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ABSTRACT ARTICLE HISTORY
This study aimed to examine the effects of age group (under-11, Received 29 October 2020
under-15, and under-23) on the external, internal workloads, and Accepted 11 March 2021
tactical individual actions when playing 4v2, 4v4, and 4v6 ball KEYWORDS
possession small-sided soccer games. Data were analysed sepa- Team sports; task
rately under the opponent perspective (4vX) and by the coopera- constraints; skill acquisition;
tion perspective, according to teammates (4v2+X). For all opponent practice design
formats, statistical differences were found for walking, with older

age groups covering longer distances. Higher running distances

were found in 4v4 game format for U11s, while U23s reported

higher RPE scores in 4v4 and 4v6 formats. More passes were per-

formed in 4v2 and 4v4 game formats for U11s and a higher max-

imum passing speed in 4v6 format for U15s and U23s. In the

cooperation perspective, statistical differences were found for all

external workload variables: U11s covered more distances while

sprinting, whereas U23s walked more, perceiving the task as more

intense. Similarly, U11s performed a higher amount of tactical

individual actions also in every format. Younger players seem to

benefit from a lower level of opposition to mature tactical indivi-

dual actions, while older players can develop fast ball circulation in

numerical inferiority.

1. Introduction

Soccer training moved in the last decades from an analytical methodology to a more
holistic approach, where coaches usually manipulate constraints on tasks to achieve
certain intended outcomes and improve the transfer to the practice (Sarmento et al.,
2018; Travassos et al., 2014). The “constraints-led” approach (CLA) provides a reliable
framework to understand the process of manipulating constraints for creating effective
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learning environments (Davids et al., 2013). According to this approach, players and
teams’ behaviours emerge from the interaction between players, the task, and the
environment constraints (Davids et al., 2016; Travassos et al., 2017). Effective manipula-
tion of these constraints in small-sided games (SSGs), particularly the individual and task
constraints, ensures the creation of specific contexts of play and highlights functional
movement solutions required to perform successfully in competitive match-play (Miller
et al., 2017; Roca & Ford, 2020). This process of manipulating individual and task
constraints should be tailored to players’ age and individual capabilities to ensure an
adjusted learning process (Travassos et al., 2017, 2014).

The continuous manipulation of task constraints, such as the adaptation of space and
number of players, according to a specific age and individuals’ capabilities, allows for
more effective development of individual and collective tactical, physical and technical
skills (Gongalves et al., 2017; Sampaio et al., 2014; Silva et al.,, 2015). For example,
Sangnier et al. (2019) showed that the manipulation of playing dimensions in balanced
game formats constrains the intensity of the game, players’ actions and energy sources.
Similarly, Olthof et al. (2018) demonstrated that different age groups deal differently with
space available, revealing that the distance between players tends to increase as older the
player becomes (Olthof et al., 2018). Furthermore, older players revealed greater physical
and physiological capabilities when practising the same SSGs due to their advanced
maturity (Buchheit & Mendez-Villanueva, 2013). That is, players’ capabilities clearly
constrain the identification of possibilities for action, and perceptive capabilities allow
exploring the performance environment (Casteldo et al., 2017; Travassos et al., 2018).

Also, previous research demonstrated that the variation of the numerical relation
triggered significant changes in players’ behaviours while in ball possession leading to
more offensive movement opportunities and passes (Vilar et al, 2014). Moreover,
Travassos et al. (2014) demonstrated that the defensive team in numerical inferiority
tend to decrease the distance between players, while the attacking team in superiority
seeks to disperse in the playing area. Previous research also reported a greater impact on
players’ external workload and rating of perceived exertion (RPE) (Hill-Haas et al., 2010).
Different numerical relations between players allow for highlighting the exploration of
individual and collective possibilities of play that could temporarily occur over the game
when numerical unbalance is created (Torres-Ronda et al., 2015). In this specific sce-
nario, more experienced players seem better to explore the space, facilitated by team play,
identifying a greater number of possibilities for actions and solving performance issues
more successfully and competently (Gongalves et al., 2016; Ric et al., 2016). Thus, when
working with different age groups, coaches should manipulate the numerical balance of
SSGs to encourage players to explore new individual and collective actions when facing
different spatial-temporal relations between opponents and teammates (Casteldo et al.,
2017; Silva et al., 2015; Travassos et al., 2018).

