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Abstract

This study compared the influence of changing floaters’ rules on player positioning in small-sided games (SSG) played by
different age groups. A total of 48 youth soccer players (24 U-13 and 24 U-14) took part in the study, playing three
different SSGs: regular 3vs3, |-floater condition (one floater playing for both teams), and 2-floater condition (one floater
per team, with alternate participation). Positional data were collected by 5 Hz GPS devices, generating individual (spatial
exploration index) and collective (team’s length, width, length per width ratio, and stretching index) positional variables.
The results revealed that the 2-floater format significantly reduced the length (p =0.001), and both formats with floaters
increased the width (p <0.001). Also, the |-floater format presented the lowest stretching index (p <0.001).
Concerning age-group differences, older players presented higher values of length (p < 0.001), length per width ratio
(p<0.001), and spatial exploration index (p < 0.001) than their younger counterparts. The 2-floater SSG format is a
more facilitated and simplified version of numerically unbalanced SSGs, which might be considered by coaches when
designing tasks adjusted to the level of the athletes.
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Introduction o . .
and stretching index® as well as higher distances

between teams’ centroids in SSGs’ during SSGs in
comparison with youngers.

In youth football the manipulation and adjustment of
training tasks according to the players’ age, character-
istics and capabilities are key to promote functional
exploration of individual and collective tactical behav-
iours.! For example, providing players with an ade-
quate small-sided game (SSG) to their action
capabilities allows the exploration of successful actions
and the sustained improvement of tactical behav-
iours.”* For this reason, a growing interest in SSG
has been observed with the literature focused on ana-
lysing the effect of changing task constraints on players
behaviour.” However, as a wide range of variations in
each SSG is plausible, improving knowledge on the
effects of different tasks manipulations on players’ tac-
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tical, technical and physical responses, across different
age groups, is still necessary. Previous research has
revealed that the use of similar contexts of practice
with players of different ages promoted variations on
players’ and teams’ tactical actions.®’ For example,
older players present higher values of area per team
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The effects of the manipulation of floaters in SSGs is
one of the most commonly investigated task con-
straints.'®"'? Floaters momentarily increase the numer-
ical advantage of the team in ball possession and,
consequently, the number of passing possibilities to
the ball carrier, which represents a less complex context
for keeping ball possession longer.'"!* Therefore, the
ability of the floater to offer additional passing oppor-
tunities is relevant for the optimisation of such con-
straints. However, when floaters are adopted inside
the pitch (1-floater format), as has been extensively
seen in previous studies,'™'' they usually play for
both teams and, hence, their position at the moment
a team recovers ball possession is quite unpredictable.
For example, if the floater is effectively participating in
the build-up attack near her/his own goal, and the team
loses ball possession, he/she is in an advanced position
on the pitch, sometimes far from the player with the
ball. Hence, in the 1-floater format, the floater is likely
to noteffectively provide additional passing opportuni-
ties tothe player with the ball, mainly during the offen-
sive transition, failing to fulfil one of their main
functions in the game (supporting the player with the
ball) and promoting higher variability in players’
exploratory behaviour. Another interesting strategy
that coaches could adopt is including one floater per
team (the 2-floater format), who is obliged to return to
his/her own goal every time the team loses possession.
This rule might be able to create a numerical advantage
for the offensive team (four attacking players against
three defending ones) but keeps the floater in a position
near the own goal at the moment the ball is recovered.
Consequently, the floater would always be in a support
position, behind the ball when it is recovered, highlight-
ing more passing opportunities to the ball carrier in
opposition to the regular floater condition.
Representing this issue, which is evident in offensive
transitions in official soccer matches, might indicate
an interesting pedagogical strategy to nurture players’
ability to safely keep the ball possession when it is
recovered, not fully addressed in the traditional 1-float-
er format. Although previous studies addressed how
numerically unbalanced situations might constrain
players’ behaviour in SSGs,'> > no previous studies
investigated how this alternated 2-floater format
might impact players’ positional responses, which indi-
cates the need to further research.

