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Abstract – The aim of the present study was to compare the tactical and technical behavior 
of beginner players in volleyball side-out between four distinct situations of reduced games 
with different area/player ratios: 4.5 m2 (3.0 m x 3.0 m), 8.0 m2 (4.0 m x 4.0 m), 10.58 m2 
(4.6 m x 4.6 m), and 13.52 m2 (5.2 m x 5.2 m). We analyzed 76 games played by 16 players 
with a mean age of 12.2 ± 0.5 years and experience of 1.2 ± 0.8 years of practice. Tactical 
and technical behavior was analyzed using an adaptation of the Game Performance Analysis 
Instrument (GPAI). The analysis was conducted for passing, setting and attacking according 
to the components related to technical adjustment, technical efficiency and decision-making. 
The results showed that players presented higher technical and tactical indexes in the passing 
and setting skills in 4.6 m x 4.6 m and 5.2 m x 5.2 m situations. Also, in the 3.0 m x 3.0 m 
situation higher technical indexes were found for the attacking. No differences were found in 
the tactical behavior of attacking for tested situations. We conclude that the environmental 
constraints imposed by the small-sided games imply distinct technical and technical behaviors. 
Thus, the pedagogical strategy of using small-sided games for the teaching of volleyball for 
beginner players must be associated with the intended objectives for each basic volleyball skills.
Key words: Decision-making; Efficiency; Efficacy; Sport.

Resumo – O objetivo do presente estudo foi comparar o comportamento tático e técnico de jogadores 
iniciantes no voleibol no side-out de acordo com quatro situações distintas de jogos reduzidos com 
diferentes relações área/jogador: 4,5 m2 (3,0 m x 3,0 m), 8,0 m2 (4,0 m x 4,0 m), 10,58 m2 (4,6 m 
x 4,6 m) e 13,52 m2 (5,2 m x 5,2 m). Foram analisados ​​76 jogos disputados por 16 jogadores com 
média de idade de 12,2 ± 0,5 anos e experiência de 1,2 ± 0,8 anos de prática. O comportamento tático e 
técnico foi analisado por meio de uma adaptação do Game Performance Analysis Instrument. A análise 
foi realizada para a recepção, o levantamento e o ataque de acordo com os componentes relacionados 
ao ajuste técnico, eficiência técnica e a tomada de decisão. Os resultados mostraram que os jogadores 
apresentaram índices táticos e técnicos superiores nas habilidades de recepção e levantamento nas situ-
ações de 4,6 m x 4,6 m e 5,2 m x 5,2 m. Além disso, na situação de 3,0 m x 3,0 m foram encontrados 
índices técnicos mais elevados para o ataque. Não foram encontradas diferenças no comportamento 
tático do ataque para as situações analisadas. Concluímos que as restrições ambientais, impostas pelos 
pequenos jogos, implicam em comportamentos táticos e técnicos distintos. Assim, a estratégia pedagógica 
de utilização de pequenos jogos para o ensino do voleibol para jogadores iniciantes deve estar associada 
aos objetivos pretendidos para cada uma das habilidades básicas do voleibol.
Palavras-chave: Tomada de decisão; Eficiência; Eficácia; Esporte.
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INTRODUCTION

Small-sided games (SSGs) are considered effective strategies for sports 
teaching, as they reduce the number of players1 and increase the number 
of tactical and technical actions taken by players2. Thereby, SSGs require 
players to adapt to new game scenarios and enhance additional tactical 
experience in distinct situational contexts3,4. In volleyball, players relate to 
the environment through their senses. The information that comes from the 
environment to provide a solution (mental and motor) for the game problem 
relates to their tactical knowledge and accord to the player’s experience5. 

In this sense, such teaching and training strategy provides an increase 
in physical, technical and tactical performance, with a high motivational 
level, since it promotes the integration of decision-making processes and 
other intervening factors to performance6. In addition, differences in tacti-
cal and technical behavior have been observed according to the sport (i.e. 
soccer7,8, basketball9, handball10, hockey11), as their specificities demand 
different solutions within the rules of action.

