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Abstract

The purpose study was to investigate the effect of manipulating task constraints in a Small-
sided game (SSG) on team interactions and the technical performance of players in a
competitive football game. In a quasi-experimental strategy with repeated measures, 24
amateur players of football aged 11-17 were divided into two groups of 12. In training
sessions, the first group played the equal number of players, and the second group played
with an unequal number of players on a field dimension (20x30). The SSG training period
consisted of 4 intervention sessions per week for three weeks (12 sessions in total). There
was also a competitive game at the end of each week in which the performance of the
players in the competitive games 7 vs. 7 was analyzed. The results of the team network
analysis showed that the group with an unequal player training in games had a higher
average team density than the group with the equal player training. The lowest value of
Eigenvector centrality belonged to the training group with an unequal number, and in the
total link index, they had the highest number of passes in all games. The results showed
that there was a significant difference between post-test and pre-test in successful pass (p
=0.001), dribble (p = 0.010), and goal shooting (p = 0.05). These results indicate that SSG
games play an important role in promoting team interactions and the technical
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performance of football players and that a variety of task constraints can be used to transfer
collective and technical skills to competitive football.

Key Words: Task Constraints, Small-Sided Games, Team Density, Eigenvector
Centrality, Social Networks

Extended Abstract

Background and Purpose

Small-sided games (SSG) are adjusted and smaller versions of formal games that
are designed to augment the players’ perceptions of a given tactical problem, thus
promoting adjustments in targeted behaviors. SSGs are often used in the context
of soccer training to provide an interesting way to maintain the dynamics of an
official game while making specific adjustments to focus on specific behaviors
and actions (1). However, researchers have used the term ecological dynamics as
a theoretical rationale to underpin team sports preparation. The application of
ecological dynamics to the development of practice sessions (e.g., SSGS) is an
important consideration as player’s technical skill acquisition and interactions
between players are constrained by player task constraints (2). Among these, it is
important to describe and measure the indicators of interactions between players.
Therefore, the calculation of the social network index according to the interactions
that occur between teammates, indicates the level of homogeneous or
heterogeneous communication within a team (3,4). This study aims to investigate
the effect of manipulating task constraints in a Small-sided game (SSG) on team
interactions and technical performance of players in a competitive football game.

Materials and Methods

In the present study, 24 players were selected and randomly divided into two
groups. Inclusion criteria included: age range under 17, physical and mental
health, superior right foot, and one year of experience playing at the level of
amateur football. The team performance of the players in Game 7 vs. 7 was
recorded with two GoPro 6 cameras. First, for the attacking phases from the
moment of possession of the ball to the moment of losing the ball and calculating
the frequency of actions related to the performance of the players (number of
successful passes, number of successful dribbles, and number of shots towards the
goal), Kinovea software was used. Each group had 7 main players who
participated in all the intervention exercises and competed in the weekend, pre-
test, and post-test competitive game sessions. The training sessions included 20
minutes of warm-up (low-intensity running, ball possession, and dynamic
stretching exercises), then 45 minutes of SSG training for each group, and finally
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a 10-minute cooling-down program that included static stretching exercises. In all
training sessions, a playground with fixed dimension of 30 x 20 m was considered.
Several balls were placed around the field to increase the effective playing time
with quick access to them. Each group individually performed the manipulation
conditions three times in each session with a time of 7 minutes of play and 7
minutes of rest between exercises (training to rest ratio 1: 1). The training period
of each group was 3 weeks and 4 training sessions per week. At the end of each
week, the main members of the groups played a competitive game against each
other 7 to 7. In the 13th session, the participants played an official competitive
game of 7 vs. 7 with standard ground dimension (36.5 x 55) one interval week,
and the data were recorded and analyzed as a post-test.

Results

The Shapiro-Wilk test was used to check the normality of the data. The
assumption that the data were normal in the variables was observed with 95%
confidence (p > 0.05). Mixed analysis of variance was used to analyze technical
performance data. Descriptive data for macro indices have also been used to
explain and test the hypothesis. A Combined analysis of variance (2 groups x 5
measurement steps) was used to analyze the data of passing, dribble and shoot
technique. Findings in the pass variable show that the main effect of the
measurement steps (p<0.05) is significant. Bonferroni post hoc test was used to
determine the location of differences in the measurement steps. The results
showed that there was a significant difference between the pre-test and second
game (p = 0.011), third game (p = 0.002), and post-test (p = 0.001). For the dribble
variable, the main effect of the measurement steps (p < 0.05) is significant.
Bonferroni post hoc test was used to determine the location of differences in the
measurement steps. The results showed that there was a significant difference
between the pre-test and post-test (p = 0.010). The findings of the mixed analysis
of the variance test of the shooting test showed that the main effect of the
measurement(steps (p < 0.05) was significant. SSD post-hoc test was used to
determine the location of differences in the measurement steps. The results
indicated that there was a significant difference between the pre-test and post-test
(p = 0.05).

The results also revealed that the group with an unequal number of players had
the highest average team density compared to the group with the equal number of
players in competitive games. Moreover, the lowest mean of the eigenvector
centrality was related to the group with an unequal number. In the variable of total
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links, passing interactions between players showed that the group with an unequal
player performed the most successful passes in competitive games.