To improve the understanding of the manipulation
of SSGs, the use of positional data to describe players’
tactical and physical behaviours has been widely
accepted in the literature.® Based on players’ position
it is possible to calculate tactical variables that express
for example the spatial occupation and exploration of
teams. The main advantages of such data are ease of
collection and the reliability of the information

provided by many GPS devices.*!® For example, to
capture the teams’ occupation, the length, the width
distance and the stretching index had been extensively
used in the past to capture how the players manage the
space to obtain positional advantages within the
game.'” Besides, the players’ displacements are likely
to be evaluated by the spatial exploration index
(SEI), which measures how the player explores the
available space by calculating his average distance
from the individual centroid. The use of such variables
allows, for instance, to capture that the exploration of
the offside rule reduces in-length spatial exploration
during SSGs,'® and even the coach’s instructions can
constrain player actions and shape their behaviour
during an SSG."

In line with previous assumptions, to improve the pro-
cess of learning of youth players in football, there is a
need to understand how the manipulation of the floaters’
positioning constraint the tactical behaviour of players
from different age groups may present
different behaviours when playing the same SSG.
Considering the above, we aimed to compare the posi-
tional tactical responses of youth soccer players from
different age groups when playing the regular, the
1-floater and the 2-floater SSGs conditions. We hypoth-
esize that the 2-floater format will provide a less explor-
atory tactical scenario for the players irrespective of the
age group, leading to lower spatial exploration index
(SEI) values and reduced in-length exploration. We
also expect that older players will be more able to explore
the available space, both in the width and length axes,
while younger players will present a more concentrated
and ball-driven pitch positioning.

Methods

Participants

Forty-eight young soccer players, belonging to two dif-
ferent age groups (U-13: twenty-four players, 13.1+
0.6 years; U-14: twenty-four players, 14.3 £0.7 years),
took part in the study. Players were selected based on
their current club affiliation (national-level youth acad-
emy) and have a training regimen composed of five
weekly training sessions plus an official match. All
players compete regularly (regional and national
levels). This study was approved by the local ethics
committee (Universidade Federal de Minas Gerais—
CAAE 64639417.0.0000.5149) and followed all proce-
dures of the Declaration of Helsinki.

Procedures

Team composition criteria impact players’ perfor-
mance during SSGs.”® To provide players with the
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most adequate representative scenario, we composed
teams balanced according to the tactical skills.”® To
conduct the team composition procedure, players
were initially split into groups of eight within the
same position and age category (e. g., eight U-14
defenders). These groups performed the System of
Tactical Assessment in Soccer (FUT-SAT) field test,>!
which was used to rank the players from first to eighth
within each position. The FUT-SAT field test was used
only to rank the players, not in the main data collec-
tion. This rank was based on the percentage of success-
ful tactical actions, as previously demonstrated in the
literature.>* The two best players in each position were
selected to form teams A and B, while the two worst
players in each position formed teams C and D.
Midfielders not selected for the teams were selected to
play as floaters during the data collection. The floaters
were kept constant over the data collection and
matches. This procedure was required to reduce the
bias related to the level of the players on the reported
responses, as a previous study showed that the tactical
level of the players might influence their behaviour
during small-sided games.”> Therefore, even if the
floaters have a different tactical level in comparison
to the regular players, this effect has been standardized
over the data collection by keeping the same floaters in
the SSGs. Finally, the remaining players were excluded
from the next steps. Teams played only against oppo-
nents at a similar level to reduce the level’s influence on
observed responses. All team composition-related pro-
cedures are described in Figure 1.

Next, players began the familiarisation with the SSG
formats. The familiarisation was conducted using real

( Players (n=24) |

Division according to the playing position
(by the coach staff)
. |
Defenders Mid{:al)de” Forwards
= F =
(D) (n=8) et (F) (n=8)

Ranking according to the tactical performance

games, equal to those adopted later in the main data
collection, to allow the players to experience the rules
and get used to the pitch size and materials. During this
session, they were allowed to ask questions and exper-
iment with all the rules of each format. When no
remaining doubts appeared, players were considered
familiarised with the formats.