However, to the best of our knowledge, no studies have been conducted to understand
how players of different ages perform in SSGs with an unbalanced number of players.
This lack of research is surprising since the scenario of an unbalanced number of players
is the main cause of game disturbances and opportunities to score goals (Torres-Ronda
et al., 2015). This is particularly valid for ball possession games that have been widely
used to improve passing actions and creation of space in young and to develop ball
circulation and team organisation in older players (Castellano et al, 2013). It was
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observed that ball possession tasks induce an increase in exercise intensity and the
number of tactical individual actions, as players need to continually create passing
lines or block opponents, thereby increasing the number of moves to keep or recover
ball possession (Castellano et al., 2013). Nevertheless, it is essential to analyse the
interactive effects of unbalance number of players in ball possession scenarios to under-
stand the emergent behaviours in soccer SSGs at different ages or levels of expertise.

This study aims to investigate the effects of different soccer unbalanced ball possession
SSGs (4v2, 4v4 and 4v6) across three different age groups (under-11, under-15 and
under-23) on the external workload, the internal load of perceptions and tactical indivi-
dual actions, under opposition- and cooperation-based perspectives. Considering the
opposition- and cooperation-based perspectives, we aim to be able to explore the effects
of the variation of external and internal loads, and tactical individual actions across
different age groups.

2. Materials and methods
2.1. Participants

Fifty-two academy level soccer players from under-11, under-15 and under-23 age
groups participated in this study (under-11: Ull, n = 16, age: 10.0 £ 0.7 years, body
mass: 33.0 + 2.34 kg, height: 141.0 + 4.6 cm, years of experience: 1.0 + 1.1 years; under-15:
U15,n = 18, age: 14.0 + 1.3 years, body mass: 58.0 + 13.4 kg, height: 169.0 + 10.1 cm, years
of experience: 3.0 + 1.2; under-23: U23, n = 18, age: 21 + 1.60 years, body mass:
66.5 = 10.1 kg, height: 174.5 + 4.3 cm, years of experience: 6.5 £ 1.6 years). All
participants experienced three weekly 90-min training sessions, plus one game on week-
ends at a regional playing standard in a regular turf soccer pitch. Players have around
40 weeks of training per season and goalkeepers were not included in data collection. The
experimental protocol and investigation were approved by the local Institutional
Research Ethics Committee and performed according to the Helsinki Declaration’s
ethical standards.

2.2. Procedures

Participants performed in a 4-series of 4vX (2, 4 and 6) SSGs for ball possession on
a 30x25m playing area in an artificial turf pitch (Sarmento et al.,, 2018). Due to the
exercise’s purpose (maintaining and recovering ball possession), no goalkeeper or any
type of goal or target was used. Data were collected in a single session for all age
categories during the season’s competitive period. The total duration of the session was
approximately 1 h and 35 min. For the opposition-based perspective, variables were
analysed by fixing the same four players and compared them against 2 (High
Superiority; High-Sup, 4v2), 4 (Balanced, 4v4) and 6 (High Inferiority; High-Inf, 4v6)
players. For the cooperation-based perspective, variables were analysed by comparing
performances from the same 2 players when counting with none (Very Low; VLow-
Coop, 4v2+0), 2 (Balanced, 4v2+2) and 4 (Very High: VHigh-Coop, 4v2+4) teammates
(Gongalves et al., 2016; Torres-Ronda et al., 2015) (see Figure 1). Each SSG format was
performed for four sets of 4 min each (in a total of 16 min of intermittent exercise for
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Figure 1. Small-sided games and analysis format.

each SSG format; 4 X 4 min + 4 min recovery time). These procedures allowed to
collect data on a total of 12 SSGs, from which each player took part in around six of
them. Team head coaches were present during data collection and assigned players into
balanced teams based on their perceptions of players’ physical, technical, and tactical
abilities. Between bouts, players performed some lower limb stretching exercises
according to their individual preference. The different SSG formats followed
a random order. Before the beginning of each session, players performed a general
warm-up that included running at various intensities, joint mobilisation and stretching
for 20-min duration. The coach did not intervene during the SSG with any encourage-
ment. If the ball went out of play, other strategically placed balls allowed an immediate
restart from a pass.

