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Abstract

Purpose. This study purposes were: (i) to analyse variations of individual frequencies of technical actions between two
small-sided game (SSG) formats (3 × 3 and 6 × 6) in under-8 soccer players; (ii) to test the variability of technical actions
executed by very young players during 3 × 3 and 6 × 6 SSG formats.
Methods. Overall, 12 young male football players (age: 7.58 ± 0.5 years; practice: 2.5 ± 0.5 years) from the same Portuguese
team voluntarily participated in the study. Both 3 × 3 and 6 × 6 formats were played twice, interspaced by one week, to
test the variability of technical actions. Codification of actions involved conquered balls (CB), received balls (RB), lost balls
(LB), attacking balls (AB), neutral balls (NB), not-succeeded shots (NSS), and succeeded shots (SS).
Results. The magnitudes of technical actions variability were small, with the exception of shots, which were moderately-tolargely variable. Between-formats analyses revealed almost certain very large decreases from 6 × 6 to 3 × 3 in the individual
frequencies of RB (–45.7% [–51.0; –39.9], ES (effect size): –4.69 [–5.48; –3.90]); CB (–42.3% [–46.9; –37.3], ES: –2.32 [–2.68;
–1.97]); LB (–59.9% [–64.1; –55.2], ES: –3.69 [–4.13; –3.24]); NB (–37.6% [–45.9; –27.9], ES: –1.76 [–2.29; –1.22]), and NSS
(–71.8% [–76.7; –65.9], ES: –5.74 [–6.61; –4.88]).
Conclusions. Passes, RB, and CB are reproducible but shots are variable across the sessions. Comparisons between formats
clearly revealed that individual frequencies of technical actions largely increased in the 3 × 3 format.
Key words: association football, drill-based exercises, young, technical actions, SSG, variability

Introduction
Small-sided games (SSGs) are very popular drills
used to promote the specificity of team sports exercises during training sessions [1, 2]. The main purpose
of these games is to simplify the complex formal game
while maintaining the main properties and dynamics
of the sport [3]. In soccer, these games are widely used
to ensure the physical, physiological, and technical/
tactical stimulation of players [4]. The number of players, field dimensions, and modified rules are the main

characteristics of SSGs that can be manipulated to
fit the main objectives of the coach [5, 6].
The acute effects of SSGs in physiological responses
and physical demands have been well-described in
the recent decade, mainly in specialized youth and
professional players [7–10]. The main evidence from
previous studies suggests that smaller formats increase
physiological intensity (e.g., heart rate, perceived exertion, and blood lactate concentration) and involve
high numbers of accelerations and decelerations [11,
12]. Moreover, smaller formats also contribute to an
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increase in the individual frequencies of technical actions (e.g., passing, shots, received balls, dribbles) [13,
14]. Despite this evidence, there are very few studies
dedicated to young novice players [15–17]. In the case
of one study that reported the physical demands of a
4 vs. 4 format in under-10 players, it was possible to
observe values of distance covered between 294 and
380 meters, high speed running distance between 7 and
56 meters, and player load between 49 and 69 arbitrary
units [17]. It was also verified that greater time-motion
values obtained during games were positively and meaningfully associated with higher technical performance
[17]. Also, a study revealed that very young players (under-11) executed more dribbles and delays in the 3 × 3
format in comparison with the 5 × 5 format, but more
frequencies of unity and balance principles were observed in the bigger format [15]. In the same age category,
it was verified that players tended to execute more aggressive tactical behaviours (as dribbles) during the
3 × 3 format and more safe behaviours during the 6 × 6
format [16]. This comparison of technical and tactical
actions between formats should be increased, mainly
because small and moderate game formats are widely
used by coaches during training sessions.
Despite the pertinence of SSGs at both the novice
and expert levels, there are some concerns regarding
the variability of these games in their ability to properly stimulate the players [18, 19]. Variability, in this
context, refers to how spread out a set of technical actions or physiological measures is, and helps to describe
how much data sets vary. Usually, this variability, in
linear statistics (not considering the temporal series),
can be calculated as a standardized measure of probability distribution or frequency distribution (coefficient of variation). Following that idea, some studies
have aimed to test physiological and physical variability during SSGs [20, 21]. Generally, heart rate responses and low running intensities tend to reveal
good levels of variability; however, blood lactate concentrations and high running speeds are too variable
across games played in the same conditions for any
meaningful conclusions to be drawn [18, 19]. A low variability level of SSGs is very important to ensure similar
conditions of stimulation, especially in young players.
However, to the best of our knowledge, only one study
regarding reliability of performance in young players
during SSGs has been conducted [22]. In that study,
it was found that although some physical and physiological variables presented moderate to excellent reliability levels, tactical demands were not reliable [22].
The scarce number of studies conducted in the topic
of SSGs, technical performance, and the young was
recently highlighted in a systematic review about SSGs