Finally, the main phase of data collection was
started. Each data collection period started with a 10-
minute standardised warm-up composed of displace-
ments, with and without the ball. Thereafter, the SSG
started immediately. All SSGs comprised four bouts of
four minutes, with four minutes of passive recovery in-
between. All SSGs were played in a 36x27 meter field
with all the rules of the formal game. The pitch bound-
aries were delimited using dashes, while the corners and
the central line were pointed with cones facilitating
players’ identification of the spatial references. Extra
balls were placed around the field to allow quick restart
when the ball went out of bounds. Seven-a-side soccer
goals (6x2m) were used. The researcher could provide
verbal encouragement, but no technical or tactical
instructions could be provided. The experimental
design comprised three SSG formats (Figure 2): a
I-floater SSG, in which the floater played for both
teams (always supporting the team in the attack); a 2-
floater SSG (Figure 2), in which each team had its
floater and were required to return next to their own
goal every time the ball was lost by the team. In this
format, the floater did not act as a joker. Each team
has its own floater, acting as a support player not
allowed to score goals and always started the offensive
process from their own goal.; and a 3vs3 format, with
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Figure |. Representation of the procedures of data collection on each age group.
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Figure 2. Representation of the task constraints.
A: 2-floaters format; B: |-floater format; C: 3vs3 format.

no floater for any team. In the 2-floater format, float-
ers’ participation in the game was alternated, so just
one floater was inside the pitch (from the team in
offence), while the other floater (from the team in
defence) was not allowed to simultaneously participate.

Instruments

System of tactical assessment in soccer. The FUT-SAT
field test was used for team composition. The test con-
sists of a 4-minute 3vs3 game with goalkeepers in a
36x27m playing field and using 6x2m goals.”!
Multiple bouts were conducted until all the players
took part in one bout, and only the first trial was eval-
uated for the team composition. Teams were composed
within each position (only defenders, for example), for
the FUT-SAT field test. Tactical behaviour was evalu-
ated based on offensive (penetration, offensive cover-
age, depth mobility, width and length with and without
the ball, and offensive unity) and defensive (delay,
defensive coverage, balance, concentration, and defen-
sive unity) tactical principles. The percentage of

successful tactical principles (ratio between the
number of successful tactical principles and the total
number of tactical principles performed) was used as a
measure of tactical performance.””

The SSGs were recorded with a digital camera (JVC,
Kenwood, EUA), and two trained observers in FUT-
SAT analysed the players’ tactical behaviour using the
software Soccer Analyser®. This software allows the
insertion of a virtual grid on the field in the video,
setting some parameters for the evaluation of tactical
principles, namely, the offensive and defensive fields,
the lateral and central corridors, the game centre, and
the ball line. The data were tested for inter-and intra-
observer agreement. For this, 12,5% of the SSGs were
reassessed twenty-one days later, and Cohen’s Kappa
coefficient was calculated. The values of both inter-
and intra-observer agreement were higher than 0.8,
which is classified as a perfect agreement.”*

GPS devices. The players wore GPS units, embedded
with a triaxial accelerometer (GPSports SPI HPU,
GPSports, Canberra, Australia), placed between their
shoulder blades, inside a pouch attached to a special
vest provided by the manufacturer. Positional data
were recorded at 5 Hz (interpolated to 15 Hz). The reli-
ability of this device for measuring distances in field-
based sports was found to be acceptable in a previous
study.” Each player used the same equipment during
the data collection sessions. The players’ positional
data were processed using MATLAB R2010a (The
MathWorks Inc., Natick, MA, USA). Each player’s
latitude and longitude data were synchronized and con-
verted into meters using the Universal Transverse
Mercator (UTM) coordinate system and a MATLAB
routine.”® The data were smoothed using a second-
order 5-Hz Butterworth low-pass filter. After convert-
ing the positional data into meters, a rotation matrix
was calculated for each SSG with the positions of the
field vertices, aligning the length of the playing field
along the x-axis and the width along the y-axis. Then,
the rotation matrix was applied to players’ positional
data for alignment with the playing field referential.?’
We calculated the following variables: width and
length, determined by the distance between the furthest
players in length and the rightmost and leftmost play-
ers in width,®® the length-per-width (LPW) ratio;?’
stretch index;?® and SEI, defined as the average differ-
ence between a player’s average position and their
actual position at each moment of the game.”® From
a practical perspective, the LPWratio indicates the
preferential displacement axis of a team; values
higher than 1 indicate a more in-length positioning,
while values lower than 1 indicate a more in-width
positioning. The SEI indicates how exploratory the
athlete’s behaviour is. Higher SEI values indicate
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more exploratory behaviour. The stretch index indi-
cates the dispersion of the players from the geometrical
centre, and higher values indicate higher dispersion.

