2026 (septiembre), Retos, 82, 652-661

ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos

Analysis of tactical patterns variables in different formats of
small-sided football games

Andlisis de las variables de los patrones tdcticos en diferentes formatos
de juegos reducidos de fitbol

Authors

Mohd Syrinaz Azli !

Siti Azilah Atan 1

Jorrye Jakiwa 2

Emmy Hainida Khairul Ikram 3

1 National Defence University of
Malaysia (Malaysia)
2University of Malaysia Sabah
(Malaysia)

3 Universiti Teknologi MARA
(Malaysia)

Corresponding author:
Mohd Syrinaz Azli
mohdsyrinaz@upnm.edu.my

Received: 16/05/2026
Accepted: 29/06/2026

How to cite in APA

Azli, M. S, Atan, S. A, Jakiwa, ., & Khairul Ikram,
E. H. (2026). Analysis of tactical patterns
variables in different formats of small-sided
football games. Retos, 82, 652-

661. https://doi.org/10.47197 /retos.v82.119494

Y Ay .,
Lt

Abstract

Introduction: Research in football has increasingly highlighted the value of small-sided and
conditioned games (SSCGs) for learning and skill acquisition.

Objective: This study aimed at how player density affects collective positioning and team
spacing in junior football players.

Methodology: Twenty-two male players Under-14 years participated in two SSCGs formats
(GK+4v4+GK and GK+5v5+GK) played on the same pitch (46m x 33m). Positional data were
collected using 15Hz GPS units and used to calculate team width, team length, and team surface
area. Data were analysed using descriptive statistics and a two-way mixed-design ANOVA.
Results: The results revealed significant different (p<0.05) in the width and surface area
dimension for game formats and during attacking and defending phases. Specifically, greater
team width during attack than defence and larger team surface area in the GK+5v5+GK format.
Discussion: The results indicate that manipulating player density were associated with
collective spatial organization. The GK+5v5+GK format was associated with greater team length
and surface area, whereas the GK+4v4+GK format provided more available space for player
dispersion, leading to different emergent collective tactical behaviours.

Conclusions: Coaches can manipulate SSCGs to target specific tactical behaviours. The larger
format was associated with greater team length and team surface area, whereas the smaller
format was associated with more compact team organisation. These findings help practitioners
alter player spacing to design more effective training programs.

Keywords

Collective tactical behaviour; football; small-sided and conditioned games (SSCGs); task
constraints.

Resumen

Introduccién: La investigacion en fatbol ha destacado cada vez mas el valor de los juegos
reducidos y condicionados (SSCGs) como herramientas eficaces para el aprendizaje y el
desarrollo de habilidades.

Objetivo: Analizar cdmo la densidad de jugadores influye en el posicionamiento colectivo y el
espaciado del equipo en futbolistas juveniles.

Metodologia: Participaron veintidds jugadores masculinos de la categoria sub-14 en dos
formatos de SSCGs (GK+4v4+GKy GK+5v5+GK), disputados en el mismo terreno de juego (46m
x 33m). Los datos posicionales se registraron mediante unidades GPS de 15Hz y se utilizaron
para calcular la anchura, la longitud y el 4rea de superficie del equipo. Los datos se analizaron
mediante estadistica descriptiva y un ANOVA mixto de dos vias.

Resultados: Se observaron diferencias significativas (p < 0,05) en la anchura y el area de
superficie del equipo segln el formato de juego y la fase del juego (ataque y defensa). En
concreto, la anchura del equipo fue mayor durante la fase ofensiva que en la defensiva, mientras
que el formato GK+5v5+GK presenté una mayor area de superficie del equipo.

Discusién: La manipulaciéon de la densidad de jugadores se asocié6 con cambios en la
organizacion espacial colectiva. El formato GK+5v5+GK se asocié con una mayor longitud y area
de superficie del equipo, mientras que el formato GK+4v4+GK favoreci6 una organizacién mas
compacta y distintos comportamientos tacticos colectivos emergentes.

Conclusiones: Los entrenadores pueden manipular las restricciones de los SSCGs para
favorecer comportamientos tacticos especificos. El formato con mayor niimero de jugadores se
asocié con una mayor longitud y area de superficie del equipo, mientras que el formato
reducido promovi6 una organizacién mas compacta. Estos hallazgos aportan evidencia util para
diseflar programas de entrenamiento mas eficaces mediante el ajuste del espaciado entre
jugadores.