[10]; it is important to increase and improve the understanding of those factors of the players’ responses.
The identification of variations in technical actions
between formats of play in young players is very important for coaches. Such evidence may help coaches in
choosing the most appropriate format to fit the needs
of players and may also contribute to the optimization
of training plans and the reorganization of the design
of SSGs to fit the technical aims of the coach. Moreover,
an analysis of SSGs variability in very young players
may add to our understanding of whether these games
are useful and can be applied to ensure similar conditions of technical stimulation over time. A high level
of technical variability may constrain the evolution of
players during these games. For these reasons, the aim
of this study was twofold: (i) to analyse the variations
of individual frequencies of technical actions between
two SSG formats (3 × 3 and 6 × 6) in under-8 soccer
players; and (ii) to test the variability of technical actions executed by very young players during 3 × 3 and
6 × 6 formats.
Material and methods
Participants
A total of 12 young male football players (age: 7.58 ±
0.5 years; training experience: 2.5 ± 0.5 years) from
the same Portuguese team voluntarily participated
in the study. There were 4 defenders, 4 midfielders,
and 4 forwards, equally distributed in 2 teams. The
players trained twice a week (ca. 80 minutes per training session) and had one official match at the weekend.
The youth team belongs to an academy of one team competing in the first league of Portugal. The subjects
and their parents were informed about the study design and of the risks and benefits of participation.
Experimental approach
A repeated measures study was conducted during
4 consecutive weeks, aiming to analyse variations of
technical actions between SSG formats and to test
the variability of these games in young soccer players. The 3 × 3 and 6 × 6 formats (with small centred
goals) were repeated with 1-week intervals to test the
variability of technical actions in those games. The first
2 sessions (1 per week) were dedicated to the 3 × 3 format, and the 6 × 6 format was implemented during
the following 2 weeks. The sessions were conducted
in the second training session of each week (4 days
after the last match and 2 days after the last training
session). The sessions occurred at 6:30 p.m. at an av-
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erage temperature of 13°C, with no rain. The same
players acted in the same balanced teams (based on
the recommendations of the head coach and on playing
positions), in the conditions similar between repeated
measures. The games were recorded by 2 digital cameras, and technical actions were compared between
sessions.
Small-sided games
Both formats (3 × 3 and 6 × 6) were played on a synthetic turf with the following dimensions: (i) 15 × 20 m
for the 3 × 3 format (ca. 50 m2 per player), and (ii)
22 × 30 m for the 6 × 6 format (ca. 55 m2 per player).
The formats were played with a small goal (2 × 1 m),
positioned in the centre of each ending line. Both formats were played with a training regimen of 3 sets of
3 minutes with a resting period of 2 minutes between
sets. Two assistant coaches were placed around the
pitch to quickly replace the balls that crossed the sidelines. The players were previously familiarized with
the training formats to ensure the knowledge of dynamics involved in these games. Prior to all SSGs, a standardized warm-up protocol was implemented consisting
of 5 minutes of jogging, 5 minutes of dynamic stretching and mobility, and 5 minutes of sprints, accelerations, and decelerations. No information or feedback
about strategy or tactics were provided to players.
Technical actions
Two digital cameras (GoPro Hero 2, 1280 × 960,
25 Hz) – one positioned above the pitch in an open angle
and the other focusing on the player in possession of
the ball – recorded the matches. The observation of the
technical actions was processed on the basis of the
following codification: conquered balls (CB), consisting of recovered balls that a player made against an
opponent; received balls (RB), consisting of actions
when a player received a pass from a teammate; lost
balls (LB), recorded when a player lost control of the
ball to an opponent or by going out of bounds; attacking
balls (AB), consisting of passes that moved the ball
forward; neutral balls (NB), recorded when a player
made a pass that did not move the ball forward; notsucceeded shots (NSS), consisting of shots that were
not goals; and succeeded shots (SS), consisting of shots
that resulted in a goal scored against the opponent.
The codification followed the performance categories
presented by Gréhaigne et al. [23].
Notification and codification were performed by
the same observer, who had more than 3 years of experience in soccer analysis. The observer was previ116