As the purpose of the current study was to measure
the impact of the floaters on the regular players, the
positional data of the floaters were not collected either
included in the data analysis.

Data analysis

The data were first checked for assumptions of normal-
ity (Shapiro-Wilk’s) and heterogeneity of the variances
(Levene’s). As no significant deviations were reported,
we compared the data using a mixed two-way ANOVA
(SSG format x age group). Pairwise comparisons were
performed using Bonferroni’s correction. The partial
eta squared was calculated and classified as small
effect (0.02<n>< 0.13), medium effect (0.13< n2Z<
0.26) or large effect (n2< 0.26).*’Also, the observed
power has been provided by the ANOVA analysis in
the statistical software. Inferential analysis was con-
ducted using SPSS software (Version 19.0 for
Windows, SPSS Inc., Chicago, IL, USA).

Results

Table 1 shows the descriptive values of the analysed
variables. For the variables width (p=0.636), length
(p=0.412), LPW ratio (p=0.962), and stretching
index (p=0.243) there were only main effects since
no interactions were observed. However, there was a
significant interaction between age and task for the SEI
(p=0.007).

The interaction between task and age for SEI indi-
cates that players’ response is not similar across the age
groups. Therefore players’ adaptation to the con-
straints might be considered age-dependent.
Specifically, U-14 players showed a higher SEI than
U-13 players in the 2-floater and 3vs3 formats

(p<0.001; nzp:0.040; observed power: 0.928), with
no differences in the 1-floater format. This indicates
that the older players were more able to use the 2-float-
ers format to achieve less spatial exploration than
younger players.

Regarding the main effect of age group, there were
significant differences in two dependent variables. The
U-13 players showed higher values of length (p < 0.001;
nzp:0.195; observed power: 0.997) and LPW ratio
(p<0.001; nzp:0.166; observed power: 0.990) than
U-14 players irrespective to the task. Also, we found
an interaction effect in the SEI. There were no age-
group differences in the width (p=0.080; nzp:0.032;
observed power: 0.417) and stretching index (p =0.179;
172p =0.019; observed power: 0.268).

Concerning the main effect of the task, significant
differences were reported in all the dependent variables.
The 2-floaters SSG showed lower values of length
(p=0.001; nzp:0.114; observed power: 0.871) and
LPW ratio (p<0.001; nzp:0.129; observed power:
0.914) than the other two formats. The regular
format presented lower values of width (p=0.027;
nzp:0.073; observed power: 0.662) than the other
two tasks. Also, the I1-floater format showed lower
stretching index values than the other two SSGs
(p<0.001; n*,=0.167).

Discussion

This study aims to compare the influence of changing
floaters’ rules on player positioning on the pitch in
SSGs played by different age groups. Specifically, we
sought to examine the differences in players’ position-
ing between three SSG formats: the usual 3vs3, thel-
floater condition (3vs3+ 1) and the 2-floater format
(3vs3+42) in U-13 and U-14 soccer players. The most
innovative aspect of the current study is the 2-floater
format proposed. We proposed this task based on the
rationale that the floater’s role in a regular floater

Table I. Means (standard deviation) of the dependent variables observed in each SSG format and age group.