Palabras clave

Comportamiento tactico colectivo; futbol; juegos reducidos y condicionados (SSCGs);
restricciones de la tarea.
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Introduction
C_______________________________________________________________________________]
Association football is an invasion team sport that has been characterized as an open complex system
defined by the interactions between the players and the performance environment (Davids et al., 2005).
From these interactions, self-organized patterns emerge under the constraints of the performance
context, of which, the competing interests of each team is a key constraint (Aratjo et al., 2023). Over the
years, evidence from the previous research has highlighted the need for a complex systems approach to
examined team sports behaviours (Davids et al., 2005; Davies et al, 2023; McGarry et al,, 2002).
Monitoring players during match play has become a fundamental approach for understanding the
physical demands of football performance (Atan et al, 2023). This pragmatic approach has been
revealed as an effective way for understanding spatial and temporal patterns in both individual and
team sports (Davids et al., 2013; McGarry, 2009).

Traditionally, football training has focused on developing the physiological capacities and technical
skills of players (Aguiar et al., 2012; Hill-Haas et al., 2011; Reilly et al., 2005). To address limitations in
traditional methods, Reilly et al. (2005) promoted the use of modified games as a training paradigm to
merge, within the same session, the physiological, technical/tactical and competitive (interpersonal)
demands of match play. As an example, small-sided games typically involve modified practice tasks with
the aim of simulating sub-phases of competitive performance. Previous studies and recent reviews have
highlighted that by altering the ratio of area per player (i.e. divide total space by number of player) or
number of players on the pitch during SSCGs, it can enhance the players’ performance (Muhyi et al,,
2025; Sousa et al., 2022) increase in the technical-tactical actions performed (Clemente et al., 2023;
Essafi etal., 2026).

The ecological dynamics approach suggests that performance in football emerges from the interactions
between players, teammates, opponents, and their general performance environment, rather than from
the behaviour of each individual player (Aragjo et al., 2023). Rather, team behaviour can be considered
as a self-organising system that can be understood through the interpretation of collective behaviour,
rather than as the sum of individual players’ behaviours (Araujo et al., 2006; Duarte, Araujo, Correia, et
al,, 2012). The development of technologies for positional tracking of players has enabled this approach
to gaining insight on performance, as it is now possible to quantify these emerging interactions in full
sided football games and SSCGs. Several studies have shown that positional collective variables derived
from tracking data such as team width, team length, team surface area, and team centroid provide
meaningful information about the coordination of movements between players in a defensive
organisation (Duarte etal., 2010; Folgado et al.,, 2019; Folgado etal., 2018; Folgado et al., 2012; Frencken
etal,, 2011). These collective variables reflect the organisation of a team in adaptation to the interactions
between players, rather than describing individual players actions. Thus, positional analysis has become
a useful tool to reveal information about the emergence of collective tactical behaviours.

Task constraints are considered to be one of the main factors that regulate and promote the emergence
of collective behaviour in football. Pitch dimensions and player numbers are important task constraints
and modifying them changes the space and interactions experienced by players in SSCGs. Previous
studies have shown that playing on a larger pitch leads to teams expanding more, quantified as increases
in team width, team length, and effective playing space, while a reduction in the space available provokes
adaptations to a more compact spatial organisation (Silva et al., 2014). These findings can be explained
by the fact that changes in space availability on the pitch alter affordances and effect the emergence of
positioning, organisation and interactions between players during a game. While many studies have
compared pitch dimensions and player numbers with respect to technical, physical, and physiological
variables in SSCGs, fewer studies have examined the effects of player density on collective organisation
during attacking and defending with pitch size constant. This factor is particularly important to examine,
as keeping a constant pitch size prevents the confounding effect of adapting to a larger or smaller pitch
in response to changes in player numbers. Within the context of the ecological dynamics framework for
performance analysis of football, collective variables as described above are an emergent property of
the system resulting from the interactions between players, teammates, opponents, and task
constraints. Therefore, variations in player density offer a valid approach to examining the effect of
manipulated task constraints on collective organisation and coordination in football SSCGs (Borges et
al, 2022).
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Despite growing evidence that task constraints shape football performance, limited research has
examined how player density, while maintaining a constant pitch size, is associated with collective
spatial organisation during attacking and defending phases. Research into how task constraints regulate
emergent collective behaviours may have important implications for designing representative training
environments. The aim of this study, therefore, was to investigate the effects of manipulating player
density on values of team width, team length, and team surface area during attacking and defending
phases of small-sided football games with Under-14 players. It was hypothesized that the larger format
would result in higher values of team length and team surface area, while attacking teams would be
more spatially dispersed than defending teams.

