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Introduction 
The paper discusses the value of the sports results belonging to an athlete or a team, expressed by measurement units 

or points. The individual sports performance is particular to each sportsman, and the sports performance of a team belongs 

to a group and is obtained through the participation of all team players. We consider appropriate the phrase  performance 

behaviour of a team because each player participates with a share in the achievement of the established performance. 

In carrying out this research topic we started from the idea that, the training pattern of a high performance volleyball 

team, begins from knowing and highlighting the value of the main indicators of the competition pattern (the official game), 

indicators which are converted into objectives of the training pattern. 

The ‘biunivocal’ term / notion, as explained in the dictionary, comes from the French word biunivoque “which is in 

a mutually exclusive one-to-one relationship. [Pr .: bi-u -] ... having a unique correspondence in both directions, being 

devoid of ambiguity, univocity. ◊ (Math.) Biunivocal correspondence = correspondence between the elements of two sets, 

so that the elements of one of them correspond univocally to the elements of the other and vice versa” (DEX'98 (4539),). 

The biunivocal relationship implies, in the case of our research, the unique, mutual and exclusive correspondence, 

which is unambiguous, which leaves no doubt between the preparation of the training programme and the application of 

situational intentions in the competition process. The first who mentions this relationship on the occasion of different 

didactic and scientific events, was the lamented Prof. L. Teodorescu in 1963, who, however, failed to overcome the 

theoretical limits of the concept and especially to apply this aim into practice. The first coach who managed to do so was 

Colibaba-Evuleț D., in 1974, in his work “Game and training patterns for the representative basketball teams where he 

identified and applied the concrete methodological procedures of this concept, procedures with practical value. This 

relationship has often been mentioned and dealt with abstractly, aiming at the unity that must exist between training and 

competition. 

At present, through the univocal relationship between the game pattern and the training pattern, a coach aims to 

closely monitor the dynamics of the performance behaviour of the team and each player separately by means of observable 

components of the pattern and with the help of statistical indicators. Numerous sports branches (athletics, canoeing, skiing, 

swimming, etc.) successfully adopt this concept, calling it “thinking through goals” instead of the biunivocal expression we 

use. 

As the biunivocal relationship between the game pattern and the training pattern is a concept supported by many 

specialists more theoretically and less practically, in this paper we aimed to verify it in practice. For this purpose, we are 

trying to answer the following questions: “How can we convert the dimensions of the game pattern into instructional 

objectives of the training process? and “How does, in turn, the training process lead to the continuous increase of the 

performance capacity of the team?”. 

The specific performance behaviour in volleyball (the behaviour of the team and the players), implies: a way to act 

in certain circumstances or situations; conduct, manner, behaviour, manifested in all the technical elements and procedures, 

of the technical-tactical actions that contribute to the game performance. 

The thesis is structured on 3 parts and 10 chapters. The first part includes “Theoretical, conceptual and 

methodological framework for conducting the research topic”, the second part includes “Preliminary research on the 

characteristics and dimensions of the game and training patterns”, and the third part includes “Experimental research 

on the technical-tactical pattern of the players of Stiinta Bacău Volleyball team according to the level of the opposing 

teams during the competition period”, followed by the final conclusions, bibliography and a separate volume of annexes. 

Part I- The theoretical, conceptual and methodological framework for conducting the research topic contains 4 

chapters: the chapter entitled Topicality, motivation and stages of the research (formed by 3 subchapters: Research 

topicality; Motivation for choosing the topic, Research stages), chapter 2 - Pattern and the biunivocal relationship in 

volleyball (consisting of 3 sub-chapters: Pattern, types and purpose of building patterns; Pattern in performance volleyball; 

Biunivocal relationship), chapter 3  - Volleyball - a systemic approach (consisting of 3 sub-chapters: Defining and 

delimiting the concept system; Theory of systems; Systemic vision on the training and competition process) and chapter 4 - 

Training in volleyball (consisting of 5 subchapters: Methodological particularities of selection and training of women’s 

volleyball teams; Training in volleyball; Trends and methodological guidelines in the training of the performance teams in 

volleyball, assessment of the level of training and performance behaviour in volleyball; Conclusions of the theoretical part). 



2 

In order to conduct this research we had to carry out a vast activity of studying the written and online 

bibliographic materials through which we presented the theoretical problems raised by our research. 

