoid the opponent's block, and win in the end.  

In our opinion, the one-legged attack can help the men's volleyball game with tactical 

combinations designed to mislead the opposing defense. Thus, by this procedure, the attacking 



 

 

player could be left with only one man at the block, as is often seen in women's volleyball, 

where the middle player acts on the ball sent backward with a medium trajectory between zones.  

This paper is divided into three parts and eight chapters. The first part of the paper 

presents the theoretical background. Then, it covers information from the literature on vertical 

release, age and training characteristics of junior players, sports form and planning in the game 

of volleyball, and training modeling.  

Part two of the paper presents the approaches and results obtained in the preliminary 

research. To this part correspond two preliminary studies which aimed, in the first instance, to 

highlight the vertical disengagement capacity between three different categories of athletes. 

These athletes used single-leg and double-leg jump as their primary way of jumping.  

The first preliminary study aimed to highlight the differences between the two types of 

the jump to decide on the optimal procedure. The second study reports the ability of volleyball 

players to use the one-legged vertical release following movement as an alternative way to 

initiate offensive attacking phases. 

The third part of the paper presents the implementation of the intervention program to 

improve the vertical clearance values, with the finality of influencing the performance level of 

the athletes involved. The intervention plan aimed at comparing two research groups following 

the application of the methodology developed to optimize the performance capacity of the 

athletes. This study was carried out during a competition season.  

The research study was conducted with volleyball players, juniors, and members of 

county school sports clubs. Therefore, the results of the intervention plan presented in this thesis 

should be attributed to this age group only. 
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THEORETICAL AND SCIENTIFIC BASIS OF THE WORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER I 

GENERAL INFORMATION ON VERTICAL JUMP IN VOLLEYBALL 

In volleyball, the high jump is expressed by combining two motor qualities: strength and 

muscle elasticity (Hantău, 2007; Pereira, de Freitas, Rodacki, Ugrinowitsch, Fowler, and 

Kokubun, 2009). Pereira et al. (2009) consider that detent is used in the rapid attainment of 

maximum force, within a movement, by exerting high acceleration on a mass. 

Petrigna et al. (2019) consider the ability to jump an essential basic requirement of a 

volleyball player to execute different game-specific actions such as the jump pass, jump serve, 

attack and block. In recent times, the evolution of the volleyball game highlights the importance 

of increased vertical clearance rates in achieving superior results. Two other attributes are 

involved as a combined motor quality; the factors influencing the two motor qualities will also 

influence vertical jump.  

In our opinion, these factors are age, gender, muscle fiber thickness, the level at which 

training begins, continuity of the training process, and ability to concentrate. 

Vertical release height, according to (Baker, 2014; Ficklin, Lund, and Schipper, 2014), is 

influenced by the efficient use of arm swing, with 30-40% of the release height due to better 

use of elastic energy, but also by the specific composition of the muscle fibers. 

In volleyball, vertical jump is most commonly found in attacking and blocking actions. 

Depending on the characteristics of the movement and of the hit, it takes the following forms: 

double-legged spike, single-legged spike and double-legged spike. Of these, we will now look 

at vertical jump of one-legged. 

To better know what the one-legged strike is, first, we need to understand what the strike 

for attack means. In the Rules of Volleyball approved by the FIVB in 2012 the attack shot is 

defined as the action that directs the ball into the opponent's playing space, excluding the serve 

and block.  

The single-leg jump attack can be performed from in front of the lifter, behind the lifter 

or from the side. It is used with good results when the player's movement is parallel or slightly 

oblique to the plane of the net and the completion of the individual offensive action takes place 

between adjacent areas.  

According to (Klavora, 2000; Tudor, 2005), measurement means comparing a given 

quantity with a standard quantity and specifying the difference between it and the standard 

quantity, specifying how much or how many times it is greater or smaller than the usual 



 

 

quantity. In performance and high performance sport, the assessment of subjects' performance 

has acquired particular significance (Klavora, 2000; Tudor, 2005).  

The same authors point out that stakeholders need to capture all the aspects that arise in 

carrying out these activities. Thus, in the field of motor activities, measurement is presented in 

various particular elements, and is encountered in the areas of research and teaching and 

learning in order to follow the development of somatic factors or motor aspects. Sports activities 

are increasingly influenced by decisions based on quantitative information, and measurement 

is the primary source of this.  

According to Sattler, Sekulic, Hadzic, Uljevic and Dervisevic (2011) vertical jump 

performance can be measured by a variety of modalities, from the more sophisticated, such as 

platform jumps, jump mats, to those readily available, such as the Sargent test. 

Sattler, Sekulic, Hadzic, Uljevic and Dervisevic (2012) consider that in volleyball there 

are several specific moves associated with vertical release: the jump to block and the release 

move to attack.  

According to Luis (2000) traditionally, the Sargent test is also the most commonly used 

method to measure vertical jump, as it is simple and does not require a lot of materials to 

implement. Basically, it involves measuring the difference between the height with the 

outstretched arm and the height of the maximum point reached following a vertical jump from 

the site. 

Borges et.al (2017) consider that in order to be able to evaluate the players of a volleyball 

team, it is necessary to be able to transport the equipment to the training site, taking into account 

that volleyball players usually train on the court, in relatively large numbers, and transporting 

all participants to a laboratory would be impossible and very expensive.  

Alanen, Räisänen, Benson and Pasanen (2021) consider that a solution for measuring 

biomechanical patterns during athletes' activity would be the Vert mobile device, as it can 

provide real-time information related to the quality of specific movements or executions in 

order to improve performance.  

Taylor, Cohen, Voss and Sandercock (2010) argue that volleyball is a sport based on fast 

explosive movements with a concise time of occurrence, in which vertical release is an essential 

component in both attacking and defensive phases. 

 In this sense Cojocaru and Cojocaru (2019) state that the development of vertical jump 

is a significant objective in the game of volleyball, because it is an essential quality for all 

players and thanks to plyometrics it receives a substantial effect in increasing power and 

developing specific muscle fibers. 



 

 

Suresh, Begum, Meeran, Sivakumar and Pharma Int, Sci Bio (2017) point out that 

movements performed at speed and changes in direction specific to the game of volleyball must 

be trained to produce the explosive force that is required for full performance. These types of 

movements are characterized by muscle stretching and shortening phases, which are the basis 

of plyometric training. It's a method used since ancient times to help athletes run faster, jump 

higher and throw farther.  

According to Soundara and Pushparajan (2010) plyometric training includes exercises 

that make muscles capable of reaching maximum strength in the shortest possible time. To 

achieve these goals, strength is essential. 

Mirela, Raducu, Antoanela, Carmen and Giurgiu (2014) state that plyometrics serves to 

rapidly mobilize increased innervation activities; increase the frequency of impulse release in 

explosive power; develop the nervous system to react with maximum speed to muscle 

lengthening, which produces a faster contraction with full force. 

The fundamental principle of plyometrics lies in the rapidity of the change between the 

two types of contractions, the secret of this change lies in the transition from a state of 

lengthening to a form of shortening as recalled by Polakovičová, Vavák, Ollé, Lehnert and 

Sigmund (2018). Plyometric training is aimed primarily at developing strength in both the lower 

and upper limbs. 

According to Dolati, Ghazalian and Abednatanzi (2017) TRX training was established 

in 1990 under the name of general strength development training and is recognized as a current 

modality used in the exercise of performance and high performance athletes.  

It is considered by Ide, Silvatti, Marocolo, Santos, Da Silva, Oranchuk and Mota (2021) 

to be a new training concept, falling under the category of functional training and originally 

appearing in the fitness world, it has become a very effective way to improve sports 

performance. 

Dolati et. al. (2017) state that TRX training is a unique modality that uses one's own 

body weight as resistance with positive effects on the human body by strengthening muscles, 

increasing joint stability and strengthening ligaments. 

Taking into account all the opinions of the aforementioned authors, we recognize the 

increased effectiveness of functional training, performed with the TRX device, in terms of 

developing lower limb muscles and increasing their stabilization. 