2.3. Data collection

Data on the external workload variables were collected through a Global Position
System (GPS) included in the ZEPP Play Soccer system (ZEPP Labs, San Jose,
United States), which uses 2 Micro Electromechanical Systems (MEMS) sensors and
Bluetooth 4.0 Low Energy (LE) connectivity. Each player had a microchip (each with
two internal sensors: 3-Axis Accelerometer + 3-Axis Gyroscope) attached to each of
their gastrocnemius to record displacement data (Aroganam et al., 2019). Later, Zepp’s
computer software (version 1.6.0) was used to compute the values of external load:
total distance covered (m), distance differentiated by walking (<9 km/h), running
(9-18 km/h) and sprinting (>18 km/h), number of sprints (n), maximum sprint
speed (km/h); and tactical individual actions: number of passing with the dominant
and non-dominant foot (n), and maximum passing speed (km/h). The passing actions
were registered when the force applied to the ball allowed it to travel a distance of at
least 5 m (ZEPP Play Soccer system). The internal load perceptions were measured
using a Borg Scale CR10. It was presented to participants after the end of each SSG
bout to ensure that the perceived effort was referred to that specific game condition
(Coutts et al., 2009).
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2.4. Statistical analysis

The descriptive analysis is presented as means and standard deviations (mean + SD). The
normality and homogeneity of the variances were tested, and the sample met the
requirements for the assumption of normality. A one-way analysis of variance
(ANOVA) was conducted to evaluate differences in performance variables for each
game format according to age group factor (Ull, Ul5, and U23) and analysed under
two perspectives (opposition and cooperation). Effect size (ES) was presented as partial
eta-squared (qu) and interpreted by the following criteria: small (ES < 0.06), medium
(0.06 < ES < 0.14) and large (ES > 0.14) (Cohen, 1988). The opposition-based perspective
analysed the effects of the age group when manipulating the number of opponents. The
cooperation-based perspective analysed the effects of the age group when manipulating
the number of teammates. Pairwise differences were assessed with the Bonferroni post
hoc test. The statistical analysis was completed using Jamovi Project (jamovi, 2020), and
the alpha level of statistical significance for all tests was set at .05

3. Results
3.1. Opposition-based perspective

On High-Superiority (4v2), statistical differences were found for walking (p< .001, n,’
=0.48), RPE (p< .001, n,* = 0.24), passing number (p< .05, n,* = 0.16) and non-dominant
foot (p< .05, n,” = 0.19). Post-hoc showed statistical differences when comparing U11 vs
U15 and U11 vs U23 for walking (p< .001), RPE (p< .01) and non-dominant foot (p< .05),
and specifically for passing number (p< .05) when only comparing U1l vs Ul5. No
differences were depicted when comparing U15 vs U23 age groups.

On Balanced (4v4) formats, statistical differences were noted for walking (p< .001, n,,’
= 0.52), sprinting (p< .01, np2 = 0.25), sprint number (p< .01, r]pz = 0.24), RPE p< .001,
np2 = 0.28), passing number and with dominant foot (both p< .05, np2 = 013). When
comparing U1l vs Ul5 age groups, differences were observed for walking (p< .001),
sprinting (p< .01), sprint number, passing number and with dominant foot (all p< .05).
Likewise, statistical differences were found for walking, RPE (both p< .001), sprinting
(p< .05) and sprint number (p< .01) when analysing U11 vs U23. No differences were
depicted when comparing U15 vs U23 age groups.

On High-Inferiority (4v6), statistical differences were observed for walking (p< .001,
Np- = 0.31), max speed (p< .001, n,> = 0.41), RPE (p< .05, 1),” = 0.14) and max passing
speed (p< .01, n,” = 0.19). Comparing age groups, differences were found for walking
(U11 vs U15: p< .01; U1l vs U23: p< .001), max speed (U11 vs U15: p< .01; U11 vs U23:
p<.001), RPE (U15 vs U23: p< .05) and max passing speed (U11 vs Ul5: p< .05; U1l vs
U23: p< .01) (see Table 1).