Method
]
This study adopted a quasi-experimental quantitative design to examine how changes in player density
were associated with collective tactical behaviours during SSCGs.

Participants

Twenty-two male Under-14 football players (age: 13.36 + 0.49 years) from a local football club
participated in this study on a voluntary basis. They were classified as intermediate-level players
according to their playing and training experience (from three to four years) and their engagement in
practice (i.e., participation in four 60-minute weekly training sessions and at least one competitive
match). To recruit a relatively homogeneous sample, national or regional level players were excluded,
since their highly specialized behaviours might reflect the results. Novice players who had not mastered
specific football skills (i.e., passing, dribbling and shooting) were also excluded. As Under-14 football
players are still developing their tactical awareness, decision making and teamwork, studying how
specific task constraints affect their collective play can reveal important insights into how youth players
build tactical expertise. The participants and their parents/guardians were fully informed of the
procedures and provided written informed consent. The experiment respected the ethical principles of
the American Psychological Association and was approved by the university research ethics committee
(JKEP:5/2025).

A power analysis was not conducted a priori due to the exploratory character of the research and
because of the lack of available players in the club. However, the sample encompassed all the available
Under-14 squad players and fitted in with the average sample sizes of previous studies analysing
collective tactical behaviour in football SSCGs (Folgado et al., 2019; Silva et al., 2015).

Procedure

Raw positional data of individual players were obtained using 15Hz global positioning system (GPS)
units (SPI Pro, GPSports, Canberra, Australia) to monitor player movement displacement during
gameplay. The same GPS devices were allocated to each player in all testing session to avoid inter-unit
error. The validity and reliability of GPS devices for measuring movement demands in team sports has
been previously established with coefficients of variation typically <5% for team-sport movement
(Coutts & Dulffield, 2010). Prior to data collection, the playing area was calibrated by placing four GPS
units at the corner of the pitch for approximately two minutes. The recorded longitude and latitude time-
series data from the GPS units were subsequently transformed into two-dimensional Cartesian
coordinates through the Universal Transverse Mercator (UTM) coordinate system. To ensure uniformity
the length of time-series across all players for each test, missing data points were addressed using
interpolation-based resampling techniques. Positional coordinates were then expressed in meters,
followed by the application of a rotation matrix to align the playing field according to the x-axis (pitch
length) and y-axis (pitch width). This alignment procedure was further applied to all player positional
data, with the bottom-left corner of the pitch designated as the origin point (0,0) (Folgado et al,, 2014).
All data processing and computational analyses were conducted using MATLAB® R2012a (The
MathWorks Inc., Natick, MA, USA).

Three compound positional tactical variables were evaluated during the SSCGs and the positional data
from all outfield players on each team were calculated except the goalkeepers. We included goalkeepers
in the small-sided games to maintain representative game conditions and authentic attacking and
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defending behaviours but excluded them from the positional analyses because their specialized tactical
role could bias the calculation of collective spatial variables. The positional data were taken by
calculating; (i) team width (TW) - the maximum and minimum x- and y-coordinate values representing
players’ lateral movements on the pitch at each time frame; (ii) team length (TL) - the maximum and
minimum x- and y-coordinate values associated with longitudinal movements; and (iii) team surface
area (TSA) - a constructing polygon formed by connecting the positional coordinates of all outfield
players for each pattern and time frame, representing the team’s occupied or covered space (see Figure
1). These variables have been widely adopted in previous studies to describe collective team behaviours
in both full-sided matches and small-sided and conditioned games (SSCGs) (Duarte et al., 2013; Folgado
etal, 2012; Silva et al,, 2014).

Each trial was then classified according to the corresponding periods of ball possession for each team.
The collected possession data were evaluated from the moment a team gained control of the ball until
the ball went out of play or was touched, intercepted, or blocked by the opposing team during the game.
The attacking phase was defined as the time from gaining possession to the time possession ended by
being lost, interrupted, intercepted, blocked, or when the ball went out of play, while the defending
phase was defined as the corresponding time the opposing team was trying to win back possession. All
valid possession sequences occurring during the SSCGs were considered in the analysis, giving a total of
100 possession sequences for both formats and game phases. A standardized coding procedure was
used to analyse attacking and defensive phases, and to establish coding reliability. For coding reliability,
a second expertanalystindependently analysed 20% of the possession sequences, resulting in very good
inter-rater agreement (Cohen's k = 0.87).