 

 



 

 

SUMMARY OF CHAPTER II 

AGE AND TRAINING CHARACTERISTICS OF JUNIOR VOLLEYBALL 

PLAYERS 

Palao, Manzanares and Valadés (2014) consider that sports performance depends on the 

combination of tactical, technical, mental and physical, as well as anthropometric indices.  In 

the game of volleyball, anthropometric index are fundamental due to the existence of an 

obstacle, namely the net, which is at a height of 2.43 meters and can only be overcome by a 

high vertical clearance. 

In this regard, Toselli and Campa (2018) present the anthropometric values for the 

athletes they researched, aged 15 to 16, in the following manner. For the zone 4 player they 

issue the following values: height 193.81 cm, torso height from sitting 57.11 cm, body weight 

90.74 kg, body mass index 24.17, lower limb length 136.70 cm. 

Following (Baker, 2003; Baker, Cobley and Fraser-Thomas, 2009), the anthropometric 

values of the centre player are as follows: height 202.30 cm, torso height from sitting 60.96 cm, 

body weight 93.22 kg, lower limb length 141.34 cm and body mass index of 22.77. With regard 

to the universal shooter, the anthropometric parameters listed are as follows: height 202.77 cm, 

torso height from sitting 60.63 cm, length of lower limbs 142.14 cm, body weight 96.26 kg and 

body mass index 23.37. 

Karahan (2011) states that maximal aerobic power is manifested between the ages of 12 

and 16 during adolescence, with improved indices during puberty. The same author argues that 

explosive power, jumping skills and speed develop between the ages of 14-16 and especially 

during puberty. The development of motor skills and physical preparation specific to the game 

will be addressed in terms of a multilateral physical practice.  

Cojocaru and Cojocaru (2018) consider that at this age group, players must be able to 

perform: the forward dig, the forward attack - the return procedure, the overhead set from the 

jump, two-handed up and down passes, the two-handed block, placing the ball with one or both 

hands.  

According to Poenaru (2006) the content of training for 15-16 year olds is focused on 

harmonious physical development, which consists of toning the muscle chains involved in the 

actions of the game, stimulating the capacity for specific effort, preparing the segments of 

primary importance and joint mobility.  



 

 

The ability of players in this age group as Cojocaru and Cojocaru, (2018) recall includes: 

the ability to make the sideline pass, one-handed jump pass, simulated offensive shot and jump 

pass, three-player block and self-double.  

According to Moșneag and Mureșan (2004) the content of training is based on 

harmonious physical development which aims to achieve an optimal weight ratio, active mass 

and adipose tissue, functional support for specific effort, muscular elasticity and joint mobility. 

According to Moșneag and Mureșan, (2004) the training process should lead the athlete 

through several stages of training, from initiation to performance, with precise tasks to facilitate 

learning, refinement and automation.  

Roman et. al. (2017) susțin faptul că participanților le este solicitat în cadrul jocului de 

volei o pregătire fizică corespunzătoare, iar pentru dezvoltarea valorică a jucătorilor este 

necesară și pregătirea segmentelor solicitate.   

According to (Mureșan, 2005; Mroczek, Superlak, Kawczyński and Chmura, 2017) the 

basis of a volleyball player's training is the development of motor skills, by solving specific 

tasks in the attack and defence phases.  The general physical activity of volleyball players is 

carried out by means of exercises of a general nature, but also by means of activities borrowed 

from other sports. As for the development of combined motor skills, according to Mureșan 

(2005), this can be developed without the use of special apparatus, only exercises without a ball 

and exercises with a ball are necessary. 

 Savu and Pehoiu (2018) mention that speed is a paramount motor quality in the game 

of volleyball, manifesting itself in a wide range of forms, from the simplest to the most complex. 

The manifestation of these forms in the volleyball game is explained by Soundara and 

Pushparajan (2010) and translates into the players' ability to perform changes of direction with 

speed. 

The most important factors that determine speed are: the mobility of the unfolding of 

the fundamental nervous processes, the rate of conduction of the nervous influx, the speed of 

response of the muscle to the nervous excitation, the length of the segments engaged in the 

movement and the type of fibre of which the force is composed (Kinetic, 2017). 

For the development of speed in volleyball training, (Mureșan, 2005; Cojocaru and 

Cojocaru, 2015) propose the following methods: the alternative method, the repetition method 

and the competition method. For the development of reaction and execution speed, Mureșan 

(2005) proposes: exercises without the ball - jumping in all directions, quick changes of 

positions and orientations to auditory and visual signals; activities with the ball - throwing and 



 

 

passing in the form of a race, catching and retrieving the ball rebounded from the wall, dynamic 

games. 

In volleyball training, to develop speed in its various forms of manifestation, exercises 

with a small number of repetitions are used, but executed at maximum speed, with long pauses, 

in which light specific and non-specific relaxation exercises are introduced according to the 

authors Soundara and Pushparajan (2010). Through training, coordination processes influence 

the learning and improvement of specific motor acts, with a decisive role in the formation and 

advancement of new skills. Thus, an athlete with well-developed coordination skills will be 

able to master technical elements more easily. 

Thanks to the fact that the actions in volleyball are generally random, in order to 

facilitate learning, the simplest forms of teaching are used, divided into clear segments with 

logical sequence according to the author Reynaud (2011). To enable athletes to adapt their 

performance in order to cope with complex competitive situations, the technique of the 

volleyball game must be constantly developed. Acquiring a high level of technical elements is 

fundamental, provided athletes learn the tactics of volleyball as Gamaliy and Shlonska (2016) 

point out.  

The improvement of technique and tactics relies not only on the coach's knowledge, but 

also on the athlete's ability to master certain elements. The athlete's ability to learn depends on 

their ability to process new information, based on previous patterns and individual motor skills. 

According to Lungu (2015), the leading tactical element of the strategy in the offensive 

phases is the attack. The same author states that a player positioned in the front line can take an 

attacking kick at any height, being obliged to make contact with the ball in his own half. 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER III 

PARTICULARITIES OF THE PERIODIZATION OF THE COACH IN JUNIOR 

VOLLEYBALL 

As Platoniv, (2015) states, athletes develop and refine their functions progressively over 

a long period of time. Therefore, maintaining a high level of adaptive responses in modern sport 

over a more extended period of time has as its primary purpose, the maintenance of sport 

performance at a maximum accessible level and is characteristic for the final stages of the 

annual training, as Platoniv (2015) indicates. 

Any increase in effort in the training of athletes must be followed by an unloading phase, 

during which the level of activity is decreased according to Bompa (2003).  

Bompa (2003) also argues that the physiological base of the volleyball player must be 

developed during the training and development phase, which is designed according to the 

competitive needs. Thus, for the game of volleyball only one competitive step is used, in which 

there is only one peak of form. Such a plan is called a monocycle and is divided into preparatory, 

competitive and transition phases. 

The authors Lyakh, Mikolajec, Bujas and Litkowycz (2014) argue that the goals aim to 

develop the type of sport-specific strength that the player needs to optimise their performance. 

The principle of this period is the involvement of most muscle groups, preparing muscles, 

ligaments and tendons for the following phases of training and demand.  

By Lyakh et. al. (2014) the goals of endurance staging aim to develop endurance in three 

phases: anaerobic, aerobic and specific, using an annual plan with a single peak. 

Cissik, Hedrick and Barnes (2008) argue that staging strength begins early in the season with a 

focus on aerobic strength development through high-volume, low-intensity training, gradually 

progressing to lower-volume, high-intensity workout. 

According to the authors Lyakh et. al. (2014), speed staging depends on the 

characteristics of the sport, the level of performance and the competitive program. The training 

of athletes in team sports differs from that of athletes in individual sports.  

According to the authors Ohuruogu, Jonathan and Ikechukwu (2016) in the literature, 

the notion of fitness has been replaced by that of sports fitness or peak training condition and 

represents, the main goal to be achieved through the sports training process. It occupies a central 

place, given that it acts as the primary goal. The ways of assessing athletic fitness are given by 

factors that attest to: excellent health, superior results obtained in competitions and control tests, 



 

 

higher values of functional indices, a remarkable ability to recover according to Sian and 

Hopkins, (2014). 