3.2. Cooperation-based perspective

A higher number of statistical differences was found for the cooperation-based perspec-
tive. For very-low cooperation (4v2+0), statistical differences were found for walking
(p< .001, np2 = 0.51), sprinting (p< .001, np2 = 0.68), sprint number (p< .001, np2 =0.71),
passing number (p< .01, qu = 0.45) and with dominant foot (p< .001, qu = 0.50). When
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comparing age groups on the post hoc, statistical differences were found for walking
(U11 vs U15: p<.01; Ul1 vs U23: p<.001), sprinting (U11 vs U15 and U15 vs U23: p< .05;
U11 vs U23: p< .001), sprint number (U11 vs U15 and U11 vs U23: p< .001; U15 vs U23:
p< .05), passing number (U1l vs U23: p< .001) and with dominant foot (U11 vs U15:
p<.05; U1l vs U23: p< .001).

On Balanced formats (4v2+2), statistical differences were observed for walking
(p< .001, n,> = 0.54), sprinting (p< .001, n,” = 0.42), sprint number (p< .001, n,’
= 0.53), RPE (p< .001, ), = 0.29), passing number p< .01, n,> = 0.24), with dominant
foot (p< .01, n,”> = 0.21) and non-dominant foot (p< .01, n,* = 0.20). When analysing
the age groups, statistical differences were observed for walking, sprinting, sprint
number and RPE (all p< .001, and RPE: U1l vs U15 p< .05) when comparing U1l vs
U15 and U1l vs U23. Passing number (p< .001), with dominant foot (p< .01) and
non-dominant (p< .001) foot also revealed statistical differences when comparing Ul1
vs U23. No differences were depicted when comparing U15 vs U23 age groups.

For the Very-High Cooperation (4v2+6) format, statistical differences were found for
walking (p< .001, n,> = 0.47), sprinting (p< .01, n,” = 0.17), sprint number (p< .01, n,*
= 0.17), RPE (p< .001, n,” = 0.62), passing number (p< .001, n,* = 0.32), dominant-foot
(p<.001, n,* = 0.34) and non-dominant foot (p< .05, 1> = 0.09). Comparing U11 vs U15,
statistical differences were found for walking, RPE, passing number, with dominant foot
(all p<.001), and with non-dominant foot (p< .05). For U11 vs U23, statistical differences
were found for walking, sprint number, RPE, passing number, with dominant foot (all
p< .001) and sprinting (p< .01), while walking (p< .01), sprinting (p< .05) and RPE
(p< .001) revealed differences for U15 vs U23 (see Table 2).

4. Discussion

This study aimed to examine the effects of age group (under-11, under-15, and under-23)
on the external, internal workloads, and tactical individual actions when playing 4v2, 4v4,
and 4v6 ball possession small-sided soccer games. For the opposition-based perspective,
all game formats promoted less walking for Ulls, and higher sprinting distance covered
and number of sprints during the Balanced (4v4) format. High-Sup (4v2) and Balanced
(4v4) formats promoted a lower RPE for Ulls compared with the older age groups.
Additionally, the same formats (4v2 and 4v4) promoted more tactical individual actions,
mostly for Ulls and with the non-dominant foot, whereas the High-Inf (4v6) promoted
a higher passing speed and max speed sprint for the U23s. On the cooperation-based
perspective, all game formats and especially VLow-Coop (4v2+0) and Balanced (4v2+2),
promoted higher walking and lower sprint and sprint numbers for U23s than younger
age groups. Variations on RPE were observed for each players’ age according to different
game formats. However, Ul5s indicated higher scores for VLow-Coop (4v2+0) and
VHigh-Coop (4v2+4). Surprisingly, Ul1s revealed a higher number of tactical individual
actions across all game formats.

4.1. Opponent-based perspective

All opponent-game formats, particularly Balanced (4v4) scenarios, constrained Ulls to
cover more distances while sprinting and perform a higher number of sprints when
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compared with the older age groups. For all game formats, Ul5s and U23s tend to
achieve a higher speed. Usually, the game’s absolute physical performance is better in
older players due to age-related performance improvements and/or physical maturity
(Mendez-Villanueva et al., 2011). However, when the individual or age-related speed
thresholds are used, younger players tend to sprint more and run the same total distance
as their older counterparts (Mendez-Villanueva et al., 2011). Consequently, younger
players may find it difficult to explore the space to keep a balanced unit and tend to
pursue the ball across the playing area (Brito et al., 2019). This results in the need to keep
running at higher intensities.