The research from the fundamental part has allowed us to highlight the following conclusions: 

- the specialists’ concern regarding the scientific and monitored approach of the training of the volleyball 

teams; 

- the necessity to follow the evolution of the teams with modern recording and analysis tools; 

- the possibility of argumenting, structuring and extrapolating some training patterns in performance 

volleyball; 

- the possibility of training the teams based on the well-established objectives, the lack of data regarding the 

biunivocal relationship between the training pattern and the game pattern in women’s performance 

volleyball; 

- the possibility of analyzing and promoting the approach of the biunivocal relationship between the training 

pattern and the game pattern, in the process of approaching the training and competition in the women’s 

performance volleyball team at Stiinta Bacau. 

Part II entitled Preliminary research on the characteristics and dimensions of the game and training patterns 

consists of 2 chapters: Chapter 5 which presents Aspects on the research methodology and Chapter 6 which presents 

Results obtained and their interpretation and Conclusions. 

The premise of the preliminary research supports the idea that the monitoring and evaluation of the efficiency 

indices of the game actions according to the level of the opposing teams, during the 2016-2017 season, can determine the 

correct management of the training pattern and, the optimization of the performance in sports competitions. The purpose of 

the preliminary research aims to determine the efficiency indices of the game actions according to the level of the opposing 

teams in order to be able to determine the game pattern of the analyzed team and to design a training pattern for the next 

year based on this game pattern. 

The objectives of the preliminary research were aimed at: observing and recording the training process, in order to 

achieve the training pattern, and determining the game pattern in the official competitions; collecting, analyzing and 

interpreting parameters that determine the efficiency indices of the team actions, game structures and rotations in the 2016-

2017 edition of the National Women’s Volleyball Championship - Division A1 for Stiinta Bacau team and the analysis of 

the evaluation parameters of the efficiency of the game actions in order to use them in the elaboration of the training pattern 

for the 2017-2018 season of the National Women’s Volleyball Championship - Division A1 for Stiinta Bacău team. 

The hypotheses of the preliminary research are the following: 

- the analysis of the parameters and the value assessment indicators of the game actions leads to the establishment of 

the efficiency indices of the game actions of the team and of the players in the competition; 

- the analysis of the dimensions of the game pattern by means of registration allows us to establish the dimensions of 

the training pattern; 

- the analysis of the dimensions of the game pattern shows the differences between the efficiency indices of the 

game actions according to the opponent level. 

The tasks of the preliminary research were as follows: establishing the purpose and objectives of the research; 

establishing the place and duration of the research; establishing the research methods; establishing the assessment 

indicators of the research subjects; establishing research topics; observing the coaching and training process used by Stiinta 

Bacau  team in the 2016-2017 season; establishing the way of data processing and analysis; establishing the drafting mode. 

The research methods used were as follows: the method of bibliographic documentation; observation; modelling 

method; experiment; statistical-mathematical method; testing and graphical method. The subjects of the preliminary 

research were the components of Stiinta Bacău women’s volleyball team participating in the National Women’s Volleyball 

Championship - Division A1 in the 2016-2017 competition season. Stiinta Bacău team consists of 14 players, 1 manager, 1 

head coach, 2 secondary coaches, 1 physical therapist, 1 physiotherapist and 1 statistician. 

The assessment methods aimed at evaluating the technical-tactical performance of the players in the official 

matches which was made by means of the Data Volleyball 2007 Professional software. The information gathered during the 

official games using the programme, was processed in Microsoft Excel where a six-level scaling for game actions (service, 

reception and dig) was used to calculate the efficiency of the game actions, a five-level scaling for game actions (attack and 

block). The assessment scales of each game action used in the Data Volleyball 2007 Professional application are presented 

in the tables: 1, 2, 3, 4 and 5. 

 

Table 1. Assessment scale of the game action - service 

Service 

= Foul (in the net, outside the playing field, stepping on the bottom line with the foot) 

/ Half ace (the opponent’s reception is weak, the ball is sent directly to the opponent’s field) 

- Negative (the opponent’s reception is "#" or "+" and it can attack with all options) 

! Neutral (the opponent’s reception is “!” and the ball is taken on the 3 meter line) 

+ Positive (the opponent’s reception is “-”and it can only be attacked from high pass) 

# Direct point (the opponent’s reception is foul ”=”) 

 

Table 2. Assessment scale of the game action – service reception 

Service reception 

= Foul (direct point for the opponent) 
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/ Half – mistake (the service is taken directly to the opposing field) 