Hartmann, Wirth, Keiner, Mickel, Sander and Szilvas (2015) state that the manifestation 

of athletic fitness can vary from a few days to a week or more, after which loss of muscular 

fitness definitely follows, if training has been approached correctly. The evolution towards the 

peak of athletic form during an annual plan is the result of organised, systematic training, in 

which the athlete's effort capacity, the acquisition of skills and tactical procedures reach high 

levels.  

Periodisation is one of the most important concepts of training and planning and refers 

to two essential aspects of athlete training: 1. Periodisation of the annual plan (its primary 

purpose is to divide the whole year into more minor training phases, thus facilitating the 

planning and implementation of the training programme) and 2. The sequencing of motor skill 

development phases (refers to the prioritisation of training phases to lead to higher indices of 

speed, strength, endurance and skill). 

Mazon, Gastaldi, Sacco, Cozza, Veloso and Souza (2011) highlight the following 

aspects of the typical periodization of sportsmanship in the game of volleyball, dividing them 

into three essential stages: 1. Preparatory or preparation of children with special skills; 2. 

Competitive practice or training of high-performance athletes; 3. Transition stage. The same 

authors argue that the traditional periodisation model has several limitations in the structure of 

athlete training, due to the large number of competitions leading to inconsistent training periods. 

Garganta (2007) considers that the forward-looking training of children with 

outstanding skills makes them future candidates for Olympic and world medals. Training high-

performance athletes for participation in high-profile competitions requires a great deal of 

training, which takes between three and seven years. The development of fitness in this category 

takes on a different and complex configuration, due to the movement of athletes in their 

respective clubs and national teams.  

In terms of the training of athletes participating in domestic competitive activities, the 

acquisition of sportsmanship at this stage includes a finite number of athletes. The timing of the 

movement is carried out according to the competition calendar, respecting the characteristics of 

the effort specific to the branch of sport. 

The objectives of this period are represented by the increase of morpho-functional 

possibilities and physical qualities, the enrichment of the baggage of skills and basic motor 

skills and, last but not least, the conclusion of the collective and the installation of a climate of 

work and discipline as indicated by Mureșan (2004). 



 

 

As far as specific training is concerned, the objectives of this period are to get fit. The 

dynamics of the effort that characterise this period involve measures that gradually increase in 

intensity by abandoning general exercises and replacing them with specific activities.  

According to Moșneag and Mureșan (2004), the majority of specific training is carried 

out both on the basis of standardised technical-tactical methods and on the basis of special 

exercises for each component, the proportion of which is gradually reduced. 

Ohuruogu, Jonathan, and Ikechukwu (2016) argue that participation during a 

competitive year in competitions is given a preparatory and verification character, which will 

help to guide the whole training system, thus raising the level of effectiveness of dominant 

playing actions according to position specialization.  

Cissik, Hedrick, and Barnes (2008) consider that the competitive phase is followed by 

the active rest phase, during which the intensity decreases and the athletes' preparation reaches 

an almost recreational level. This is generally achieved by means specific to other sports. 

Cissik et al. (2008) believe that in this stage, the content phasing aims to develop speed 

and detent endurance, increase strength and speed indexes, and maintain aerobic endurance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER IV 

PATTERNS AND MODELLING IN THE GAME OF VOLLEYBALL 

Modeling involves, first of all, developing a model. According to Turner et al. (2019), 

in mathematical logic, modeling involves correctly interpreting a formal system or adding new 

axioms to a given system of axioms. 

The modeling components of possible annual training and competition model for a volleyball 

team at the club level are 

• the model of player selection; 

• the model of team play on the six positions, with efficiency coefficients; 

• The training model on technical-tactical, physical, psychological, and theoretical 

components and the model of the sports calendar with its objectives. 

Stöckl et al. (2017) state that the model in the game of volleyball must always be 

conceived as practically feasible, and for its indicative establishment, it is necessary for the 

coach to know the play of the opposing teams, the possibilities of his team and to be up to date 

with all the news in the field. 

Through the team and players' game model, Moșneag and Mureșan (2004) understand 

the concrete and whole way their game is to be played at a given moment in a competition. The 

game model appears as a whole that allows us to evaluate and compare the content of the game 

with that of the top teams in international championships. It is evaluated in terms of the essential 

elements and the development and direction of the volleyball game.  

According to Hileno, Arasanz, and García-de-Alcaraz (2020), the known game 

complexes are the KI complex, which starts with the reception of the service and continues with 

the construction of the attack. The pattern at the winning point, also known as the II complex 

or side-out transition, comprises the totality of defensive and counterattacking actions. 

Hileno et al. (2020) find that the two complexes are considered obsolete because they 

can only analyze aspects related to receiving from and obtaining points from the service. On 

the other hand, recent studies by Loureiro, Hurst, Valongo, Nikolaidis, Laporta, and Afonso 

(2017) highlight the existence of six-game complexes. Four new complexes, complementing 

the two existing ones, were recorded as K0, KIII, KIV, and KV.  

In addition to the known variables in the game, the researchers Hileno et al. (2020) 

found it necessary to add new variables in the game phases. These variables are the type of 

serve, the area in which the serve was performed, the area in which the opposing team made 



 

 

the reception, the area in which the ball was set for an attack, and the number of players 

available for attack. 

Below, we detail the characteristics of each of the complexes as mentioned above: 

The K0 complex has been given the service name and is represented by the situation 

where the game phase no longer continues.  

According to the findings of Hileno and Busca (2012), complexes III, IV, and V are 

based on defensive actions at the ground or net, doubling the attack, blocking, and reorganizing 

the counterattack on the recovered ball. 

The KIII complex represents the game situation that does not allow the construction of 

the offensive phase of play to become the phase of play completed by the attack. Instead, it can 

end with the ball being recovered by the opposing team.  

The KIV complex is where the phase of play is completed by attack or counter-attack. 

However, the construction of the attack is disorganized, and the ball is passed for attack by 

another player, different from the coordinating player.  

The KV complex allows offensive phases to be completed by attack or counter-attack, 

followed by a reorganization of the defense when the opponent attacks. This situation allows 

the shooting player to execute an attacking shot from the second ball or to help construct an 

offensive phase in the best conditions for the other teammates.   

The main objective of intermediate model 3 (15-16 years) is to strengthen the play 

actions in the context of the dominant morpho-functional and psychological capacities. The 

training objective is to specialize the first-line players and the second-line setter. The playing 

systems frequently used in this model are four attackers and two setters or five attackers and 

one setter.  

According to Cojocaru, Lăzărescu, and Ștefănescu (2013), the primary offensive system used 

is five attackers + one setter.  

According to Cojocaru et al. (2013), the intermediate 4 model (advanced 17-18 years 

old) involves the specialization of the player's buy zone in the first and second line. The 

offensive system consists of five attackers + one setter. As basic actions, the organization of 

attacking phases, for this model is carried out with the entry of the coordinating player from all 

zones at the reception from the service. 

The attack is combinatory, only with the players in the front line, the direction of 

movement, and the return, with placing or fake attack.  

 

 



 

 

The functional model of the coordinating player must have an excellent knowledge of 

the game and possess outstanding mental qualities. They must also be able to think quickly, be 

highly competitive and have self-control in difficult situations during the game. Another quality 

of a coordinator is that of a leader, responsible for the cohesion and harmony of the team. 

The functional model of the Zone 2 player, also called the universal striker, participates 

in an average of 110-118 game actions, of which 72 are ball actions. Of these, the authors 

Moșneag and Mureșan (2004) pointed out that his defensive actions at the net account for 23%, 

offensive actions account for 23%, taking from serving 18%, taking from attack 18%, serving 

13%, and passing or passing the ball 5%. 

This player is used in the five attackers + one setter system of play, being the 

correspondent of the point guard, with the task of passing the ball in situations where the point 

guard does not have this possibility. 