The SSGs enable the identification of the skill level of the players12, 
as well as proposing effective interventions in the teaching and learning 
process in a contextualized manner13. Thus, it seems that this kind of 
pedagogical approach is effective in teaching children in physical educa-
tion classes14, as well as in high performance training6. This fact is due 
to the SSGs to increase the knowledge of the game, as it allows the ac-
tive participation in conditioned formats of practice, besides reinforcing 
the specificity of tactical-technical behavior15. In this context, changes 
regarding the number of participants, court size, rule adaptation, action 
possibilities, decision-making, among others, should be analyzed and 
considered according to the proposed objective for the activity and the 
player’s performance level6,15.

However, although SSGs are effective in different sports contexts, it is 
not clear how reduced games influence tactical-technical behaviors and how 
these are altered by task-specific16. Moreover, it is not fully understood in the 
literature how environmental restrictions, specifically game space, affect the 
tactical-technical behavior of volleyball players in SSGs. Thus, the aim of the 
present study was to compare the tactical-technical behavior on side-out, i.e. 
passing, setting and attacking, between four distinct situations of reduced 
volleyball games with novice players. We chose to analyze the side-out, as 
this game complex shows greater effectiveness in volleyball games17,18.

METHOD 

Sample
The sample consisted of 979 side-out actions resulting from the analysis of 
76 small-sided games played by 16 players with an average age of 12.2 ± 
0.5 years and an average of 1.2 ± 0.8 years of practical experience. Players 
participated in a school volleyball team and trained at a frequency of 3 times 
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a week lasting 90 minutes each training session. The study was approved 
by the University’s Research Ethics Committee under number 2.394.440.

Experimental Design
Players were split into pairs using ranking as a criterion for their consti-
tution. The highest ranked player paired the worst ranked player, and so 
on. The ranking was performed by three experienced volleyball coaches 
(more 10 years of experience in deliberate practice with coach and with 
experience in national and international tournaments) and the players 
technical-tactical levels were considered, adopting the definition proposed 
by Erickson et al.19.

Each pair played between two and three games on each intervention 
day with a minimum interval of 10 minutes between each game. The inter-
vention took place for 3 days for each pair respecting a minimum interval of 
48h between each session. The games took place under 4 different playing 
space conditions: 3.0 m x 3.0 m (9 m2), 4.0 m x 4.0 m (16 m2), 4.6 m x 4.6 
m (21.16 m2), and 5.2 m x 5.2 m (27.04 m2).

                                                                                                       
Technical-tactical behavior assessment
The technical-tactical behavior of the players during the games was evalu-
ated through the instrument validated by Collet et al.20. The analysis was 
conducted for the passing, setting and attacking, considering the compo-
nents related to technical adjustment, technical efficiency and decision-
making. According to Porath et al.21, the performance analysis observation 
criteria can be understood as follows: adjustment as movements and pos-
tures performed before, during and after contact with the ball; efficiency 
characterized as technical execution; and choices and decisions that are 
made in the game defined as decision-making.

Data Collection Procedure
The games were filmed from the top perspective with a camera positioned 
behind the court approximately 4 m above the ground and 4 m from the 
bottom line. A Sony camera with 1080p HD definition and a frequency 
rate of 60 Hz was used.