Yet, this higher intensity run does not reflect the RPE, as Ulls perceived the game-
formats less intensely, even though these young players have walked less and sprinted
more. The increase in the absolute physical capacity associated with the growth of players
and their playing experience enables them to reduce their individual running demands.
However, this decrease does not translate into a lower internal load, which may suggest
that some movements related to the game which the GPS did not capture were conducted
with low frequency and/or at a sufficiently high intensity to increase players’ internal load
(Casamichana & Castellano, 2010).

High-Sup (4v2) and Balanced (4v4) allowed Ulls to perform a higher number of
actions in tactical individual actions. According to Olthof et al. (2018), an increase in the
number of players results in reduced tactical variability and individual actions, while
a lower number of players promotes higher possibilities to contact with the ball. In this
numerical superiority game format, with more space available and consequently more
time for decision-making, younger players were able to perform more tactical actions and
to explore the use of their non-dominant foot (particularly for 4v2), with less opponents’
marking. Interestingly, High-Inf (4v6) game format revealed reduced passing speed for
Ulls, due likely to the higher pressing environment where the younger players may have
been constrained to perform safer options of tactical actions to keep ball possession.
Thus, it seems that players tend to explore the more evident passing lines decreasing the
velocity and increasing the precision of the pass when under pressure.

4.2. Cooperation-based perspective

The most differences across the age groups were found for the cooperation-based
perspective. The U23s covered more distance while walking and the Ul1s while sprint-
ing, with a higher number of sprints. Hence, due to higher tactical individual capabilities
to collectively perform and maintain the balance on the space occupation over the SSGs
dynamics, older players tend to disperse in the playing area when in the possession and
reduce interpersonal distances when they need to defend (Barnabe et al., 2016). On the
opposite, younger players tend more often to solve game tasks individually by approach-
ing the ball to perform tactical actions instead of looking for a collective solution,
contributing to higher intensity movements (Folgado et al., 2014). So, different age
groups have different demands for movement, with younger players travelling longer
distances at higher intensities, and as age increases, it is followed by the ability to lower
the pace and better control the game moments.

In unbalanced formats, especially in VHigh-Coop (4v2+4), U15s reported higher RPE.
Players at this age group are usually in the middle of puberty, which affects their ability to
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experience new game dynamics as their bodies are changing, and it is a time of adaptation
to new environmental contexts (Malina et al., 2007). These physical asset changes may
constrain behaviours to quickly recover ball possession or create new passing lines for
teammates, consequently perceiving the task as more intense. The RPE results were
opposite to the initial expectation since higher values were found on game formats with
less players. With fewer teammates and cooperative options, players may need to increase
the intensity of actions for longer.

Ulls performed a higher number of tactical individual actions for every game format,
especially using their dominant foot. Older players tend to adopt a wider dispersion on the
pitch and explore the available playing area’s limits, using the space more efficiently (Barnabe
et al., 2016). This behaviour is probably facilitated by an increase in physical capacities, as
older players can pass the ball over longer distances and discover a wider range of players for
cooperation (Buchheit & Mendez-Villanueva, 2013). Therefore, due to young players ran-
dom dispersion on the playing area, an emergent adaptation occurs resulting from the
reduced available space. Players needed to promote a higher number of tactical individual
actions under pressure due to shorter distances between teammates to keep ball possession.

5. Conclusion

A more physically developed player may produce more explosive movements and
influence the data collection process on external workload when compared with an
internal load and tactical individual actions (Malina et al., 2007). Therefore, more
research is needed to understand the effects of players’ maturation on their indivi-
dual and collective performance (e.g. length and number of ball possessions) (Miller
et al., 2017; Roca & Ford, 2020). This may be achieved by collecting data from other
indicators of intensity, such as the heart rate. Further research should be conducted
to investigate the effects of task constraints on different SSGs as a function of
different age groups.