- Negative (the opponent’s service is ”+” and it can only be attacked from high pass) 

! Neutral (the opponent’s service is ”!” and the ball is taken on the 3 meter line) 

+ Positive (the opponent’s service is "-" and it can be attacked, but not from all attack combinations) 

# Perfect (the opponent’s service is -” and it can be attacked from all attack combinations) 

 

Table 3. Assessment scale of the game action – attack 

Attack 

= Foul (in the net, outside the playing field, breaking the attack line with the foot)  

/ Foul (attack in blocking, point given to the opponent)  

- Negative (easy dig for the opponent) 

! Neutral (blocked and recovered by the attacking team) 

+ Positive (dig difficult for opponent) 

# Point (winning attack) 

 

Table 4. Assessment scale of the game action – block 

Block 

= Foul (block out, block falling into its own field and is not played by another player) 

/ Foul (touching the net, playing the ball in the opponent’s field, the point is assigned to the opponent) 

- Negative (the ball is touched and it is difficult for the team to take it over from the team mates) 

! Neutral (blocked and recovered by the attacking team) 

+ Positive (the ball is touched and easy to take it over from the attack by teammates) 

# Point (winning block) 

 

Table 5. Assessment scale of the game action – dig 

Dig 

 

= Foul (the ball is not defended or causes the play to end)  

/ Half mistake (attack is taken over directly in the opposing field ans it cannot be counterattacked) 

- Negative (after digging, it can only be attacked from high step) 

! Neutral (the dig is within the 3-meter line area) 

+ Positive (it can be attacked from dig, but not all attack combinations) 

# Perfect (from the dig it can be attacked with all combinations) 

 

The six-level scaling and coding used for the service game action are presented as follows:  

– 0 = ”=” = Foul (in the net, outside the playing field, stepping on the bottom line with the foot) 

– 1 = ”-” = Negative (the opponent’s reception is "#" or "+" and can attack with all options) 

– 2 = ”!” = Neutral (the opponent’s reception is “!” and the ball is taken on the 3 meter line) 

– 3 = ”+” = Positive (the opponent’s reception is “-”and it can only be attacked from high pass) 

– 4 = ”/” = Half ace (the opponent’s reception is weak, the ball is sent directly to the opponent’s field) 

– 5 = ”#” = Direct point (the opponent’s reception is foul “=”) 

In order to calculate the efficiency of the service game action the following formula was used: 

E = 
𝑨+𝑩∗𝟎,𝟖+𝑪∗𝟎,𝟔+𝑫∗𝟎,𝟒+𝑬∗𝟎,𝟐

𝑨+𝑩+𝑪+𝑫+𝑬+𝑭
, where: 

– A – represents service point, of 5 points – whose value is 1; 

– B – represents service half-ace, of 4 points – whose value is 0,80; 

– C – represents positive service, of 3 points – whose value is 0,60; 

– D – represents neutral service, of 2 points – whose value is 0,40; 

– E – represents negative service, of 1 point – whose value is 0,20; 

– F – represents foul service, of 0 points – which has no value. 

The six-level scaling and coding used for the service reception and dig are presented as follows:  

– 0 = ”=” = Foul (direct point for the opponent); 

– 1 = ”/” = Half – mistake (the service reception and dig are taken directly to the opposing field and they 

cannot be attacked); 

– 2 = ”-” = Negative (the service reception and dig can be attacked only from high pass); 

– = ”!” = Neutral (service reception and dig are on the 3-meter line); 

– = ”+” = Positive (from the service reception and dig it can be attacked but not from all attack 

combinations); 

– = ”#” = Perfect (from the service reception and dig it can be attacked from all attack combinations). 

In order to calculate the efficiency of the service reception and dig the following formula was used: 

E = 
𝑨+𝑩∗𝟎,𝟖+𝑪∗𝟎,𝟔+𝑫∗𝟎,𝟒+𝑬∗𝟎,𝟐

𝑨+𝑩+𝑪+𝑫+𝑬+𝑭
, where: 

– A – represents perfectly played actions, of 5 points – whose value is 1; 

– B – represents positively played actions, of 4 points – whose value is 0,80; 



4 

– C – represents neutrally played actions, of 3 points – whose value is 0,60; 

– D – represents negatively played actions, of 2 points – whose value is 0,40; 

– E – represents half-mistake actions, of 1 point – whose value is 0,20; 

– F – represents lost actions, of 0 points – which have no value. 