Age group U-13 U-14

SSG format 2-Floaters 3vs3 | -Floater 2-Floaters 3vs3 | -Floater
Length® 7.03 (0.75)d‘e 7.85 (0.76) 7.88 (1.73) 5.87 (0.76)d‘e 7.03 (0.67) 6.55 (1.29)
Width 12.08 (1.11) I0.93(I.0I)c'd 11.97 (1.36) 12.41 (1.58) II.88(I.I6)°'d 12.11 (1.32)
LPW? 0.58 (0.09)‘1’e 0.72 (0.10) 0.67 (0.208) 0.47 (0.07)d’e 0.59 (0.08) 0.55 (0.14)
Stretching index 6.81 (0.54) 6.70 (0.61) 6.18 (0.45)“¢ 6.94 (0.41) 6.65 (0.47) 6.54 (0.32)“°
SEI° 7.54 (1.13) 7.94 (0.88) 8.20 (0.97) 9.04 (3.12) 9.63 (0.92) 7.96 (1.05)
UI3>Ul4.

U4 > UI13 only in 2-floater and 3vs3 formats.
Different from the 2-floater format.
9IDifferent from the |-floater format.
°Different from the 3vs3 format.

SSG: small-sided games; LPW: length-per-width; SEI: spatial exploration index.
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format could not allow the players to achieve a facili-
tated environment to keep ball possession and safely
progress into the pitch because the floater’s position
could be unpredictable when the team recovers the
ball. The main results indicated that older players
were able to adopt a more stable exploratory behaviour
using the 2-floaters and 3 vs. 3 formats. Thus, the 2-
floaters format has been considered better to develop a
collective exploration of possibilities for action,
increasing the support to the ball carrier to maintain
ball possession and progress on the field, while the 1-
floater format increases the unpredictability of team
tactical behaviour on the exploration of possibilities
for action. With the higher support to the ball carrier,
using the 1-floater format, the individual age-group
differences emerged.

Results revealed that both formats with floaters
increased the in-width positioning, while the 2-floater
format also significantly reduced the in-length position-
ing. The higher values of in-width positioning in SSGs
formats with floaters is in line with the literature.'®-3
To better explore the numerical advantage created by
the floaters, teams tend to circulate the ball more fre-
quently, which demands a more in-width positioning.
Besides, the 1-floater format was the only one in which
no age-group differences were observed in SEI values.
As age-group differences in positioning are expected,’
the existence of differences in the SEI only in the 2-
floaters and 3 vs. 3 formats indicate that these SSGs
allowed the players to better explore their knowledge
about the game, therefore these formats are likely to be
more predictable. On the other hand, in the 1-floater
format, the position of the floater is quite unpredict-
able, so the possible age-group differences were harmed
by the high variability inherent to the game. For these
reasons, when comparing the unbalanced SSG formats,
we consider the 2-floater format a more stable task
condition, which facilitates players’ positioning by
allowing a more predictable action in offensive/defen-
sive transitions since the floater position is predictable
and is able to effectively offer a safe passing opportu-
nity when the team recovers the possession. Therefore,
the predictability of the floaters’ position should be
considered by coaches when choosing between these
formats.

Regarding the stretching index, the lowest values
were reported in the 1-floater format. This variable
indicates how distant the team is from its centroid
and can be used as a measure of compactness.”
Therefore, the current results indicated that the players
were more concentrated near the team’s centroid in the
I-floater format than in the other formats. According
to the literature, the more experienced are the players,
the higher is the stretching index.®?' Therefore, the
higher values of the stretching index might indicate

that the players were able to explore different spaces
on the field instead of concentrating near the ball and,
which indicates the difficulty of the task. Therefore, we
argue that the lower value of stretching index observed
in the I-floater format indicates a higher difficulty
imposed on the players in this format in comparison
to the other ones, reinforcing that the unpredictable
position of the floater might constrain players’ posi-
tional behaviour during SSGs, as has been previously
discussed regarding the SEI differences.