In summary, from an opposition-based perspective, older age groups covered
longer distances while walking and perceived the task as more intense for all game
formats, whereas the younger age groups did this while sprinting. The High-Sup
(4v2) promoted more passes and the High-Inf (4v6) constrained speed of ball
circulation for Ulls. Coaches can use High-Sup (4v2) game format to develop
passing skills, especially with the non-dominant foot, and to physically recover
players in numerical superiority for all age groups. The balanced (4v4) format
seems more suitable for younger age groups when looking to increase task intensity,
while High-Inf (4v6) is more suitable for older players. From the cooperation-based
perspective, older age groups also covered longer distances while walking, whereas
youngsters did this while sprinting across all game formats. Ulls sprinted more
time, Ul5s perceived the task as more intense, and U23s walked more in all game
formats. Likewise, all cooperation-game formats demonstrated higher number of
tactical individual actions, particularly with the dominant foot for Ulls. The
manipulation of unbalanced scenarios may foster the technical development of
young players. Moreover, a lower level of cooperation allows an increase in task
intensity, whereas high cooperation may stimulate players’ use of aerobic energy
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sources.

Acknowledgments

The authors report no conflict of interest.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This research was partially supported by Portuguese Foundation for Science and Technology, I.P.,
grant number UID04045/2020, Portugal.

ORCID

Nuno André Nunes (%) http://orcid.org/0000-0002-2321-4998
Bruno Gongalves (2 http://orcid.org/0000-0001-7874-4104
André Roca (») http://orcid.org/0000-0001-7038-1230
Bruno Travassos (1) http://orcid.org/0000-0002-2165-2687

References

Aroganam, G., Manivannan, N., & Harrison, D. (2019). Review on wearable technology sensors
used in consumer sport applications. Sensors,9 (1983). https://doi.org/10.3390/s19091983

Barnabe, L., Volossovitch, A., Duarte, R., Ferreira, A. P., & Davids, K. (2016). Age-related effects of
practice experience on collective behaviours of football players in small-sided games. Human
Movement Science, 48, 74-81. https://doi.org/10.1016/j.humov.2016.04.007

Brito, A., Roriz, P., & Garganta, J. (2019). Positioning and displacement patterns of young players
during 5v5, 7v7, 9v9, and 11v11 soccer matches. Journal of Human Sport and Exercise, 15, 4:
904-917. https://doi.org/10.14198/jhse.2020.154.17

Buchheit, M., & Mendez-Villanueva, A. (2013). Reliability and stability of anthropometric and
performance measures in highly-trained young soccer players: Effect of age and maturation.
Journal of Sports Sciences, 31(12), 1332-1343. https://doi.org/10.1080/02640414.2013.781662

Casamichana, D., & Castellano, J. (2010). Time-motion, heart rate, perceptual and motor beha-
viour demands in small-sides soccer games: Effects of pitch size. Journal of Sports Sciences, 28
(14), 1615-1623. https://doi.org/10.1080/02640414.2010.521168

Casteldo, D., Garganta, J., Santos, R., & Teoldo, I. (2017). Comparison of tactical behaviour and
performance of youth soccer players in 3v3 and 5v5 small-sided games. International Journal of
Performance Analysis in Sport, 14(3), 801-813. https://doi.org/10.1080/24748668.2014.
11868759

Castellano, J., Casamichana, D., & Dellal, A. (2013). Influence of game format and number of
players on heart rate responses and physical demands in small-sided games. Journal of Strength
and Conditioning Research, 27(5), 1295-1303. https://doi.org/10.1519/JSC.0b013e318267a5d1

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Routledge.

Coutts, A. J., Rampinini, E., Marcora, S. M., Castagna, C., & Impellizzeri, F. M. (2009). Heart rate
and blood lactate correlates of perceived exertion during small-sided soccer games. Journal of
Science and Medicine in Sport, 12(1), 79-84. https://doi.org/10.1016/j.jsams.2007.08.005


https://doi.org/10.3390/s19091983
https://doi.org/10.1016/j.humov.2016.04.007
https://doi.org/10.14198/jhse.2020.154.17
https://doi.org/10.1080/02640414.2013.781662
https://doi.org/10.1080/02640414.2010.521168
https://doi.org/10.1080/24748668.2014.11868759
https://doi.org/10.1080/24748668.2014.11868759
https://doi.org/10.1519/JSC.0b013e318267a5d1
https://doi.org/10.1016/j.jsams.2007.08.005

INTERNATIONAL JOURNAL OF PERFORMANCE ANALYSIS IN SPORT . 407

Davids, K., Aratjo, D., Correia, V., & Villar, L. (2013). How small-sided and conditioned games
enhance acquisition of movement and decision-making skills. Exercise and Sport Sciences
Review, 41, 3: 154-161. https://doi.org/0091-6331/4103/00-00