The five-level scaling and coding used by the programme for the attack and block are presented as follows:  

– 0 = ”= and /” = Foul (direct point to the opponent); 

– 1 = ”-” = Negative (playing the ball unfavourably for their own team); 

– 2 = ”!” = Neutral (continuing the ball through undecissive actions); 

– = ”+” = Positive (playing the ball favourably for their own team); 

– = ”#” = Point (winning attack or block). 

In order to calculate the efficiency of the attack and block the following formula was used: 

E = 
𝑨+𝑩∗𝟎,𝟕𝟓+𝑪∗𝟎,𝟓𝟎+𝑫∗𝟎,𝟐𝟓

𝑨+𝑩+𝑪+𝑫+𝑬
, where: 

– A – represents action finalised as winning, of 4 points – whose value is 1; 

– B – represents positively played actions, of 3 points – whose value is 0,75; 

– C – represents neutrally played actions, of 2 points – whose value is 0,50; 

– D – represents negatively played actions, of 1 points – whose value is 0,25; 

– E – represents lost actions, of 0 points – which have no value. 

The results of the Student test for the efficiency indices of the game actions of Stiinta Bacău team in the 2016-2017 

season 

Following the calculation and analysis with the help of the Student test of the results of the efficiency indices of the 

game actions obtained in competitions by Stiinta Bacău team, we can state the following aspects (table no. 6): 

- there are statistically significant differences between the indices of efficiency of the game actions according to the 

level of the opponent per team for service, reception, attack, block and dig; 

- there are statistically significant differences between the indices of efficiency of the game actions according to the 

level of the opponent on game structures for dig in structure I (at service) and for service reception, attack and bloc in 

structure II (at dig); 

- there are statistically significant differences between the efficiency indices of the game actions according to the level 

of the opponent on rotations for attack in R6, service reception in R5, dig in R4 and service in R2. 

 

Table 6. Statistically significant results for the efficiency indices of the game actions for Stiinta  Bacău team in the 2016-

2017 season 

Efficiency indices 
Level 1 Level 2 

t p<0.05 
Average Std.dev. Average Std.dev. 

Team 

Service reception 0.610 0.04 0.566 0.05 2.227 0.038* 

Attack 0.578 0.05 0.647 0.06 -2.972 0.008* 

Block 0.415 0.04 0.487 0.11 -2.154 0.048* 

Dig 0.325 0.09 0.418 0.07 -2.697 0.014* 

Structure I (at service) 

Dig 0.318 0.09 0.408 0.07 -2.664 0.015* 

Structure II (at reception) 

Service reception 0.610 0.04 0.566 0.05 2.227 0.038* 

Attack 0.572 0.06 0.648 0.09 -2.250 0.036* 

Block 0.410 0.12 0.544 0.17 -2.091 0.049* 

Rotation 6 (setter in Z6) 

Attack 0.554 0.11 0.706 0.12 -3.194 0.005* 

Rotation 5 (setter in Z5) 

Service reception 0.645 0.09 0.487 0.09 4.116 0.001* 

Rotation 4 (setter in Z4) 

Dig 0.238 0.18 0.436 0.24 -2.125 0.046* 

Rotation 2 (setter in Z2) 

Service 0.339 0.13 0.494 0.12 -2.954 0.008* 
 

Presentation of the game pattern established based on the calculation of the efficiency in the game, in the 

preliminary research 

Below we present in table no. 7 the game pattern based on the efficiency indices for Stiinta Bacău team obtained 

in the 2016-2017 season. 

 

Table 7. The effective game pattern at Stiinta Bacău team after the preliminary research 

Pattern components Pattern 2016-2017 

Games 0.493 

Game structures S I (at service) 0.470 
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S II (at service reception) 0.516 

Rotations R1 (Setter in Z1) 0.480 

R6 (Setter in Z6) 0.505 

R5 (Setter in Z5) 0.482 

R4 (Setter in Z4) 0.484 

R3 (Setter in Z3) 0.514 

R2 (Setter in Z2) 0.481 

Game actions Service 0.440 

Service reception 0.588 

Attack 0.613 

Blocking 0.451 

Dig 0.371 

The game pattern made on the basis of the efficiency indices for Stiinta Bacău team obtained in the 2016-2017 

season has the following components (tab. No. 7): 

- the efficiency pattern per match; 

- the efficiency pattern on game structures: structure I (at service) and structure II (at service reception); 

- efficiency pattern on rotations: R1 (setter in Z1), R6 (setter in Z6), R5 (setter in Z5), R4 (setter in Z4), R3 (setter in 

Z3), R2 (setter in Z2); 

- the efficiency pattern on Game actions: service, service reception, attack, block and dig. 