The functional model of the zone 3 player is a player who permanently plays in zone 3 

with balanced participation in all game actions. Besides being a good offensive player on the 

front line, he must also be an excellent defensive player. On average, his involvement in the 

volleyball game is 98-106 actions/set, of which 64 are ball actions as recalled by (Moșneag and 

Mureșan, 2004; Reynaud, 2015; Cojocaru and Cojocaru, 2018; Lima, Palao, Moreira and 

Clemente, 2019). 

The functional model of the player in zone 4, also called the second striker, with an 

average of 105-112 game actions/set, of which 66 with the ball, according to the findings 

(Moșneag and Mureșan, 2004; Lima et al., 2019;). The same authors consider him the player 

with the most actions in a team, which is why he is also called the force player. From the 66 

actions with the ball, the authors mentioned above distinguish the following percentage 

representations: involvement in attacking actions - 30%; involvement in blocking actions - 

19%, taking from service - 19%, taking from attack - 17%, and service - 15%. 

Within the modern methodology of acting and directing athletes' training, the authors 

(Lungu, 2015; Hileno, Arasanz, and García-de-Alcaraz, 2020) point out that significant changes 

have occurred, and the game of volleyball has not been neglected in this respect. This discipline 

requires technical, tactical, and physical training at a high level. Therefore, improved physical 

preparation has significant implications in this sport, with players performing many explosive 

moves. 

According to Serban (2009), volleyball is characterized by a rapid change in the 

character of the movement. For this reason, volleyball players must develop motor skills, speed 

of movement and reaction, and resistance to physical and mental tasks, whose intensity and 



 

 

volume alternate. It is well known that the ability to jump as high as possible and to reach the 

maximum point in the shortest time are some of the goals of a volleyball player. This 

characteristic ensures success in both offensive and defensive phases.  

According to Imas, Borysova, Shlonska, Kogut, Marynych, and Kostyukevich (2017), 

the training of volleyball players is based on the team's playing pattern and knowledge of the 

effectiveness of technical-tactical actions, all of which result from the processing of recordings. 

The same authors argue that it is crucial to know the volleyball game's structure to model its 

specific actions and set training priorities. 

The training model for a competitive year contains intermediate models, divided into 

periods and stages with staggered content, specific means, specific methods, and intermediate 

and final control tests. The technical-tactical ability of the advanced group in the training and 

checking must be determined by the execution of isolated playing actions on the service and 

taking over from the service.  

The physical component has the following objectives: increase the effort capacity 

achieved within the team; recovery, and recuperation at the end of the competitive period, based 

on active rest and recovery.  

Trninić et al. (2009) argue that the training of the advanced group represents a 

qualitatively superior stage, based on the knowledge acquired during the previous stages of 

training, with the specification that it must ensure continuity of training towards high 

performance. 

The advanced group's performance objectives aim to prepare and individualize players 

with prospects by adopting individual methodical measures designed to achieve a high level of 

preparation.  

According to Mureșan (2004), the psycho-theoretical component ensures the players' 

adaptation to the possible situations in the next game and is as essential as the other components. 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER V 

CONCLUSIONS FROM THE LITERATURE REVIEW 

The vertical release is considered an essential basic requirement of a volleyball player 

in order to be able to execute various game-specific actions such as the jump pass, jump serve, 

attack and block. 

In the game of volleyball, dexterity is expressed by combining two motor qualities: 

strength and speed and muscular elasticity. In order to able to achieve superior vertical release 

values, volleyball players need to be constantly concerned with their physical training and the 

development of strength in all its forms. The primary purpose of the one-legged release attack 

is to defeat the opposing player responsible for the block. Therefore, the basis of a volleyball 

player's training is the development of motor skills, within the game, by solving tasks specific 

to the attacking and defending phases. 

The training is based on harmonious physical development to achieve an optimal weight 

ratio, active mass and adipose tissue, functional support for the specific effort, muscular 

elasticity, and joint mobility. The training of volleyball players requires different exercises and 

training regimes that address the whole body, the main feature being the training of the lower 

body, considering that jumping is the key to success; 

By combining strength training with weights and plyometrics, strength in the lower 

limbs is most easily developed, and superior vertical release results are achieved. Athletic form 

corresponds to the graphic vision we give to the final training goals and is considered the upper 

step of the training grade. The establishment of sports form depends on how the training is 

directed and is achieved gradually over the three training periods. Periodization of training is 

the division of an entire competitive season into smaller training periods and training units;  

Modeling involves the development of a model and is a method of studying objects and 

phenomena used to provide the specific information needed. The preparation of matches and 

the establishment of the game model for each match is achieved by mobilizing the players 

physically and mentally to high levels; 

The phenomenon we studied represents only a tiny part of volleyball's physical and 

technical-tactical manifestations. Therefore, we did not proceed with the research only after 

investigating the information in the literature corresponding to the research topic. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

PART II 

PRELIMINARY RESEARCH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER VI - PRELIMINARY STUDY I STUDIU 

COMPARISON OF VERTICAL JUMPING ABILITY IN ATHLETICS AND SPORTS 

GAMES ATHLETES 

The second part of the paper includes research on vertical disengagement's ability. In 

the first study, we analyzed athletes using the one-legged release and the two-legged release as 

their jumping mode. 

The objectives of the preliminary study were: to make the organizational plan and 

establish the necessary groups, select and apply the tests necessary to start the research, 

centralize and interpret the data obtained, and analyze the data resulting from the application of 

the tests. 

From 09.08.2019 to 14.08.2019, the research started with the testing of three different 

categories of athletes who use both single-leg and double-leg vertical jumps by the nature of 

their sport. 

The starting point of this study was to demonstrate that the height achieved with a one-

legged vertical dismount is superior to that with a two-legged vertical jump. 

The preliminary study aimed to select and apply control samples to determine the most 

effective type of vertical separation. 

To this end, we formulated the following hypotheses: 

I1 Athletes who use as their primary way of jumping, the vertical jump on one leg of the 

height, will achieve higher compared with the vertical jump on both feet; 

I2 Athletes who perform the one-legged vertical jump from a different branch of sport 

may differ;  

I3 Athletes who perform the vertical jump on both legs should not differ between the 

individually measured lower limbs. 

The participants included in the research study were six in each group involved. Before 

starting testing, candidates were informed about the tasks to be performed, and the anonymity 

of data use. The research took place both in the Sports Hall of Dej and in the sports hall of the 

Sports High School of Cluj-Napoca. 

In this study, we considered it favorable to use the following main methods: the 

conversation method, with the help of which we explained to the participants what they had to 

perform; the observation method, utilizing which we observed the behavior of the athletes in 

performing the tasks; the test method, which contributed to the evaluation of the athletes' ability 



 

 

to jump higher from the spot and out of the movement. Last but not least, the statistical method 

was used to highlight the differences between the three groups and between their means. 

The apparatus used in Preliminary Study I involved using the G-Vert device, a device 

with increased reliability, which allows accurate recording of vertical separation. In addition, 

through the VERT mobile app, measurements become available in real-time and on 

myvert.com.  

In order to record and highlight the differences between the three categories of athletes 

in Preliminary Research Study I, participants were assessed using the following tests: 

T1. - AVJ. - Approach Vertical Jump - Vertical jump, from movement, reaching the 

maximum point, with one hand. 

T2. - SVJ. Standing Vertical Jump - Vertical jump, from a standing position, reaching 

the maximum point, with two hands - arm swing. 

From the analysis of the results of the Vertical Separation from the Seat (SVJ.) test, it 

appears that individual sports practitioners can achieve superior results in all participants 

compared to the groups represented by sports games practitioners. 

The results indicate that athletes recorded the best values of the jump from the spot, as 

indicated by the group average with a value of 67.133 cm, followed by volleyball players with 

a value of 58.633 cm and handball players with a 55.400). 

 When analyzing the results, the athletes achieved 8.5 cm more than the volleyball 

players and 11.7 cm more than the handball players. Regarding the differences recorded by 

sports players, volleyball players recorded 3.2 cm more than handball players.   

Based on the results obtained from the statistical analysis of the values corresponding 

to standing vertical jump, we concluded that the potential for vertical jump height from the spot 

is significantly different for at least one of the groups of athletes involved. Because the ANOVA 

test does not explicitly tell us which means were different from each other, we used the 

Independent T-Test to determine this.  