Data analysis
Descriptive data analysis used frequencies, percentages, means and stan-
dard deviations. The comparison of the game situations by means of the 
one-way variance test (Anova) and Bonferroni’s post hoc test was used 
in adjustment and efficiency, as well as the chi-square test (𝜒2) and the 
power of the phi effect (ɸ) for the analysis of categorical variables (deci-
sion-making) and significance value in both cases was p <0.05. To calculate 
the reliability 20% of the actions were reanalyzed, exceeding the reference 
value of 10%22. The intra-observer values were between 0.93 and 0.98 and 
the inter-observer values between 0.89 and 0.98. Data were analyzed in 
the Statistical Package Social Science (SPSS) 23.0.
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RESULTS

Results are presented for each volleyball skill according to the parameters of 
adjustment, efficiency and decision-making. In analyzing passing (Table 1), 
the one-way ANOVA identified that there was difference in item 1 of the 
passing adjustment. [F(3,974)= 30,861; p<0,001]. Post hoc test showed that 
the 3.0m x 3.0m condition differed from the others. In addition, it was ob-
served that there was a difference in item 1 [F(3,974)=29,433; p<0,001], item 
2 [F(3,974)=17,807; p<0,001], and item 3 [F(3,974)=3,279; p<0,02] of passing 
efficiency. Post hoc test showed that in item 1, the 4.0m x 4.0m condition 
differed from the others, and the 3.0m x 3.0m condition differed from 4.6m 
x 4.6m; in item 2, the condition 3.0m x 3.0m differed from the other condi-
tions; and in item 3, the condition 3.0m x 3.0m differed from 4.6m x 4.6m.

Table 1. Comparison of adjustment and passing efficiency in relation to the playing condition.

    Aspects analyzed Condition Mean ± SD p

Passing Adjustment

Item 1: Moves to occupy posi-
tion in the likely fall of the ball.

3,0m x 3,0m 0,29 ± 0,46

0,001*
4,0m x 4,0m 0,04 ± 0,21

4,6m x 4,6m 0,12 ± 0,33

5,2m x 5,2m 0,13 ± 0,34

Item 2: Puts in expectation 
position and adjusts its position 
according to the proximity of the 
lateral lines.

3,0m x 3,0m 0,30 ± 0,46

0,457
4,0m x 4,0m 0,27 ± 0,44

4,6m x 4,6m 0,34 ± 0,47

5,2m x 5,2m 0,29 ± 0,46

Item 3: After receiving, moves to 
perform the next action (attack-
ing or coverage).

3,0m x 3,0m 0,01 ± 0,11

0,255
4,0m x 4,0m 0,01 ± 0,07

4,6m x 4,6m 0,02 ± 0,14

5,2m x 5,2m 0,00 ± 0,00

Passing Efficiency

Item 1: Semi-flexed lower limbs 
resting on the floor at the mo-
ment of contact.

3,0m x 3,0m 0,73 ± 0,45
0,001*

4,0m x 4,0m 0,89 ± 0,30

4,6m x 4,6m 0,58 ± 0,50

5,2m x 5,2m 0,62 ± 0,49

Item 2: Positions the body 
behind the ball and contacts 
the ball in the middle of the 
supports.

3,0m x 3,0m 0,78 ± 0,42

0,001*4,0m x 4,0m 0,95 ± 0,22

4,6m x 4,6m 0,90 ± 0,30

5,2m x 5,2m 0,92 ± 0,27

Item 3: Contact the ball on 
the platform formed by the 
forearms with the upper limbs in 
extension (forearm) or contact 
the ball above and in front of 
forehead level (hands setting).

3,0m x 3,0m 0,95 ± 0,22

0,02*
4,0m x 4,0m 0,97 ± 0,16

4,6m x 4,6m 0,99 ± 0,09

5,2m x 5,2m 0,97 ± 0,17

Note. *Statistical difference between conditions p <0.05.

The chi-square test showed that there was an association between 
decision-making at passing and the game condition (𝜒2=94,625; p<0,001; 
ɸ=0,31). There was a positive association between “sending the ball directly 
to the opposing court” and the 3.0m x 3.0m playing condition (Adjusted 
Residuals [AR]: 2.7); between “keeping the ball in play in the team itself, 
but without direction (puts the ball up) and the condition 4.0m x 4.0m 
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(AR: 5,3); and between “anticipating and directing the ball into the lifting 
zone” and condition 4.6m x 4.6m (AR: 5,6)  and 5.2m x 5.2m (AR: 5,8). 
On the other hand, there was a negative association between “keeping the 
ball in play in the team itself, but without direction (puts the ball up) and 
the playing conditions 4.6m x 4.6m (AR: - 2.5) and 5.2m x 5.2m (AR: - 
3.2); and between “anticipating and directing the ball to the setting zone” 
and the 4.0m x 4.0m condition (AR: -7.0).