This game pattern based on the efficiency indices will be considered as a standard and will be compared with the 

results obtained in the matches of the 2017-2018 season in order to be able to perform the training pattern according to the 

game patterns obtained and to demonstrate the biunivocal relationship between the two patterns (training and game), better 

said, the two patterns influence each other and depend on each other. 

The conclusions of the preliminary research are the following: 

- the hypothesis according to which the analysis of the parameters and the value assessment indicators of the 

game actions lead to the establishment of the efficiency indices of the game actions of the team and of the players 

in the competition has been confirmed. The efficiency indicators were calculated; 

- the hypothesis according to which - the analysis of the dimensions of the game pattern using the recording means  

allows to establish the dimensions of the training pattern has been confirmed; 

- the hypothesis according to which - the analysis of the dimensions of the game pattern shows differences between 

the efficiency indices of the game actions according to the level of the opponents has been confirmed. 

- it is necessary to study / monitor the behaviour of the team and of the players in the official competitions 

expressed through the value of some parameters and value indicators. and these must be the objectives of the 

training pattern for the 2017-2018 season of the National Women’s Volleyball Championship - Division A1 for 

Stiinta Bacău team; 

- as a result of the preliminary research, there is a biunivocal relationship exists between the dimensions of the 

game and training patterns which can be improved both by the performance behaviour of the team and of the 

players, but also by the quality of the training process. Therefore, there is a need to perform an experimental 

research in the 2017-2018 season for Stiinta Bacău team; 

- it is necessary to implement the analysis programmes and to monitor the performances of the teams participating in 

the National Women’s Volleyball Championship - Division A1 by the Romanian Volleyball Federation. 

Part III. Experimental research on the technical-tactical pattern of the players of Stiinta Bacau volleyball team 

depending on the level of the opponent teams during the competition period. This part of the thesis is composed of 4 

chapters: Chapter 7. Methodological framework of the research; Chapter 8. Results obtained and their interpretation; 

Chapter 9. General conclusions of the research; Chapter 10. Elements of originality, recovery, limits and perspectives of the 

research. 

The aim of the experimental research is to highlight the biunivocal relationship between the training pattern and the 

game pattern in the women’s performance volley, depending on the level of the opposing teams. The objectives of the 

experimental research were aimed at: developing and implementing the training pattern for the competition period of the 

2017-2018 season with the coaches of Stiinta Bacau women’s volleyball team and collecting and analyzing the data that 

compose the game pattern using the Data Volley 2007 Professional application from the official games played in the 2017-

2018 season and highlighting the differences between the efficiency indices of the game actions performed by Stiinta 

Bacau team in the 2017-2018 competition season depending on the level of the opponent between the two seasons and 

highlighting the existence of a biunivocal relationship between the used training pattern and the achieved game pattern. 

 The tasks of the experimental research were as follows: establishing the purpose and objectives of the research; 

establishing the place and duration of the research; establishing the research methods; establishing the evaluation indicators of 

the research subjects; establishing the research topics; establishing the training patterns used by Stiinta Bacău team during the 

competition period (Phase I of the National Volleyball Championship Division A1); establishing the way of data processing 

and analysis; establishing the way of writing the research results. The experimental research hypotheses verified that the 

efficiency indices of the game actions depend on the level of the opposing teams and if the technical-tactical training of the 

competition period has a positive influence on the efficiency indices of the game actions and influences the biunivocal 

relationship of the game pattern – training pattern. 

The research methods in the experiment conducted were the same as in the preliminary research. The subjects of the 

experimental research were 14 players (table no. 8) of Stiinta Bacau Women’s Volleyball Team which participated in the 
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National Volleyball Championship Division A1 in the 2017-2018 competition season. It should be mentioned that out of the 

14 players presented in table no. 8 there are 7 players who participated in the preliminary research, out of which 4 players were 

regular first-team players in both studies that they performed in this thesis. The evaluation methods in the experimental 

research were represented for the assessment of the technical-tactical performance of the female players of Stiinta Bacău 

volleyball team in the 2017-2018 season by Data Volleyball 2007 Professional and the assessment scales and the formulas for 

calculating the efficiency indices of the game actions presented in the preliminary research. 