As for the statistical indicators of vertical displacement analyzed between the volleyball 

and handball groups, the results show that the value of the significance index corresponding to 

the difference between the two means is statistically insignificant.  

The statistical indicators of the vertical displacement between the group of athletes and 

volleyball players indicate that it is statistically significant.  

The statistical indicators of the vertical drop from the spot between the group of athletes 

and handball players indicate that the average difference in vertical drops between the two 

groups analyzed is statistically significant.  



 

 

The results of the AVJ test show that the athletes recorded the best release values 

following the three-step offset.  

Based on the results, we concluded that the potential for vertical disengagement 

following the three-step displacement is significantly different for at least one of the athletes 

involved, according to the results of the ANOVA test. However, since the ANOVA test does 

not explicitly tell us which means were different from each other, to determine this, we used 

the Independent T-Test.  

The statistical indicators of the vertical displacement clearance analyzed between the 

volleyball and handball groups show that the differences are not statistically significant. 

The statistical indicators of vertical displacement clearance analyzed between the 

athlete, and volleyball groups show that the differences are statistically significant.  

The statistical indicators of vertical displacement between the group of athletes and the 

handball players show that the differences are statistically significant. 

After analyzing the results obtained, the vertical disengagement capacity on one leg 

leads us to accept that the athletes obtained higher values compared to the volleyball and 

handball players for both right and left leg disengagement. 

Through our study, we aimed to highlight the most advantageous way an athlete can 

achieve the vertical release, obtaining superior indices of this type of release.  

In order to clarify the differences, athletes underwent a series of tests designed to 

quantify their ability to perform a vertical jump. First, the vertical jump was done from a 

standing position than from movement. At the same time, their ability to disengage vertically 

from each leg was also tested. Comparing the three groups on the vertical jump from a standing 

position provides clear evidence that the athletes have the highest disengagement. 

Comparing the one-legged vertical jump and the two-legged vertical jump indicates that 

the one-legged vertical release potential is significantly different for the athlete group in both 

the standing vertical jump and the vertical movement jump.  

Thus, our results confirm our study hypothesis that athletes who use the one-legged 

vertical jump as their primary mode will achieve higher jump height indices than the two-legged 

jump. 

Concerning the groups of athletes who performed the one-legged vertical dismount 

(athletics - handball), it indicates that there are significant differences between the mean of the 

two groups analyzed, both for the standing vertical dismount and the two-legged vertical 

dismount. In this sense, the results confirmed the study's hypothesis that athletes who perform 



 

 

the vertical dismount on one leg and come from different sports branches can register 

differences. 

Single-legged vertical jump refers to the possibility of athletes jumping from both the left 

and the right foot. Notably, irrespective of the type of release, all athletes recorded differences 

between the two lower limbs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER VII - PRELIMINARY STUDY II 

IMPLEMENTATION STUDY OF THE VERTICAL JUMP ON ONE LEG IN 

VOLLEYBALL PLAYERS 

The objectives of preliminary study II were: to carry out the organization plan and to 

determine the players of the research group, to learn the vertical jump of one leg from 

movement, to select and apply the tests necessary to start the preliminary research, to centralize 

and interpret the data obtained from the tests. 

The preliminary study was conducted during the 2019 - 2020 competition season and 

introduced the vertical single-leg take-off with movement into the athletes' training. 

The study's starting point was to achieve the vertical single-leg take-off with movement 

to obtain superior height indexes in the execution of the attack. To this end, we have stated the 

following premise:  

- players who perform the vertical single-leg take-off with movement will record higher 

vertical jump indices than those who perform the vertical jump with movement on both legs. 

With this study, we aimed to analyze and compare the effectiveness of vertical 

displacement disengagement on one leg with the same type of disengagement on both legs. 

The present study aimed to apply the tests and intervention program designed to lead 

the athletes to achieve superior vertical jump indices by introducing the vertical single-leg take-

off with movement. 

Thus, by applying the training aimed at perfecting the one-legged vertical jump attack 

and developing the combined motor quality, the players will achieve superior results compared 

to the results obtained from both legs' vertical jump. 

The preliminary research was carried out with the help of the athletes of the volleyball 

team of the "Alexandru Papiu Ilarian" School Sports Club in Dej. The participants involved in 

the preliminary study were 12 players aged between 15 - 18 years. 

The methods used in the preliminary research were: the bibliographical material study 

method, observation method, conversation method, experimental method, test method and 

statistical-mathematical method. 

The apparatus and materials used in preliminary study II were the following: a 

thalliometer, a medical device for measuring the waist of individuals, G-Vert device, which 

demonstrated increased reliability compared to the jumping platform. The device is widely used 

to demonstrate vertical jump capability based on the measured explosive force.  



 

 

The motor tests were those established by the Romanian Volleyball Federation and one 

developed by us to evaluate one leg's vertical jump 

In the preliminary research study, the athletes were evaluated on the following tests to 

record and compare the differences between the two types of jumps.: 

Test 1. Vertical jump from movement (one step), jumping from both feet and reaching the 

maximum point with the arm extended. 

Test 2. Vertical jump, from movement (one step), jumping from one leg with reaching the 

maximum point, with arm extended.  

Test 3. Vertical jump, from a movement (three steps), jumping from both feet, reaching the 

maximum point, with the arm outstretched. 

Test 4. Vertical jump, from a movement (three steps), jumping from one leg with reaching the 

maximum point, with arm extended.  

Test 5. Vertical jump, from a standing position, from one leg, reaching the highest point, with 

two hands, swinging arms, jumping and reaching with both hands as high as possible. 

To quantify the high jump, we used the formula used by FRV to calculate the jumping index. 

IS. = [(T / Î) x (S2 – Î + S1 – Î)] / 100 where: 

IS. = jump index; 

T = athlete's height; 

Î = net height;  

S1 = jumping from movement, three-step approach, detachment on both feet, with one-handed, 

high jump, landing on both feet.; 

S2 = high jumping from a standing position with two hands. 

The program follows two strands: technical training and physical training.  For the 

acquisition of the ability to jump vertically from one leg, we used preparatory exercises from 

the school of jumping: jumps with the ball at different heights, jumps with the knee lift to the 

chest, jumps with the heel lift to the pool, jumps with the trunk extension and pre-technical 

exercises from the school of jumping: jumping step, alternating arms and jumping step, 

simultaneous arms, respecting the stages of learning the technique. 

For strength development, the power-training method and the circuit method were used 

in the preliminary research and applied using plyometric exercises. At the stage of information 

and representation training, the participants of the preliminary study were explained and 

demonstrated what they had to perform.  



 

 

The statistical data processing was designed to reveal apparent differences in the 

evolution of vertical jump values on one leg compared to vertical jump values on both legs.  

Following the application of the proposed tests for recording the ball strike point after a 

one-step and a three-step jump with the Vertec device, the following results are illustrated 

below. 

With the single-leg vertical jump, volleyball players achieved higher maximum point 

values than when using the vertical jump on both legs. Thus, using the single-leg vertical jump, 

the results obtained were superior to those obtained using the vertical jump on both legs. 

In this sense, the statistical values between the two types of jump show statistically 

significant differences in favor of the single-leg vertical jump. Therefore, we can say that the 

vertical single-leg take-off with movement results obtained higher indices than a vertical jump 

from both legs.. 

Concerning the results obtained by the participants following the three-step movement, 

with take-off from one leg and on both legs, the results confirm that higher values of the ball 

hitting point were recorded by the vertical take-off on one leg compared to the vertical take-off 

on both legs. 

Concerning the results obtained by the participants in the study, materialized in high 

jump values and measured with the G-Vert device, it highlights the fact that jumping from one 

leg recorded higher values compared to jumping from both legs.. 

From the results of the jumping index obtained by each participant, it is clear that the 

vertical single-leg take-off was superior, classified in the VERY GOOD category, compared to 

those who dismounted vertically on both legs. 

Following the operational approach, the main conclusion is that the study's general 

hypothesis has been confirmed. Therefore, using the vertical jump on one leg with movement, 

higher values of the height of the maximum point reached and the detent was scored.  