Concerning the age-group differences, our results
confirmed that player behaviour in SSGs is age-
dependent. Specifically, older players presented higher
values of length, width, and SEI than their younger
counterparts. As a result of deliberate practise, older
players tend to exhibit better tactical behaviour in
game-based contexts.”>  Olthof, Frencken, &
Lemmink™ reported higher LPWratio values in older
players, which is contrary to the current results.
Similarly, a higher stretching index was reported in
older players in 4vs4 (numerically balanced context)
SSGs,® while wefound no age-group differences in
this variable. Finally, younger players presented
higher SEI values than older players in official simulat-
ed matches, in numerically balanced contexts,>* which
is also contrary to the current results. The divergence
between previous studies and the current one is justifi-
able based on the characteristics of the tasks. All the
previous studies adopted numerically balanced game-
based tasks (i.e., tasks with an equal number of players
on each team, such as 4vs4), while in this study we
analysed numerically unbalanced SSGs. The literature
suggests that for young soccer players, using numerical
equality during training is not effective in improving
decision-making or skill execution.*> Conversely, play-
ers who experienced numerically unbalanced situations
(which is the case in SSGs with floaters) improved their
decision-making skills after a training period.* Thus,
we might affirm that the age-group differences are
shaped by task constraints in which these differences
are measured. On the one hand, when facilitated tasks
are adopted older players are more able to explore the
space than younger players (which is the case in the
current study). On the other hand, when the tasks
themselves are less focused on players’ exploratory
behaviour, older players are more capable of reducing
their variability by adopting more stable behavioural
patterns,”>** indicating, in line with the literature, that
more skilled players adopt a better exploratory behav-
iour.* In summary, when choosing the most appropri-
ate SSG format, both the task constraint and players’
characteristics and level of expertise must be
considered.

This study is innovative in its approach to the design
of representative task constraints in soccer training.
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However, we acknowledge that the data collected have
limitations, and further investigation is required.
Specifically, we were not able to split the positional
data into offensive and defensive phases, which could
provide us with more detailed information. Splitting
GPS positional data into game phases remains an oper-
ational challenge for future research. Also, we inten-
tionally collected data from close-age groups (U-13 and
U-14), therefore age differences would be more prom-
inent if groups with a higher age difference were inves-
tigated (e.g., U-13 and U-17).This choice was justified
as even if the differences in players’ age is not too
remarkable, players might experience significant matu-
rational changes within this 12-14years-old period,
which requires the coaches to consider the specificities
of each age group when planning training sessions.
However, future studies should enlarge the current
population by investigating players from different age
groups in youth soccer.

Practical recommendations to coaches might be pro-
posed based on the current data. Firstly, if the coaches
search for a more stable condition to nurture players’
ability to collectively explore and safely keep the ball
possession after recovering it, adopting the 2-floater is
recommended. This is due to the fact the floaters’ posi-
tion in the 2-floater condition highlights the collective
instead of an individual exploration of possibilities for
action, which enhances players’ possibility to keep the
ball possession, namely in offensive transitions. This
task will also enhance age-group differences allowing
the more experienced players to adopt a more stable
game pattern during the SSGs. On the other hand, the
1-floater and the 3vs3 formats could be adopted if the
coaches aim to expose players to a more complex and
unpredictable tactical scenario, which can foster origi-
nal behaviours and increase the tactical repertoire, as
recommended in the literature.>® Also, we demonstrate
that both formats with floaters increase in-width posi-
tioning. This might be considered by coaches when
developing training contents focused on ball circulation
patterns in youth soccer.

Conclusion

The 2-floater SSG format is a more facilitated and sim-
plified version of numerically unbalanced SSGs than
the 1-floater format. Also, older players tend to present
more exploratory behaviour in SSGs with floaters,
mainly on the length axis, which reinforces that playing
SSGs with floaters provides players with higher vari-
ability on their positioning. That is, the introduction of
floaters allows attackers to increase mobility on the
field and to explore more possibilities for action over
the SSGs.
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