ously tested (observing and coding 3 matches supervised for senior researchers in observational analysis)
for the capacity to properly code the variables, namely by comparing the results with other observers and
revealing a high-level of reliability (intra-class correlation coefficient: > 0.90) and accuracy (96% of the right
coding, considering the codification of the senior observers). A test-retest interspaced by 20 days with 10%
of the data was executed to analyse the reliability of
the observer. The intra-class correlation test revealed
a mean level of 0.91 (excellent reliability), thus ensuring enough reliability for the researchers to move forward with the analysis. The intra-class correlation test
reported the following values per each measurement
analysed: RB: 0.95; CB: 0.90; LB: 0.89; AB: 0.91; NB:
0.89; NSS: 0.90; and SS: 0.93.
Statistical procedures
The results were presented in the form of text, a table,
and a figure, as either means with a standard deviation
(SD) or means with a 90% confidence interval (90% CI)
where specified. Between-session variability of technical actions in each set and their accumulated values
derived from all sets were analysed by computing typical errors of measurement, expressed as a coefficient of
variation (CV) or as standardized typical error (STE),
with the use of a specifically-designed spreadsheet
[24]. To investigate the within-session variations, differences between formats were analysed with standardized differences of effect size (ES) with a 90% CI [25].
The following interpretation of ES was used [26]: < 0.2:
trivial; 0.2–0.59: small; 0.6–1.19: moderate; 1.2: large.
Probabilities were calculated with the consideration
of the smallest worthwhile changes (SWC, 0.2 × between-subject SD) [27]. Qualitative probabilistic mechanistic inferences about the true effects were based
on these probabilities [27]. The scale for qualitative
probabilities was as follows: > 25–75%: possible;
> 75–95%: likely; > 95–99%: very likely; > 99%: almost
certain [27].
Ethical approval
The research related to human use has been complied with all the relevant national regulations and institutional policies, has followed the tenets of the Declaration of Helsinki, and has been approved by the authors’
institutional review board or an equivalent committee.
Informed consent
Informed consent has been obtained from the legal
guardians of all individuals included in this study.
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Results
The variability analysis of the sum of technical
actions per session can be found in Table 1. Moderate variability in NSS (CV, 19.8; 90% CI [14.5; 32.3];
STE, 0.75 [0.56; 1.16]) and large variability in SS
(CV, 51.9 [36.7; 91.2]; STE, 1.22 [0.92; 1.90]) were observed during 3 × 3 format. In the case of 6 × 6 format,
moderate variabilities were noted in RB (CV, 12.1
[8.9; 19.4]; STE, 0.67 [0.50; 1.04]), NSS (CV, 41.5
[29.7; 71.4]; STE, 0.78 [0.59; 1.22]), and SS (CV, 43.6
[31.1; 75.3]; STE, 1.15 [0.86; 1.79]). The remaining
variabilities in 3 × 3 and 6 × 6 formats were small.
Between-format differences considering the average