The evidence of the superior results, recorded in the vertical disengagement test, on one leg, 

following displacement, are outlined as follows: 

❖ Testing the height of the maximum point reached with one hand, performed following 

the one-legged jump with one-step movement, yields significant differences in the 

athletes' ability to jump.  

❖ The differences between the two types of jump following the one-step movement 

indicate that all athletes, who assigned themselves the ability to jump vertically from 

one leg, could achieve higher values. These findings suggest that vertical jumping from 



 

 

one leg with movement will produce superior results compared to vertical 

disengagement from both legs. 

❖ Testing the height of the maximum point reached by comparing the two types of jumps 

following a three-step approach brings to light statistically significant differences 

between them.  

❖ The high jump values following the three-step approach, jumping from one leg, are 

significantly higher compared to the same type of bilateral approach and jump. 

❖ The jump index values, recorded at the vertical jump, from one leg of the three-step 

approach, recorded ten positions classified as VERY GOOD and two positions 

classified as GOOD. The quantification of the jumping index obtained when measuring 

the vertical jump from both legs with approach, and the same number of steps recorded 

seven positions in the VERY GOOD category and five in the GOOD category. No 

values were recorded in the SUFFICIENT and INSUFFICIENT categories. 

As can be seen, the data obtained from the measurements for each type of approach and 

jumps were compared in this study. The result of the comparison showed significant differences 

in favor of the one-legged jump for both the one-step and three-step approach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

PART III 

COMPARATIVE STUDY ON OPTIMIZING THE TRAINING PROCESS OF 

JUNIOR PLAYERS BY STREAMLINING THE FIRST LINE ATTACK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY OF CHAPTER VIII 

OPERATIONAL DESIGN OF THE EXPERIMENTAL STUDY 

This research aims to increase the motor capacity and physical condition of 

volleyball players and increase the efficiency of general and specific physical training.  

The experimental study was conducted as follows: 

• initial testing took place on 14-15.09.2020; 

• the implementation of the training program was run from 21.09.2020 - 10.04.2021; 

• the final testing of the physical detention component took place on 30.11.2021; 

• the final testing of the technical-tactical component took place on 12,13.04.2021; 

The experimental approach involved the following steps: 

➢ Literature review; 

➢ Establishment of the sample and periodization of the research; 

➢ Establishment of strategies and action objectives to improve vertical disengagement 

capacity; 

➢ Implementation and experimentation of the proposed program; 

➢ Data collection and processing; 

➢ Interpretation and representation of results.   

The aim of this research is that, after going through a physical and technical training 

program, increased efficiency of the first line attack is achieved by using the vertical, one-

legged stance from the offset. 

The research study aims to develop and implement a training plan with specific and non-

specific means to exploit the potential of vertical take-off, designed to facilitate the completion 

of offensive phases. 

The general aim of the experimental study is the evolution of the efficiency parameters 

in volleyball by aligning the internal performance strategies to the current trends of the game, 

which are based on surprising the opponent. 

The experimental study started from the hypothesis that, by introducing the vertical 

release of one foot from the offset, athletes can achieve a higher hitting point of the ball, 

simultaneously increasing the efficiency of attacking actions. At the same time, with this type 

of jump, higher values will be obtained compared to the performance age group sports in terms 

of the height of the point reached in the attack. 

The overall efficiency coefficient of the first line attack will increase due to the athletes' 

use of the vertical, one-legged stance following movement. 



 

 

In this study, a number of 24 athletes of the volleyball teams Club Sportiv Școlar 

"Alexandru Papiu Ilarian", from Dej municipality, and Club Sportiv Școlar "Viitorul," from 

Cluj-Napoca municipality, were involved and organized in two groups, the experimental group, 

and the control group.  

The experimental group carried out its activity in the Sports Hall of Dej, while the tests 

applied to the control group were carried out in the sports hall of the Sports High School of 

Cluj-Napoca. 

All participants were familiarized with the testing procedures performed at least once 

by all candidates before the start of the study. Both participants in the experimental and control 

groups were familiar with the test methodology for the physical component assessment of the 

Vertec device.  

As members of sports clubs entered the National Volleyball Championship, they were 

medically assessed at the county sports medicine office at the beginning of the season. The 

students were informed before the start of the experimental study about the purpose of the 

research, the program that's going to be implemented, and the physical tests they would 

undergo. 

The testing of the participants focused on two directions: the height of the maximum 

point reached following the vertical release from displacement and the height of the detent 

recorded with the same type of release.  

The application of the test to assess the physical component was based on the specific 

movement of each group participating in the final experiment. 

- Those in the experimental group performed the vertical displacement on one leg; 

- Those in the control group performed the vertical dismount on both legs. 

To quantify the high jump, we used the formula used by the FRV to calculate the jumping 

index.IS. = [(T / Î) x (S2 – Î + S1 – Î)] / 100 

Where: 

IS. - the jump index 

T - athlete's height; 

Î - net height;  

S1 - three-step approach, high jump, one-handed, both feet off the ground; 

S2 - jumping from the spot in height with two hands. 

We calculated the attack accuracy using the formula proposed by (Terry, 2019; 

DataVolley, 2007), which takes into account the attack efficiency coefficient. The attack 



 

 

efficiency coefficient equals the difference between successful and unsuccessful attacks divided 

by the total actions executed. 

K = (X-Y)/(X+Y) 

Where: 

K - coefficient of efficiency; 

X - actions won; 

Y – actions lost. 

According to (the Academic Development Centre, West University of Timisoara, 2019), 

effect size refers to the magnitude of a phenomenon under consideration. Effect size tells us 

how significant an impact the strategy or intervention has on participants' learning success. 

The calculation formula proposed by the Academic Development Centre mentioned 

above is a simple one and is given by the ratio of the difference between the means of the two 

groups and the mean of the standard deviations of the two groups, as follows.: 

𝑀𝐸 =
𝑀𝑔1 −𝑀𝑔2

(𝐷𝑠𝑡𝑑. 𝐺1 + 𝐷𝑠𝑡𝑑. 𝐺2) 2⁄
 

Where: 

ME – effect size; 

Mg1 – mean of the first group; 

Mg2 – mean of the second group; 

Dstd.G1 – standard deviation of the first group; 

Dstd.G2 – the standard deviation of the second group. 

The methods used in the experimental study are the methods specified in the preliminary 

research studies I and II. The following methods were used for this study: conversation method, 

observation method; experiment method; test method, and statistical method. 

Following the results of the preliminary studies conducted previously, it was necessary 

to conduct further research on the role of the one-legged release in optimizing the offensive 

actions of volleyball players. For this purpose, we developed a training plan to be used for 

validation in the experimental group. It was applied in two directions: a technical-tactical one, 

aimed at strengthening the vertical take-off on one leg, with a duration of 29 weeks, distributed 

according to the appendices, and a direction focused on the physical development of the players. 

Optimizing the physical preparation of volleyball players is a vital aspect, which 

requires a great deal of attention on the part of those involved and beyond.  



 

 

Considering the aspects discussed in the previous chapters, we can configure the main 

directions necessary to improve the physical and technical preparation of the players involved 

in the experimental study.  

In order to develop strength, we developed a macrocycle that ran for ten weeks using 

plyometric exercises and TRX. Each macrocycle comprised four weekly workouts, each lasting 

90 minutes, focused primarily on developing combined motor quality and high jump. Maximum 

heart rate was calculated according to the formula HRmax = 202 – (0,55 x age), because health 

restrictions did not allow the us of approved medical devices. 

The statistical processing of the data aimed to show convincing results on the evolution 

of the vertical single-leg take-off with movement compared to the vertical jump of both legs. 

Thus, the values obtained by the experimental group following the proposed tests to determine 

the height of the hitting point, compared with the values of the control group and the finalists 

of the European Confederations Volleyball Championship Under 17 Men (CEV U17M) were 

followed.  

Quantification of the physical component - the high jump was compared only between 

the experimental and control groups. At the same time, the results were compared between 

groups, and the effect size b was determined.  