Figure 1. Player positions of GK+4v4+GK (black line) and GK+5v5+GK (added black dashed line) relation to team surface area (T SA), team
width (TW) and team length (TL).

46 meters

33 meters
GK

Camera “

Each player was assigned by their coaches into two teams of four players plus one goalkeeper for
GK+4v4+GK format and five players plus one goalkeeper for GK+5v5+GK format. Data collection was
performed on two different days for each format. The order of SSCGs formats was randomised across
data collection sessions to minimise potential order effects. Participants were not informed of the
specific research hypotheses, however, complete blinding was not possible due to the nature of the
training intervention and the requirements of the experimental protocol. Participants played two SSCGs
of 4 minutes on the same pitch size of 46m x 33m with individual playing area values of 150m2 for
GK+5v5+GK and 189m2 for GK+4v4+GK. The session was conducted on a football pitch equipped with
7-a-side or junior-sized goalposts (6m x 2m). Prior to completing the task, every player performed a
ten-minute warm-up consistent with their regular training routines. Three-minute rest intervals
interspersed each game, and players were encouraged to rehydrate. The offside rules were not applied
in this training. Participants completed each SSCGs on separate days, with standardised warm-up and
recovery periods, to minimise fatigue effects. This protocol was implemented prior to the club’s regular
weekday training sessions. The training task included four support players, one coach, and one assistant
coach positioned around the playing area to supply replacement balls whenever the ball went out of
play, thereby maintaining continuity during the session. Minimal encouragement and only essential
instructions were provided by the coach and players. To maintain collective ball possession and
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accommodate the reduced pitch size, goalkeepers were instructed not to perform long kicks or long
passes.

Data analysis

The normality of the distribution of the data was determined using the Shapiro-Wilk test before
analysis. A two-way mixed-design ANOVA was conducted to identify the effects of the game format and
game phase on TW, TL and TSA as well as potential interaction effects between the two factors. Partial
eta square was presented as a measure of effect size and statistical significance was set at p < .05. The
data was analysed using the IBM® SPSS® Statistics Version 26.0 for Windows (IBM Corp., Armonk, NY,
USA).

Results
|
Table 1 reports the means (+ SD) of the TW, TL and TSA for the attacking and defending teams in both
SSCGs formats. In general, the attacking teams presented lower values of TW and greater values of TL
and TSA than the defending teams. In addition, the GK+5v5+GK format tended to present greater values
of TL and TSA than the GK+4v4+GK format.

Table 1. Mean and standard deviation [95% Confidence Interval] data during attacking and defending between the game formats.

Formats
Phase Metric
GK+4v4+GK GK+5v5+GK
Attacking Team Width (m) 13.11+3.09[11.83, 14.39] 13.14 + 3.88 [11.54, 14.74]
Team Length (m) 14.29 +3.15[12.99, 15.59] 15.60 + 3.56 [14.13,17.07]
Team Surface Area (m2) 86.51 +23.74 [76.71, 96.31] 112.75 + 49.56 [92.29, 133.21]
Defending Team Width (m) 16.01 + 4.62 [14.10,17.92] 14.69 + 4.54 [12.82,16.56]
Team Length (m) 14.01 + 3.84 [12.43,15.59] 15.97 + 3.34 [14.59, 17.35]
Team Surface Area (m2) 113.10 +48.27 [93.17,133.03] 131.87 + 64.95 [105.06, 158.68]

Table 2 shows the results of the two-way mixed-design ANOVA. A significant main effect of game phase
was found, F(1,96) = 7.441, p = .008, partial n* = .072, for TW, showing differences between attacking
and defending phases, but not for format, F(1,96) = 0.631, p = .429, partial n*> = .007, nor for format x
game phase interaction, F(1,96) = 0.681, p = .411, partial n* =.007.

Table 2. Results of the two-way mixed-design ANOVA examining the effects of game format and game phase on team width, team length, and
team surface area.

Variable Effect F(1,96) p Partial n?

Team Width Format 0.631 429 .007
Phase 7.441 .008* .072
Format x Phase 0.681 411 .007
Team Length Format 5.534 .021* .055

Phase 0.005 947 <.001
Format x Phase 0.218 642 .002
Team Surface Area Format 5.291 .024* .052
Phase 5.458 .022* .054
Format x Phase 0.146 .703 .002

Note. significant level at p <.05*, Effect sizes are reported as partial eta squared (n?).