Considering the setting, the one-way Anova identified difference in the 
following adjustment items (Table 2): item 1 [F (3,713) = 14,848; p<0.001], 
in which the post hoc test showed that the 4.0m x 4.0m condition differed 
from the others, as well as the 5.2m x 5.2m condition; items 2 [F (3.713) = 
47.880; p <0.001] and 3 [F (3.713) = 6.858; p <0.001], where the post hoc 
test showed that the 4.6m x 4.6m and 5.2m x 5.2m conditions differed 
from the others in both respects.

Regarding the setting efficiency, the following differences were iden-
tified: item 2 [F (3,712) = 19,319; p<0.001], in which the post hoc test 
showed that the 4.6m x 4.6m and 5.2m x 5.2m conditions differed from 
the other conditions; item 3 [F (3.712) = 19.319; p<0.001], where the post 
hoc test showed that the 3.0m x 3.0m condition differed from the 4.6m x 
4.6m and 5.2m x 5.2m conditions.

Table 2. Comparison of adjustment and setting efficiency in relation to the playing condition.

    Aspects analyzed Condition Mean ± SD p

Setting Adjustment

Item 1: Moves quickly to the 
lift position.

3,0m x 3,0m 0,15 ± 0,362

0,001*
4,0m x 4,0m 0,03 ± 0,175

4,6m x 4,6m 0,14 ± 0,353

5,2m x 5,2m 0,27 ± 0,446

Item 2: Adjusts body position 
according to the trajectory of 
the ball.

3,0m x 3,0m 0,97 ± 0,158

0,001*
4,0m x 4,0m 0,98 ± 0,155

4,6m x 4,6m 0,70 ± 0,459

5,2m x 5,2m 0,69 ± 0,465

Item 3: Stabilizes body posi-
tion as a function of attacking 
completion zone (frontal plane 
setting).

3,0m x 3,0m 0,39 ± 0,489

0,001*
4,0m x 4,0m 0,44 ± 0,498

4,6m x 4,6m 0,57 ± 0,497

5,2m x 5,2m 0,64 ± 0,483

Setting Efficiency

Item 1: Contact the ball on 
the forearm platform with the 
extended upper limbs (forearm 
setting) or contact the ball 
above and in front of forehead 
level (hands setting).

3,0m x 3,0m 0,95 ± 0,212

0,991
4,0m x 4,0m 0,95 ± 0,216

4,6m x 4,6m 0,96 ± 0,202

5,2m x 5,2m 0,95 ± 0,222

Item 2: Coordinates flexion 
and extension of the upper and 
lower limbs.

3,0m x 3,0m 0,06 ± 0,230

0,001*
4,0m x 4,0m 0,01 ± 0,102

4,6m x 4,6m 0,19 ± 0,398

5,2m x 5,2m 0,17 ± 0,375

Item 3: At the moment of 
contact, directs the body 
position to the end zone of the 
attacking.

3,0m x 3,0m 0,35 ± 0,477

0,001*
4,0m x 4,0m 0,45 ± 0,498

4,6m x 4,6m 0,50 ± 0,502

5,2m x 5,2m 0,60 ± 0,493

Note. *Statistical difference between conditions p <0.05.
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The chi-square test showed that there was an association between de-
cision-making at setting and the game condition (𝜒2 = 15.229; p <0.002; 
ɸ = 0.15). A positive association was observed between “Keep the ball in 
play in the team itself, but without direction (put the ball up)” and the 
condition 3.0m x 3.0m (AR: 3.0) and between “imposing strength and 
proper direction for the ball to reach the attacking player.” and the 4.0m 
x 4.0m condition (AR: 3.7). On the other hand, there was a negative 
association between “Keep the ball in play in the team itself, but without 
direction (put the ball up)” and the 4.0m x 4.0m condition (AR: -3.7) and 
between “impose adequate force and direction so that the ball reaches the 
attacking player ” and condition 3.0m x 3.0m (AR: -3.0).