The results achieved by the experimental group in the initial and final tests of vertical 

jump ability following the three-step approach from one leg indicate that the difference between 

the two categories of values is highly statistically significant.  

Regarding the results obtained by the members of the experimental group and the results 

of the athletes of the control group on the lower body strength, we conclude that the difference 

in means is statistically relevant. Specifically, by using the vertical jump on one leg of with 

approach, the experimental group members obtained statistically significant values compared 

to the use of the same type of release on both legs performed by the control group.  

The height of the maximum point reached by the experimental group and the control 

group members in the final tests reveals that the experimental group members achieved higher 

values in the final test than the control group members. 

Statistical analysis of the two groups of values says that vertical jump off one leg with 

the approach will result in higher indices of maximum height achieved compared to vertical 

jump with approach on both legs. 

The result of the effect size coefficient indicates a substantial effect on the experimental 

group compared to the control group, from which we can conclude that the effect is statistically 

and practically significant. 



 

 

As for the height of the ball hitting point, this was calculated by adding the height of the 

players with their arm outstretched and the height of the jump. Currently, no device records the 

height of the ball hitting point in real-time.  

The height of the attack obtained by the players of the Polish team and by the 

participants of the experimental group in the final measurements, made by taking off from one 

foot with approach, indicate that the players of the experimental group have values close to 

those of the Polish team. 

The statistical processing of the values of the hitting point height for the Polish team 

players and the experimental group members obtained in the final test indicates that the 

difference between the two means is not statistically significant. Therefore, by vertically 

jumping off one foot, no higher values of the attack point height will be obtained compared to 

the values recorded by the players of Poland. 

Concerning the statistical values of the height of the hitting point of the ball for the 

players of the French team and the experimental group members obtained in the final test, the 

results indicate that the differences between the two means are not statistically significant.  

Analyzing the results of the progressive evolution of the accuracy values of the attack, 

we can state that the results of the successful executions according to the zone in which the 

attack was carried out, leading us to admit the following. The experimental group members, 

occupants of the outside hitter, attacked with superior indices of accuracy and ease from one 

leg from zone 4 to zone 5.  

In the same study, the results of the successful executions according to the zone in which 

the attack was performed leads us to the finding that the members of the experimental group 

and occupants of the middle blocker position executed the one-legged attack from zone 3 to 

zone 5 with superior accuracy and ease. Therefore, we can conclude that by performing the 

movement behind the setter, the chances of success are higher than if the movement were 

performed in front of the setter. 

Investigating the successful executions according to the zone in which the attack was 

carried out leads us to admit that the members of the experimental group, occupants of the 

universal shooting position, carried out the single-leg detachment attack with superior accuracy 

rates, moving from zone 2 to zone 5. 

This study aimed to promote new ideas in terms of training methodology, which would 

help identify and eliminate training deficiencies of junior volleyball teams. Interdisciplinary 

research has led to significant sporting performances in this field. 



 

 

The techniques of driving through exercises specially designed to improve motor skills, 

along with those that focused on the technical-tactical component, helped to increase the 

accuracy of the execution of the attack from the front line.  

In our case, the results obtained in the two groups involved in the experimental research 

indicate that the values of the target parameters were higher in the experimental group than in 

the control group. These results were acquired using the AVJ test, which mainly aims to obtain 

a maximum detachment or reach a maximum point. In the case of the performance capacity 

materialized by their ability to disengage vertically from one leg, significant results were found 

for both the height of the maximum point reached and the height of the detent exerted following 

disengagement.  

The height of the vertical separation on both legs shown in the research papers, 

according to authors Bubanj, Stanković, Bubanj, Dimić, Bednarik, and Kolar (2010), was lower 

compared to the vertical separation on one leg. Therefore, our research can join the other studies 

in the literature by the aspects revealed regarding the vertical jump on one leg as superior to 

vertical jump on both legs. 

At the same time, Mikolajec, Waskiewicz, Maszczyk, Bacik, Kurek, and Zając (2012; 

2017) found that vertical disengagement following displacement requires shortening-

lengthening cycles of the muscle. Such neuromuscular exercises are efficient, helping to 

develop strength due to concentric contractions before jumping. 

The results recorded in the experimental study using plyometric exercises applied to the 

experimental group in the final tests resulted in significant differences in lower body detent 

compared to the initial tests.  

Hewit (2015) argues that dynamic movements in sporting activity do not always have 

to be performed on both feet simultaneously; athletes often have to perform jumps, landings, 

changes of direction, accelerations, and sudden stops, using the lower limbs alternately. As 

such, strength, endurance, and the ability to perform specific technical elements may differ 

between the right and left lower leg. We also substantiated the author's assertion in Chapter VI 

- Preliminary Study I, which was intended, among other things, to highlight the differences in 

strength between the right and left legs. The measurements of the lower body strength, 

individually for each leg, indicated that all athletes recorded higher values of the right leg 

compared to the left. 

Author Saunders (1980) conducted a study in which he recorded three basketball players 

and three volleyball players who were asked to perform ten executions of the one-legged and 

two-legged take-off movement, concluding that during the one-legged take-off, the participants 



 

 

benefited from a superior flight phase due to the free foot swing. The finding supports these 

claims that the take-off from one leg, due to free limb swing, achieved 0.35m more than the 

take-off with both legs in contact with the surface.  

Our results from preliminary study I, which compared the two types of release in three 

categories of athletes, indicate the same. Individual sports practitioners (athletes) compared to 

sports game practitioners (volleyball players) could achieve significant values of both standing 

and offset jumps using the one-legged vertical jump.. 

Tai, Wang, and Peng (2018) point out that disengaging from one and both legs following 

movement is often used in training, but sometimes also in competitions, and is considered an 

essential skill for volleyball players with involvement in both offensive and defensive phases. 

Another way in which we tried to measure the efficiency of the one-legged striding 

attack was to calculate the jumping index, which, according to Stupar, Monea, and Șanta 

(2021), is an essential indicator of athlete performance.  

Thus, we can mention that more participants in the experimental group obtained 

numerical superiority (11 positions in the VERY GOOD category) compared to the positions 

occupied by the control group (9 positions in the VERY GOOD category). As a result, we can 

note that by using vertical jump from one leg with approach, volleyballers will obtain more 

values close to the maximum threshold compared to vertical disengagement from both legs. 

Analyzing the opinions of national club coaches, the supreme quality of the one-legged 

attack is that players can benefit from a superior jump and thus have the possibility to overcome 

the opponent's block. The results presented in the preliminary and experimental study also 

support the above. 

With all these possibilities and peculiarities of the one-legged attack, it is not an action 

found in the offensive tactics of modern men's volleyball, as reported to us by the coaches of 

the national teams. They say that studying the most appropriate timing for the one-legged, first-

line break attack is not a modern trend that can improve the athletic performance of volleyball 

players. The benefits of implementing the one-legged attack depend on the positions occupied 

on the court, the players' capabilities to execute this type of attack, and the requirements of 

modern men's volleyball.  

The execution of the one-legged jump attack depends on the zone in which the ball is 

delivered. It is more efficient if it is executed from zone 3 toward zone 2, as shown in the 

experimental study. According to the opinion of the coaches and the characteristics of modern 

volleyball, zone 2 is the primary zone for the opposite hitter, who acts on the ball from the 



 

 

second line. Therefore, the opposite hitter should be removed from the game to give the middle 

blocker a chance to attack..  

As a result of the scientific approach carried out, using concrete arguments reinforced 

by calculations and statistical-mathematical analyses, the research hypothesis is confirmed, i.e., 

that, by taking off vertically of one foot, players will be able to obtain a higher hitting point of 

the ball simultaneously with an increase in the efficiency of attacking actions.  

The statistical-mathematical processing coupled with the graphical representation that 

reflects as eloquently as possible the upward dynamics of the recorded results corresponding to 

the sample of the experimental group entitles us to formulate the following conclusions, which 

reinforce the confirmation of the general hypothesis of the present research study: 

❖ The superior results obtained by the sample of the experimental group in the final test 

compared to the initial test and the control group's results in relation to the detente of 

the lower train reject the null hypothesis. 