A significant main effect of format was found, F(1,96) = 5.534, p =.021, partial n? =.055, for TL, showing
differences between the two SSCGs formats, but not for game phase, F(1,96) = 0.005, p = .947, partial n?
<.001, nor for format x game phase interaction, F(1,96) = 0.218, p = .642, partial n* = .002. For TSA,
significant main effects were found for both format, F(1,96) = 5.291, p =.024, partial n*> =.052, and game
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phase, F(1,96) = 5.458, p =.022, partial nz =.054, but not for their interaction, F(1,96) = 0.146, p =.703,
partial n* =.002.

Overall, these findings suggest that specific task constraints were associated with different patterns of
team behaviour. The game phase was associated with differences in TW, whereas the game format was
associated with differences in TL. When looking at TSA, both the format and the game phase was related
with differences in TSA. There was no interaction effect between the game format and game phase,
meaning the combination of these two factors did not cause any extra changes across the tactical
variables. For practical implications, these findings suggest that coaches may wish to use different SSCGs
formats to target specific tactical objectives, with large formats associated with team expansion and
smaller formats associated with a more compact defensive structure and closer interpersonal
coordination.

Discussion
|
Different formats of SSCGs training and practice in team sport have gained attention recently, with
numerous studies reporting improvements in physiological and technical/tactical parameters of
participants (Clemente et al., 2023; Sarmento et al., 2018). This study aimed at advancing understanding
of the influence of SSCGs in team tactical by providing information about adaptations of collective team
behaviours displayed by the players in different formats of SSCGs. We sought to examine changes of
numbers of player and game phases on team dynamics of SSCGs by analysing team spatial dispersion
measures.

In general, this report supported our initial expectations that different SSCGs formats can lead to
different team tactical behaviours. Similar to previous findings, players in both formats adjusted their
behavioural patterns during play to achieve their goals tactical objectives (i.e. scoring or defending goal)
(Clemente et al.,, 2023). In other words, there are changes in interpersonal distances between the
formats during attacking and defending situations. Our result suggested that, when one player was
added into the team while the pitch dimensions remain the same, the TSA or covering area generally
higher. This finding suggest that during play the team covering area significantly larger by open-up or
increase the distances between the players when they have extra players. In addition, while there are
no changes in TW for both formats, however, the TL results evidenced that with an extra player it shows
that a more stretch or depth playing shape was discovered, which might be seen as a tactical to approach
the goals more quickly by playing elongated or longitudinally style of play in the goal-to-goal direction.
This may be due that the players tend to adjust their positioned to play closer relative to each other
towards opponent goal zone to explore goal scoring opportunity while area per player stays unchanged
(Clemente et al., 2023; Folgado et al., 2012). Therefore, it appears that for both formats, the team react
differently during play, exhibiting different tactical behaviours.

Greater TL and TSA were observed in the GK+5v5+GK format, suggesting that players adopted a more
expanded spatial organisation despite the reduced relative playing area per player. However, although
descriptive statistics indicated higher TL and TSA values in this format, the absence of a significant
interaction between game format and game phase suggests that these differences should not be
interpreted as evidence that game phase modified the effect of playing format. Perhaps the number of
available interpersonal coordination opportunities was increased in the larger format, while team
compactness was also sufficiently high, and so players expanded in the longitudinal direction without
hindering the maintenance of collective organisation. This interpretation is in line with the ecological
dynamics perspective in which collective behaviours are regulated by affordances, or information-based
opportunities for action, that emerge from continuously changing informational constraints rather than
by pre-formed and instructed patterns of movement (Araujo et al., 2023; Davids et al., 2013). The
present findings are consistent with those reported by Azli etal. (2015), who demonstrated that changes
the relative area per player during SSCGs was associated with the emergent team behaviours and
collective spatial organisation. Similar to the current study, changes in task constraints altered how
players coordinated their positioning and movement patterns to achieve performance goals. These
results support manipulating player density to constraints the emergence of collective tactical
behaviours during football SSCGs.
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According to Clemente et al. (2023), larger pitches corresponded with higher stretch index values and a
larger team surface area, while smaller pitches were associated with more compact spatial organisation
and the greatest number of tackles, duels, and ball recoveries during SSCGs. This is indicative of the
continuous adaptation is indicative to player spatial organisation and inter-individual coordination as a
consequence of manipulating these task constraints, as players perceive and act upon affordances
within the environment.