Considering the attacking, the one-way Anova identified difference in the 
following adjustment items (Table 3): [F(3,839)= 21,266; p<0,001], in which the 
post hoc test showed that the 3.0m x 3.0m condition differed from the others, 
item 2 [F(3,839)= 10,648; p<0,001], where the post hoc test showed that the 
4.6m x 4.6m and 5.2m x 5.2m conditions differed from the others conditions.

Regarding the attacking efficiency differences were found only in item 
1 [F(3,839)= 18,659; p<0,001]. Post hoc test showed that the 3,0m x 3,0m 
condition differed from the other conditions and 4,6m x 4,6m condition 
differed from the 5,2m x 5,2m.

The chi-square test showed that there was no association (𝜒2 = 10,251; p 
= 0.114; ɸ = 0.11) between attacking decision-making and game condition.

Table 3. Comparison of adjustment and attacking efficiency in relation to the playing condition.

    Aspects analyzed Condition Mean ± SD p

Attacking Adjustment

Item 1: Waits for the lift to 
begin the approach phase of 
the spike (goes to the starting 
point of attacking).

3,0m x 3,0m 0,17 ± 0,39

0,001*
4,0m x 4,0m 0,01 ± 0,17
4,6m x 4,6m 0,06 ± 0,24
5,2m x 5,2m 0,00 ± 0,10

Item 2: Adjusts the plang 
phase according to the trajec-
tory and speed of ball.

3,0m x 3,0m 0,17 ± 0,38

0,001*
4,0m x 4,0m 0,18 ± 0,39
4,6m x 4,6m 0,06 ± 0,24
5,2m x 5,2m 0,00 ± 0,00

Item 3: Adjusts the movement 
speed of the attack arm as 
a function of the opposing 
block.

3,0m x 3,0m 0,01 ± 0,09

0,994
4,0m x 4,0m 0,01 ± 0,10
4,6m x 4,6m 0,01 ± 0,09
5,2m x 5,2m 0,01 ± 0,10

Attacking Efficiency

Item 1: Positions the opposite 
foot of the dominant upper 
limb slightly forward.

3,0m x 3,0m 0,31 ± 0,46

0,001*
4,0m x 4,0m 0,12 ± 0,33
4,6m x 4,6m 0,17 ± 0,38
5,2m x 5,2m 0,04 ± 0,19

Item 2: Coordinates flexion 
and extension of upper and 
lower limbs.

3,0m x 3,0m 0,09 ± 0,28

0,095
4,0m x 4,0m 0,04 ± 0,20
4,6m x 4,6m 0,07 ± 0,26
5,2m x 5,2m 0,04 ± 0,19

Item 3: Hits the ball above and 
in front of the body with the 
dominant arm extended at the 
moment of contact with ball.

3,0m x 3,0m 0,93 ± 0,26

0,053
4,0m x 4,0m 0,97 ± 0,17
4,6m x 4,6m 0,95 ± 0,23
5,2m x 5,2m 0,98 ± 0,13

Note. *Statistical difference between conditions p <0.05.
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DISCUSSION