 

The results of the Student test for the efficiency indices of the game actions for Stiinta Bacău team in the 2017-

2018 season presented in table no. 9 regarding the efficiency indices of the game actions obtained in competitions by 

Stiinta Bacău team show the following aspects: 

- there are statistically significant differences between the efficiency indices of the game actions depending on the 

level of the opponent per team for block; 

- there are statistically significant differences between the efficiency indices of the game actions depending on the 

level of the opponent on game structures for service and dig in structure I (at service) and for attack in structure II 

(at dig); 

- there are statistically significant differences between the efficiency indices of the game actions depending on the 

level of the opponent on rotations for block in R1, attack in R6 and R5, dig in R4,  service and attack in R3 and 

R2. 

 

Table 9. Statistically significant results for the efficiency indices of the game actions for Stiinta Bacău team in the 

2017-2018 season 

Efficiency indices 
Level 1 Level 2 

t p<0.05 
Average Std.dev. Average Std.dev. 

Team 

Block 0.417 0.16 0.590 0.12 -2.531 0.022* 

Structure I (at service) 

Service 0.405 0.02 0.443 0.05 -2.167 0.046* 

Dig 0.394 0.06 0.495 0.08 -3.138 0.006* 

Structure II (at dig) 

Attack 0.581 0.07 0.667 0.06 -2.712 0.015* 

Rotation 1 (setter in Z1) 

Block 0.417 0.16 0.590 0.12 -2.531 0.022* 

Rotation 6 (setter in Z6) 

Attack 0.552 0.06 0.678 0.06 -4.423 0.000* 

Rotation 5 (setter in Z5) 

Attack 0.528 0.09 0.635 0.08 -2.715 0.015* 

Rotation 4 (setter in Z4) 

Dig 0.431 0.14 0.601 0.15 -2.491 0.024* 

Rotation 3 (setter in Z3) 

Service 0.358 0.07 0.486 0.03 -5.158 0.000* 

Attack 0.628 0.15 0.831 0.24 -2.189 0.044* 

Rotation 2 (setter in Z2) 

Service 0.434 0.07 0.338 0.09 2.632 0.018* 

Attack 0.697 0.05 0.606 0.09 2.678 0.016* 

 

The comparative results of the Student test for the efficiency indices of the game actions at the matches with 

level 1 teams presented in the table no. 10 show the results with differences between the averages of the efficiency indices 

of the game actions between the two seasons in the matches with level 1 teams rejecting the null hypothesis and being able 

to state with a probability of 95% that the obtained results are not accidental and are influenced by the performed training. 

 

Table 10. Statistically significant comparative results for the averages of the efficiency indices of the game actions in 

matches with level 1 teams 

Efficiency indices 

Level 1 Teams 

Season 2016-2017 Season 2017-2018 
t p 

Average Std.dev. Average Std.dev. 

Team 

Block 0.415 0.04 0.482 0.08 -2.345 0.044* 

Dig 0.325 0.09 0.401 0.03 -2.279 0.049* 

Structure I 

Dig 0.318 0.09 0.394 0.06 -2.334 0.044* 

Structure II 

Block 0.410 0.12 0.525 0.07 -3.065 0.013* 
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Rotation 1 

Service 0.389 0.08 0.480 0.06 -2.316 0.046* 

Rotation 6 

Service reception 0.584 0.11 0.692 0.06 -2.299 0.047* 

Rotation 5 

Block 0.409 0.11 0.534 0.08 -2.839 0.019* 

Rotation 4 

Service reception 0.605 0.11 0.679 0.10 -2.285 0.048* 

Dig 0.238 0.18 0.431 0.14 -2.268 0.049* 

Rotation 3 

Dig 0.388 0.14 0.597 0.29 -2.411 0.039* 

Rotation 2 

Service 0.339 0.13 0.434 0.07 -2.383 0.041* 

Attack 0.568 0.15 0.697 0.05 -2.282 0.048* 

Dig 0.243 0.16 0.444 0.23 -3.560 0.006** 

 

Therefore, by analyzing the results from table no. 10 we can state the following: 

- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

teams of level 1 per team for block and dig; 

- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

level 1 teams on game structures for dig in structure I (at service) and for block in structure II (at tdig); 

- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

level 1 teams on rotations for service in R1, service reception in R6, block in R5, service reception and dig in R4, 

dig in R3 and service, attack and dig in R2. 