Conclusion

In conclusion, according to the findings of the present study on the possibility of
improving team interactions, passing performance, dribbles, and football shots by
manipulating task constraints, it can be said that network criteria are powerful
tools to help coaches understand specific team characteristics, and making
appropriate decisions to improve the training process based on competition
analysis. This study has many practical applications for coaches, sports analysts,
and sports physiologists. Manipulating task constraints with different formats of
small field games allows coaches to use this type of training to create an efficient
workout and improve athletic performance. In general, the results obtained in
macro indicators reinforce graph theory in social networks. In football, network
nodes (i.e., players) are the agents of the system, and the interconnected lines
between players indicate how those athletes interact (i.e., ball possession) through
collective skills. The use of Small-sided game exercises is a suitable stimulus for
technical practice. Therefore, the variability of players' behavior depending on the
interaction between teammates in small field games can be useful in discovering
the real dynamics of the game. In a way, small field games facilitate the
understanding of the distance between teammates and opponents, which means
that players must discover how to perform according to the existing constraints
and time windows between players.

Keywords: Small-Sided Games, Ecological Dynamics, Social Network,
Technical Performance
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Table 1- Shapiro-Wilk test result for normality of variables distribution
P- isti PRI Wy
Statistics rou S5 0jlil Al o
value grotp ’ Variables
0.43* 0.91 S B
Equal number of players )
RIS
OLS3k nlpb olass
0.54* 0.92 Unegqual number of )
players el Coibe slo by
- 007 LS Sl ol Successful passes
' ' Equal number of players
9051
S5l pl b olass T
0.43* 091 Unequal number of
players
0.75% 0.95 OLSl ol ol
Equal number of players ]
LSl b sl 0905 e
0.92* 0.97 Unequal number of
players eeliaddse Juys
0.37* 0.90 Ol Rl olass Successful dribble
Equal number of players
SUS3L b slass o33lom
0.58* 0.93 Unequal number of
players
0.80* 0.95 OLSl Sl ol
Equal number of players )
O3l R1Rb Slass RS
0.18* 0.85 Unequal number of L .
players Jlgp® S 4 5
LSl ol slass Shoot towards the
0.14* 0.84 O goal
Equal number of players )
O3l R1pb Slass O9%5lom
0.58* 0.93 Unequal number of
players
*P>0.05
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Table 2 - Macro statistical indicators of team networks

955 Lo e a3 gy po 4 Sl
ObS b 2l 96 Slow 0L b gl olaxs phase Variables
Equal number of Equal number of
players players
083 0.83 B2
Pre-test
T 0.83 Jol b
: ' First play JE>
b N
1 0.86 £° SO Densit
Second play U
L
1 0.9 [l
Third play
1 1 osﬂﬂw%..
Post test
eesl
2.37 2.40 DT
Pre-test
I3l
2.32 2/33 Jd et
First play oy o S
O“ \> — 3
P <_§)'l€ )-.’.5_) n PR
2.30 2.40 Eigenvector
Second play centrality
L
220 2 40 P SR
Third play
53]
217 2.35 o
Post test
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Table 3- Results of intra-group and inter-group test of passing

variable
Degrees Ol 2o

Effect Mean Sum of
; P-value F of Source of
size Square ¢ ooy Sduares changes
0643  00001* 1800  566.60 4 226640 ool Al

Factor
0196 0150 243  851.26 1 851.26 255

Group

# 5 pSojl Ul o
0136 0200 157 4951 4 198.026 0y,

Factor*group
*P<0.05
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Table 4- Results of intra-group and inter-group test of dribble variable

..‘ .o .
Effect P- = Mean Degrees of Sum of G
size value Square  freedom  squares Source of
changes
—o3lsl 1o
0.526 0.002* 11.11 162.80 1.60 261.76 xS
factor
0077 0382 083 12041 1 120.41 =2
group
—o3ll e
0.228 0.090 2.95 43.22 1.60 69.50 09,5 # (6,5
Factor*group
*P<0.05
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Table 5 - Intragroup and intergroup test results of the shoot variable

. ‘ o .
Effect 5 o1e Mean D°9™®S  gum of Sl &
size Square squares Source of
freedom Changes
$osluil |
0.319 0.002* 468 40.21 1.97 79.43 sl oo
factor
0088 0350 096 17.06 1 17.06 °9°
group
% Gﬁf")‘d‘l J.>l}a
0.103 0.337 1.14 9.83 1.97 19.43 09,5
Factor*group
*P<0.05
40
35
c 30
©
Q25
£ 20 —— s olass
\3' 5 Unequal number ), 5L
\ﬁj 10 =0—CEqual ) L ;0fIplayers)
. number of players)
0

Osil G Jol b pes b psm 53k o9l o
pretest)) first) second) third) post)
play) play) play) test)

el Caibgn (Gl ply Ol pndd (pSilee ) S
Figure 1- Mean changes of successful passes
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Figure 3- Mean changes of Shoot towards the goal
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