From an ecological dynamics perspective, these findings suggest that these players were able to keep
meaningful collective behaviours despite a reduction in playing space for each team. They were
synchronised by perceiving affordances that they could represent as a result of their interactions with
other players and the game environment, instead of rigidly respecting any positional play (Laakso et al,,
2022). This tactical knowledge was displayed in their paths and relative positioning on the field, and
could change by a modification in the informational constraint (for instance, defenders’ position,
position of the goal, and ball path) (Davids et al.,, 2013). Borges et al. (2024) showed that teams have a
more stable engagement in space as players get older and mature. Player density on the pitch and pitch
size are able to impact players’ synchronisation, for instance, Folgado et al. (2018) found that by
constraining the length of a pitch, longitudinal displacements are also constrained, and players remain
closer to each other. These results suggest that players in this age group are able to coordinate
themselves and maintain collective behaviours even with a large decrease in playing space. Since
passing actions were not quantified in this study, inference that team spatial organisation could impact
type of passes performed is just speculation.

With regards to the game phases, we observed similar patterns of TW and TSA with both formats open
up their spaces or the distances between the player by stretching laterally during attacking situations
when numbers of player were manipulated. This means that the defenders showed greater variability
of movement and tended to change their TW more often and deeply in order to defend their goal. Our
findings in line with Frencken et al. (2011), that the attackers' surface area is large, and defenders are
small during attacking situation in order to break or destabilize the defending team symmetry to create
goal scoring opportunity.

The findings further demonstrated that the values of the TSA during attacking were higher than those
of the defending team in both formats. This finding suggests that the attacking team sought
opportunities to score by occupying more space than the defending team (Silva et al,, 2015). From the
ecological dynamics point of view, these facts may reflect the ongoing perception-action coupling
resulting from the interaction of players from the same team, opponents, and the environment (Aradjo
et al,, 2006). The adaptations to the actions of the attackers and defenders as evidence of their capacity
to attune to space and time to achieve the objectives of the team. According to Duarte, Aradjo, Freire, et
al. (2012), to destabilise or break the symmetry of the defenders organisation attackers have to
coordinate their actions by expanding the space and creating possibilities to penetrate in the scoring
zones, the defenders have to contract the space to successfully defend the most dangerous zones in front
of the goal. By perceiving continuously informational variables like the displacement of the teammates
and the disposition of the opponents and the available space, they co-regulate their actions. Aragjo et al.
(2023) found that higher values might indicate a more exploratory behaviour in the search for
affordances and coordination solutions between the involved players. Reinforcing this interpretation,
Folgado et al. (2018) discovered that football teams were more synchronised and stable in spatial
engagement

The findings may be of relevance to Under-14 players, who are going through important developments
in tactical awareness and collective coordination, and for whom player density may associates with the
development of age-appropriate tactical behaviours through exposure to different spatial and
interpersonal constraints. Although we found significant differences, the effect sizes were low or
moderate, so the magnitude of the observed changes in collective behaviour is not high. To promote
larger length expansion, coaches can use the GK+5v5+GK formation, while the GK+4v4+GK formation
would be more suitable when promoting an organised defensive contraction. However, there are some
limitations that should be considered when analysing and interpreting these results. The sample was
composed only by Under-14 category players belonging to only one football club, which could limit the
extrapolation of the results. While 100 possession sequences were analysed, observations were derived
from the same players, therefore the possession sequences cannot be considered wholly independent
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statistical units and there may be concern about raising the possibility of pseudo-replication. Data
analysis techniques such as multilevel or mixed-effects modelling that directly incorporate repeated
measures nested within players/teams should be considered in future. Only two SSCGs formats were
used, and collective tactical behaviour was assessed based only on GPS positional variables.
Additionally, the fact that this is a quasi-experimental study does not allow us to establish causality
relationships. Future research on a larger number of manipulated task constraints, as well as a
combination of positional data with technical and physical variables, could contribute to a greater
understanding of the self-organised collective mechanisms that explain collective behaviour in football
SSCGs.

Conclusions

In conclusion, the findings suggest that difference player density may be associated with changes in
collective tactical behaviour among Under-14 football players. SSCGs with less space were associated
with more spatially constrained teams, which display more variability in formation changes and covered
area. On the other hand, greater space was related to greater team expansion and increase TSA.
However, because this exploratory study involved one club and a quasi-experimental design, further
research involving larger and more diverse samples is required before broader recommendations can
be made. These results support practitioners in understanding what kind of tactical behaviours emerge
from changing the relative space per player during training sessions, which could help coaches when
planning training interventions for the development of tactical and collective behaviours.
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