The comparative results of the Student test for the efficiency indices of the game actions at the matches with level 2 

teams presented in the table no. 11 emphasizes the differences between the averages of the efficiency indices of the game 

actions between the two seasons in the matches with level 2 teams, rejecting the null hypothesis and being able to say with 

a probability of 95% that the obtained results are not accidental and are influenced by the training performed.  

 

Table 11. Statistically significant comparative results between the averages of the efficiency indices of the game actions in 

the matches with level 2 teams 

Efficiency indices 

Level 2 Teams 

Season 2016-2017 Season 2017-2018 
t p 

Average Std.dev. Average Std.dev. 

Team 

Service reception 0.553 0.02 0.599 0.04 -2.870 0.024* 

Dig 0.392 0.06 0.489 0.07 -2.446 0.044* 

Structure I 

Dig 0.386 0.07 0.495 0.08 -2.648 0.033* 

Structure II 

Service reception 0.553 0.02 0.599 0.04 -2.870 0.024* 

Attack 0.603 0.06 0.667 0.06 -2.369 0.049* 

Rotation 1 

Service 0.381 0.07 0.505 0.07 -3.284 0.013* 

Attack 0.530 0.09 0.632 0.06 -2.387 0.048* 

Rotation 5 

Service reception 0.476 0.09 0.591 0.10 -2.548 0.038* 

Rotation 4 

Block 0.333 0.17 0.558 0.21 -2.702 0.031* 

Dig 0.372 0.26 0.601 0.15 -2.392 0.048* 

Rotation 3 

Service 0.409 0.08 0.486 0.03 -2.484 0.042* 

Attack 0.635 0.09 0.831 0.24 -2.512 0.040* 

Rotation 2 

Dig 0.327 0.18 0.505 0.19 -2.540 0.039* 

 

The analysis of the results from table no. 11 highlights: 

- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

level 2 teams per team for service reception and dig; 
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- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

level 2 teams on game structures for dig in structure I (at service) and for service reception and attack in structure II ( at 

dig); 

- there are statistically significant differences between the efficiency indices of the game actions in the matches with 

level 2 teams on rotations for service and attack in R1, service reception in R5, block and dig in R4, service and attack in 

R3 and dig in R2. 

 

Analysis of the biunivocal relationship between the training and game patterns for Stiinta  Bacău team in the 

2017-2018 season 

In order to show that there is a relationship between the two patterns (training and game), we analyzed the game 

patterns obtained in each stage of the National Division A1 Championship for women’s volleyball in the 2017-2018 season 

and compared them with the game pattern obtained in the previous season (2016-2017) which will be taken as a standard in 

this interpretation. 

The training of Stiinta Bacău team took place during the competition period of the 2017-2018 season following the 

weekly training patterns (microcycles) presented in subchapter 7.10.3., pp. 126-133. This training was based on the game 

pattern presented in the preliminary research and which is the benchmark we refer to in the weekly training patterns for this 

competition season. 

Below, we present in table no. 12 and figure no. 1 the final game pattern of Stiinta Bacau volleyball team in the 

phase I of the A1 National Championship where it is observed that better efficiency indices (+) were obtained per game, 

game structures in all rotations, less in R6 and game actions for service reception, block and dig. 

 

Table 5. Final values of the efficiency indices of the game pattern of Stiinta Bacau team 

Pattern components 
Initial 

Pattern 

Final 

Pattern 

 

Assessment 

Match 0.493 0.508 + 

Game 

structure 

S I (at service) 0.470 0.477 + 

S II (at service reception) 0.516 0.545 + 

Rotations R1 (Setter in Z1) 0.480 0.508 + 

R6 (Setter in Z6) 0.505 0.485 - 

R5 (Setter in Z5) 0.482 0.489 + 

R4 (Setter in Z4) 0.484 0.537 + 

R3 (Setter in Z3) 0.514 0.547 + 

R2 (Setter in Z2) 0.481 0.508 + 

Game actions Service 0.440 0.422 - 

Service reception 0.588 0.610 + 

Attack 0.613 0.605 - 

Block 0.451 0.470 + 

Dig 0.371 0.432 + 

 
 

Figure 1. Final representation of the efficiency indices of the game pattern for Stiinta Bacău team 

 

 The conclusions of the experimental research were as follows: 