Davids, K., Button, C., Araujo, D., Renshaw, I., & Hristovski, R. (2016). Movement models from
sports provide representative task constraints for studying adaptive behavior in human move-
ment systems. Adaptive Behavior, 14(1), 73-95. https://doi.org/10.1177/105971230601400103

Folgado, H., Lemmink, K. A., Frencken, W., & Sampaio, J. (2014). Length, width and centroid
distance as measures of teams tactical performance in youth football. European Journal of Sport
Science, 14(Suppl 1), S487-492. https://doi.org/10.1080/17461391.2012.730060

Gongalves, B., Esteves, P., Folgado, H., Ric, A., Torrents, C., & Sampaio, J. (2017). Effects of pitch
area-restrictions on tactical behavior, physical, and physiological performances in soccer
large-sided games. Journal of Strength and Conditioning Research, 31(9), 2398-2408. https://
doi.org/10.1519/JSC.0000000000001700

Gongalves, B., Marcelino, R., Torres-Ronda, L., Torrents, C., & Sampaio, J. (2016). Effects of
emphasising opposition and cooperation on collective movement behaviour during football
small-sided games. Journal of Sports Sciences, 34(14), 1346-1354. https://doi.org/10.1080/
02640414.2016.1143111

Hill-Haas, S., Coutts, A. J., Dawson, B. T., & Rowsell, G. J. (2010). Time-motion characteristics and
physiological responses of small-sided games in elite youth players: The influence of player
number and rule changes. Journal of Strength and Conditioning Research, 24(8), 2149-2156.
https://doi.org/10.1519/JSC.0b013e3181af5265

jamovi. (2020). The jamovi project (Version 1.2). https://www.jamovi.org

Malina, R. M., Ribeiro, B., Aroso, J., & Cumming, S. P. (2007). Characteristics of youth soccer
players aged 13-15 years classified by skill level. British Journal of Sports Medicine, 41(5),
290-295. https://doi.org/10.1136/bjsm.2006.031294

Mendez-Villanueva, A., Buchheit, M., Kuitunen, S., Douglas, A., Peltola, E., & Bourdon, P. (2011).
Age-related differences in acceleration, maximum running speed, and repeated-sprint perfor-
mance in young soccer players. Journal of Sports Sciences, 29(5), 477-484. https://doi.org/10.
1080/02640414.2010.536248

Miller, A., Harvey, S., Morley, D., Nemes, R., Janes, M., & Eather, N. (2017). Exposing athletes to
playing form activity: Outcomes of a randomised control trial among community netball teams
using a game-centred approach. Journal of Sports Sciences, 35(18), 1846-1857. https://doi.org/
10.1080/02640414.2016.1240371

Olthof, S. B. H,, Frencken, W. G. P., & Lemmink, K. A. P. M. (2018). A match derived relative pitch
area facilitates the tactical representativeness of small-sided games for the official soccer match.
Journal of Strength and Conditioning Research. 33(2): 523-530

Ric, A., Hristovski, R., Gongalves, B., Torres, L., Sampaio, J., & Torrents, C. (2016). Timescales for
exploratory tactical behaviour in football small-sided games. Journal of Sports Sciences, 34(18),
1723-1730. https://doi.org/10.1080/02640414.2015.1136068

Roca, A., & Ford, P. R. (2020). Decision-making practice during coaching sessions in elite youth
football across European countries. Science and Medicine in Football, 1(6): 263-268. https://doi.
0rg/10.1080/24733938.2020.1755051

Sampaio, J., Lago, C., Gongalves, B., Magas, M., & Leite, N. (2014). Effects of pacing, status and
unbalance in time motion variables, heart rate and tactical behaviour when playing 5-a-side
football small-sided games. Journal of Science and Medicine in Sport, 17(2), 229-233. https://doi.
org/10.1016/j.jsams.2013.04.005

Sangnier, S., Cotte, T., Brachet, O., Coquart, J., & Tourny, C. (2019). Planning training workload in
football using small-sided games’ density. Journal of Strength and Conditioning Research, 33
(10), 2801-2811. https://doi.org/10.1519/JSC.0000000000002598