❖ The superior results obtained by the experimental group in the final test compared to 

the initial test and the control group's results in relation to the height of the maximum 

point reached following the vertical displacement separation reject the null hypothesis. 

❖ Concerning the height of the hitting point of the ball, the results obtained by the 

experimental group at the final test compared to the results of the sports performance 

model corresponding to the age category, the null hypothesis is accepted. 

❖ The superior results obtained by the sample of subjects in the final test compared to the 

initial test and the control group test concerning the increase in the quality of the attack 

accuracy in line I lead to the acceptance of the specific hypothesis. 

From the study of the final results obtained, we can conclude that, in our opinion, the 

one-legged first line attack led to superior results in terms of the height of the maximum point 

reached after the displacement and an increase in the efficiency of the attacking actions. 

The final aim of this thesis was to identify some aspects of service use in junior men's 

volleyball. The secondary aim of the present research was to determine the effect of a training 

plan, directed by technological means, on the sports performance of the subjects involved.  

The present study has succeeded in creating a possible benchmark for volleyball players' 

physical and technical training to optimize their offensive actions. The proposed and applied 

work program, with a rich background in plyometric exercises and TRX exercises, greatly 

impacted the athletes' training, which led to superior results recorded in the final test compared 

to the initial test. This achieves the proposed goal that the potential of the participants' vertical 

jump will be harnessed by implementing a physical training plan. 



 

 

The statistical-mathematical processing, accompanied by graphical representations, 

highlights as eloquently as possible the ascendancy of the results recorded by the sample of the 

experimental group compared to the control group. Thus, we are justified in admitting the 

hypothesis that by moving one foot vertically out of motion, a higher hitting point of the ball 

will be obtained, simultaneously with an increase in the efficiency of the attacking actions.  

In this regard, the results obtained in the two groups involved in the experimental 

research indicate that the values of the parameters monitored were higher in the experimental 

group than in the control group. In the performance capacity, materialized by their ability to 

jump vertically from one leg with approach, superior results were found both in the height of 

the maximum point reached and in the height of the detent exerted following detachment.  

The vertical single-leg take-off with movement is an essential component of volleyball 

performance. We can say that it is a crucial element in preventing effective defensive tactics 

from the opponent. The manner of the one-legged attack and its ability to affect the opponent's 

game is not only based on the execution's speed but also influenced by the players' jumping 

skills.  

The successful execution of the one-legged attack is a complex skill, conditioned by the 

physical, technical, and tactical components and the other skills specific to the volleyball game. 

However, correctly using this technical skill is paramount for the outcome of a high-level match 

to be differentiated.  

 To disseminate of the results, papers have been published highlighting specific 

aspects of the research process. 

Stupar R.C., Monea G., Șanta C., Grosu E.F. , Hanțiu I. (2018) Comparative Study 

Between the Vertical Detachment of One Foot and the Vertical Detachment of Both Feet with 

One Step and Two Steps Take-Off Approach. 4th International Conference of the Universitaria 

Consortium - The Impact of Sport and Physical Education Science on Today's Society 23-24 

November, 2018 – Iași. p.341; 

https://www.sport.uaic.ro/tmp/files/2018/11/PROGRAM-UNIVERSITARIA.pdf 

Stupar R.C., Monea Gh., Monea D., Șanta C. (2019) Comparative study on 

implementation of one leg take of in the volleyball game to the center players. The 5th 

International Conference of the Universitaria Consortium. Education for Health and 

Performance.11-12. October, 2019- Cluj-Napoca. p.399; 

https://efop522.diaktanacsado.hu/en/proceeding-of-icu-2019-book 

 

https://www.sport.uaic.ro/tmp/files/2018/11/PROGRAM-UNIVERSITARIA.pdf
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Stupar R.C., Monea G., Șanta C., Somîtcă  A.I. (2020) Comparative study on the use 

of a portable alternative method for measuring high jump in men’s volleyball game. Studia 

Universitatis Babes-Bolyai, Educatio Artis Gymnasticae . Vol. 65 Issue 3, p115-122. 8p; 

http://www.studia.ubbcluj.ro/download/pdf/educatio/2020_3/09.pdf 

Stupar, R.C., Monea, Gh., Șanta, C. (2021). U17 Romanian Volleyball Player’s 

Approach Height Analysis, Related To The Jump Index As A Performance Indicator, 7th 

International Conference of the Universitaria Consortium in Physical Education, Sports and 

Physical Therapy, pag. 112 

https://www.kspu.edu/FileDownload.ashx/ICU%202021%20CONFERENCE%20PROGRA

M.pdf?id=0633e896-c006-407d-9ce8-f2167df359af 

In the present study, we tried to implement a training model in a men's volleyball team, 

junior category, aiming the increase the attack efficiency index and the performance index, 

which materialized in the athletes' ability to obtain higher jump values in the lower limbs using 

one-legged take-off depending on the specific position occupied on the court. 

At the national level, we have no information on any other work addressing the 

implementation of the one-legged spike attack in men's volleyball and especially in junior 

volleyball. Also another original element is the fact that, for the first time, we quantify the 

vertical, one-legged take-off ability from the offset in junior men's volleyball players.  

At the same time, it is the first to record the height of the point of attack in real-time in 

volleyball players, thus calculating the efficiency of implementing this procedure. At the same 

time, the study is a starting point in the attempt to implement this procedure to opposite hitters, 

who also showed an efficiency close to the values of the player in zone 3.  

The results obtained from the research confirm and reinforce the idea of introducing in 

the physical and technical-tactical training of junior volleyball players a training plan designed 

to promote the construction of an element specific to the volleyball demands. 

Following the research undertaken and the increasingly demanding requirements of 

increasing the competitiveness of individual game actions in volleyball, we formulate some 

recommendations that, in our opinion, can increase the efficiency of the technical-tactical 

actions of the first-line attack. 

The first recommendation is to integrate a one-legged attack into the early training of 

volleyball players. As it is the simplest form of vertical release, children could master this 

technique in a short period. 

http://www.studia.ubbcluj.ro/download/pdf/educatio/2020_3/09.pdf
https://www.kspu.edu/FileDownload.ashx/ICU%202021%20CONFERENCE%20PROGRAM.pdf?id=0633e896-c006-407d-9ce8-f2167df359af
https://www.kspu.edu/FileDownload.ashx/ICU%202021%20CONFERENCE%20PROGRAM.pdf?id=0633e896-c006-407d-9ce8-f2167df359af


 

 

Next, we recommend using the one-legged attack when the set and delivery of the ball 

from serve or attack are excellent. Only with such a pick-up can the opponent be surprised, as 

he will not be able to guess the next area where the ball will be passed.  

Coaches of junior teams should consider using functional training programs, specifically 

TRX and plyometric exercises, to improve player fitness. 

In order to obtain additional information about athletes' ability to perform vertical 

dismount, coaches should use wearable devices to provide this information in real-time. With 

this method of recording, coaches would not only be limited to the results of regular testing, 

quantified by tests and control samples. 

One of the limitations of our experimental study is the small sample of subjects. This 

limitation arises due to the small number of volleyball team members, approximately 14 

members. This limitation comes from the fact that there are not several junior men's volleyball 

teams operating in the same locality. Therefore, cumulating the participants of two teams from 

different localities to have an adequate sample for the application of the study would have led 

to deficiencies and training errors. Furthermore, observing the behavior and development of 

two teams from different localities would have been impractical.  

Another limitation of the research was the emergence of the SARS-Cov-2 virus, which 

caused the emergence of COVID 19. Because of this, a series of restrictive measures were 

implemented at the national level. These included a ban on access to sports matches, which 

prevented us from tracking and recording the progress of the players in order to apply vertical, 

single-legged detachment.  

Also, due to the emergence of the pandemic, the study was made more difficult because 

of the rules of social distancing, time limitation, and access to confined spaces.  

Another impediment caused by the SARS-Cov-2 virus outbreak was the prohibition of 

using devices other than personal ones, which made it difficult for us to record heart rate 

accurately. 
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