- values of better efficiency indices (+) were obtained for most of the components of the game pattern per: match. 

game structures (SI and SII), rotations (R1, R5, R4, R3, R2) and game actions (service reception, block and dig) in 

the 2017-2018 season compared to the initial pattern; 

- the efficiency index values were lower (-) than those scheduled for the 2017-2018 season in R6 and at service and 

attack; 

- the hypothesis according to which the efficiency index of the game actions depends on the level of the opposing 

teams has been confirmed; 

- the hypothesis according to which the technical-tactical training from the competition period has a positive 

influence on the efficiency indices of the game actions - in other words it influences the game pattern - and from this 

interaction we can demonstrate that the biunivocal relationship of game pattern - training pattern has been 

confirmed. 

 By completing our analysis we can say that there is a biunivocal relationship between the training pattern and the 

game, these two patterns influencing each other. 
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General conclusions of the research 

From a theoretical point of view, our research highlights the following: 

- there are more theoretical than practical data on demonstrating the biunivocal relationship between the game 

pattern and the training pattern in performance volleyball; 

- it is necessary to use specialized programmes for recording and analyzing the volleyball game in training and 

competition in order to be able to track and improve the players’ and the team’s performance behaviour; 

- achievement of the training pattern based on the data recorded and analyzed with specialized programmes in the 

official competitions in the current performance volleyball. 

From the point of view of preliminary research we can conclude the following: 

- the statistical differences between the averages of the efficiency indices of the gambling actions according to the 

level of the opponent confirm one of the hypotheses of the preliminary research; 

- the game pattern of Știința Bacău team based on efficiency indices by recording and analyzing data by means of 

the Data Volleyball 2007 programme must be true “targets” (objectives) of the training pattern for the experimental 

research. 

 The implementation of the Data Volleyball 2007 programme in the first league of the National Volleyball 

Championship by the Romanian Volleyball Federation is a statistical progress of the volleyball game in Romania. 

 From the point of view of experimental research we can conclude the following aspects: 

 - there are statistical differences between the averages of the efficiency indices of the game actions of the two 

seasons analyzed, depending on the level of the opponents, at Stiinta Bacău team, which shows that the training pattern 

influenced the game pattern and vice versa; 

 - most of the efficiency indices of the game pattern components in Stiinta Bacău team were improved in our 

experiment, a fact which represents that there is a relationship between the two patterns (game and training); 

 - the values of the efficiency indices of the game actions depend on the level of the opponent, which confirms 

one of the hypotheses of our research; 

 - the technical-tactical training from the competition period has a positive influence on the efficiency indices of 

the game actions - in other words it influences the game pattern; 

 - the results of the experimental research presented above show us that there is an interaction between the game 

pattern and the training pattern, which demonstrates the biunivocal relationship between them; 

 - meeting the performance objectives of Stiinta Bacău team in our experiment indicates that there is a biunivocal 

relationship between the game and training patterns in performance volleyball which can be continuously improved if the 

results of the game pattern obtained are the basis of the training pattern for the next season. 
The research promoted as elements of originality: 

- calculation of efficiency indices from the 2017-2018 season for the studied team; 

- a training process based on the knowledge of the efficiency indices of the studied team; 

- preparing training patterns according to the efficiency indicators obtained in the previous season; 

- checking and highlighting the efficiency of the technical-tactical training pattern used during the competitive 

period of the 2017-2018 season; 

- highlighting the positive / negative interaction/ influence of the efficiency indices of the game actions on the 

game pattern from the previous season; 

- the action of establishing and highlighting a biunivocal relationship between the game pattern - the training 

pattern. 

- data analysis by means of the Data Volleyball 2007 Professional application regarding the players’ competition 

performance. 

Research limits 

- the lack of use of the Data Volleyball 2007 Professional programme in trainings with the Romanian teams and 

the production of statistics; 

- finding new ways of assessing the players and volleyball teams technically and tactically during the official 

competitions to increase the performances obtained nationally and internationally; 

- the existence of a new Data Volley 4 programme that could be used to create the game pattern based on the 

individual parameters obtained by the players in the official competitions. unpaid and unused. 

Research perspectives 

- resumption of research on other age categories; 

- extension of the research on all the teams participating in the National Volleyball Championship; 

- the need to use this biunivocal relationship between the game and training pattern for the future in order to 

increase the performance of the club teams in Romania and the national team in the coming years. 

 