The aim of the present study was to compare the tactical-technical side-out 
behavior between four distinct reduced volleyball game conditions with 
novice players. The passing results showed that the best adjustment index 
occurred in the condition of 3.0m x 3.0m while the best efficiency indexes 
were in the situations where the courts presented larger sizes than this one. 
In addition, it was observed that the 4.6m x 4.6m and 5.2m x 5.2m condi-
tions were positively associated with the highest decision-making score. 
These results highlight the importance of increasing the size of the court in 
SSGs, and consequently, the area/player ratio, since it seems that technical 
gesture is conditioned by situational constraints and momentary tactics20. 
Thus, possibly the results related to the adjustment of reception are due to 
the size of the court, since smaller dimensions require less displacement 
and facilitate high scores in this dimension, when considering this non-
invasion sport. However, the literature shows that the increase in density, 
represented by the smaller space per player, results in a worse technical 
index in invasion sports games11, making it necessary to investigate this 
behavior in volleyball. In this context, our findings suggest that perform-
ing SSGs in sizes that approximate the actual area game (square footage 
per player) is important to maintain characteristics that emerge from the 
competition environment23, a fact observed in the indexes of technical and 
tactical analysis of passing.

Regarding the setting, we found that the 4.6m x 4.6m and 5.2m x 
5.2m conditions presented the best adjustment indexes, except when it 
was necessary to adjust the body position according to the ball’s trajec-
tory. Moreover, considering the efficiency, it was observed that the play-
ers presented better indexes of coordination of flexion and extension of 
the upper and lower limbs, as well as orienting the body position to the 
finishing zone of attacking at the moment of contact with the ball during 
the 4.6m x 4.6m and 5.2m x 5.2m conditions compared to 3.0m x 3.0m. 
Decision-making analysis showed that the lowest scores were positively 
associated with the 3.0m x 3.0m and 4.0m x 4.0m conditions, while the 
highest score was negatively associated with the 3.0m x 3.0m condition. 
These results corroborate the literature, showing that actions are intercon-
nected in volleyball, that is, passing interferes in setting17,18, suggesting that 
the worst technical and tactical scores found in the 3.0m x 3.0m situation 
influenced the setting. On the other hand, situational constraints imposed 
by different court dimensions and technical-tactical demands specific to 
the game scenario affect player behavior11,23.

The attacking analysis showed that the players presented better techni-
cal indexes in the 3.0m x 3.0m condition, although the decision-making 
did not differ between the spatial restrictions of the game. The results 
suggest that the limited space may have favored the execution of technical 
elements of spike, considering the smaller displacement to perform the 
technical action. In this sense, based on ecological theory and considering 
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the relationship between organisms and environment, differences in the 
technical aspects observed emerge from environmental constraints24,25. 
Technical behavior showed to be dependent on the environmental con-
straints imposed by changes in the playing space, thus suggesting that court 
size and different rules promote different behaviors, given the need to solve 
problems inherent to the game context and to consider tactical-technical 
indivisibility in volleyball performance26,27.

In summary, our findings indicate that environmental constraints and 
the interrelationship between game procedures promoted distinct tactical-
technical behaviors, suggesting that the pedagogical strategy of using 
small-sided games for volleyball teaching should be rethought according 
to the objectives of teacher/coach3,8,9. Thus, the situational constraints 
inherent in the type of practice7-16 modify the tactical-technical behavior11 
and the size of the court must be considered in the teaching and learning 
processes. In addition, from the ecological approach point of view, players 
must train and adapt to the enormous variability of actions that the context 
can provide in order to have more effective evolutions when experiencing 
these training problems28, as behaviors tactical tactics emerge from the 
context, the ecology of the game and possibilities for action29.

CONCLUSION

The results of this study contribute to understanding of tactical and tech-
nical behavior in novice volleyball players in different playing conditions. 
In this context, our findings reveal that the small games played with 
dimensions similar to the size of the official court are those that promote 
higher technical and tactical indices in the passing and setting skills. On 
the other hand, reduced playing area (4.5m2 per player) results in better 
technical indices on the attacking skill. These findings allow us to conclude 
that environmental restrictions modify the tactical-technical behavior of 
novice volleyball players, suggesting that different ecological contexts en-
able actions inherent to the specific context of the game.
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