Sarmento, H., Clemente, F. M., Harper, L. D., Costa, I. T. D., Owen, A., & Figueiredo, A. J. (2018).
Small sided games in soccer - A systematic review. International Journal of Performance
Analysis in Sport, 18(5), 693-749. https://doi.org/10.1080/24748668.2018.1517288

Silva, P., Esteves, P. T., Correia, V., & Araujo, D. (2015). Effects of manipulations of player
numbers vs. Field dimensions on inter-individual coordination during small-sided games in


https://doi.org/0091-6331/4103/00-00
https://doi.org/10.1177/105971230601400103
https://doi.org/10.1080/17461391.2012.730060
https://doi.org/10.1519/JSC.0000000000001700
https://doi.org/10.1519/JSC.0000000000001700
https://doi.org/10.1080/02640414.2016.1143111
https://doi.org/10.1080/02640414.2016.1143111
https://doi.org/10.1519/JSC.0b013e3181af5265
https://www.jamovi.org
https://doi.org/10.1136/bjsm.2006.031294
https://doi.org/10.1080/02640414.2010.536248
https://doi.org/10.1080/02640414.2010.536248
https://doi.org/10.1080/02640414.2016.1240371
https://doi.org/10.1080/02640414.2016.1240371
https://doi.org/10.1080/02640414.2015.1136068
https://doi.org/10.1080/24733938.2020.1755051
https://doi.org/10.1080/24733938.2020.1755051
https://doi.org/10.1016/j.jsams.2013.04.005
https://doi.org/10.1016/j.jsams.2013.04.005
https://doi.org/10.1519/JSC.0000000000002598
https://doi.org/10.1080/24748668.2018.1517288

408 N. A. NUNES ET AL.

youth football. International Journal of Performance Analysis in Sport, 15(2), 641-659. https://
doi.org/10.1080/24748668.2015.11868821

Torres-Ronda, L., Gongalves, B., Marcelino, R., Torrents, C., Vicente, E., & Sampaio, J. (2015).
Heart rate, time-motion, and body impacts when changing the number of teammates and
opponents in soccer small-sided games. Journal of Strength and Conditioning Research, 29(10),
2723-2730. https://doi.org/10.1519/JSC.0000000000000932

Travassos, B., Coutinho, D., Gongalves, B., Pedroso, P., & Sampaio, J. (2018). Effects of manip-
ulating the number of targets in U9, Ull, Ul5 and Ul7 futsal players’ tactical behaviour.
Human Movement Science, 61, 19-26. https://doi.org/10.1016/j.humov.2018.06.017

Travassos, B., Davids, K., Araujo, D., & Esteves, P. T. (2017). Performance analysis in team sports:
Advances from an ecological dynamics approach. International Journal of Performance Analysis
in Sport, 13(1), 83-95. https://doi.org/10.1080/24748668.2013.11868633

Travassos, B., Vilar, L., Araujo, D., & McGarry, T. (2014). Tactical performance changes with equal
vs unequal numbers of players in small-sided football games. International Journal of
Performance Analysis in Sport, 14(2), 594-606. https://doi.org/10.1080/24748668.2014.
11868745

Vilar, L., Esteves, P. T., Travassos, B., Passos, P., Lago-Penas, C., & Davids, K. (2014). Varying
numbers of players in small-sided soccer games modifies action opportunities during training.
International Journal of Sports Science & Coaching, 9(5), 1007-1018. https://doi.org/10.1260/
1747-9541.9.5.1007


https://doi.org/10.1080/24748668.2015.11868821
https://doi.org/10.1080/24748668.2015.11868821
https://doi.org/10.1519/JSC.0000000000000932
https://doi.org/10.1016/j.humov.2018.06.017
https://doi.org/10.1080/24748668.2013.11868633
https://doi.org/10.1080/24748668.2014.11868745
https://doi.org/10.1080/24748668.2014.11868745
https://doi.org/10.1260/1747-9541.9.5.1007
https://doi.org/10.1260/1747-9541.9.5.1007

	Abstract
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Procedures
	2.3. Data collection
	2.4. Statistical analysis

	3. Results
	3.1. Opposition-based perspective
	3.2. Cooperation-based perspective

	4. Discussion
	4.1. Opponent-based perspective
	4.2. Cooperation-based perspective

	5. Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	References