of the sums of the technical actions per session are presented in Figure 1. Almost certain very large decreases
of 6 × 6 vs. 3 × 3 were observed in the individual frequencies of RB (–45.7% [–51.0; –39.9], ES: –4.69 [–5.48;
–3.90]); CB (–42.3% [–46.9; –37.3], ES: –2.32 [–2.68;
–1.97]); LB (–59.9% [–64.1; –55.2], ES: –3.69 [–4.13;
–3.24]); NB (–37.6% [–45.9; –27.9], ES: –1.76 [–2.29;
–1.22]), and NSS (–71.8% [–76.7; –65.9], ES: –5.74 [–6.61;
–4.88]). Very likely moderate decreases of 6 × 6 vs.
3 × 3 were found in the individual frequencies of AB
(–23.4% [–32.8; –12.5], ES: –1.16 [–1.74; –0.58]). Finally,
likely small decreases of 6 × 6 vs. 3 × 3 were observed
in the individual frequencies of SS (–24.0% [–38.4;
–6.3], ES: –0.51 [–0.91; –0.12]).

Table 1. Variability of the sum of technical actions (3 sets) between sessions during 3 × 3 and 6 × 6 formats
Typical error (CV)

Standardized typical error

M (SD)
Sum for
session 1

M (SD)
Sum for
session 2

Value

90% CI

Value

90% CI

3×3

RB
CB
LB
AB
NB
NSS
SS

30.0 (4.3)
11.1 (2.4)
12.2 (2.8)
11.9 (2.8)
8.7 (2.2)
7.0 (1.8)
1.3 (0.5)

30.3 (3.5)
11.0 (2.7)
10.8 (2.1)
13.2 (2.6)
8.8 (2.6)
7.8 (1.5)
1.3 (0.5)

6.4
9.7
11.5
12.3
13.1
19.8
51.9

[4.7; 10.1]
[7.2; 15.4]
[8.5; 18.4]
[9.0; 19.7]
[9.6; 21.0]
[14.5; 32.3]
[36.7; 91.2]

0.48
0.40
0.45
0.50
0.47
0.75
1.22

[0.36; 0.74]
[0.30; 0.62]
[0.34; 0.70]
[0.37; 0.77]
[0.35; 0.72]
[0.56; 1.16]
[0.92; 1.90]

Small
Small
Small
Small
Small
Moderate
Large

6×6

RB
CB
LB
AB
NB
NSS
SS

15.3 (3.0)
6.9 (1.4)
4.7 (1.1)
9.4 (3.1)
5.3 (1.7)
2.3 (0.9)
1.3 (0.5)

17.6 (2.2)
5.9 (2.0)
4.6 (1.2)
10.1 (2.4)
5.8 (1.7)
2.4 (1.0)
1.3 (0.5)

12.1
18.2
12.1
11.1
9.2
41.5
43.6

[8.9; 19.4]
[13.3; 29.6]
[8.9; 19.4]
[8.2; 17.8]
[6.8; 14.6]
[29.7; 71.4]
[31.1; 75.3]

0.67
0.58
0.42
0.37
0.27
0.78
1.15

[0.50; 1.04]
[0.43; 0.90]
[0.31; 0.64]
[0.27; 0.57]
[0.20; 0.42]
[0.59; 1.22]
[0.86; 1.79]

Moderate
Small
Small
Small
Small
Moderate
Moderate

Format Variable

Magnitude

RB – received balls, CB – conquered balls, LB – lost balls, AB – attacking balls, NB – neutral balls, NSS – not-succeeded shots,
SS – succeeded shots, M – mean, SD – standard deviation, CV – coefficient of variation (%), 90% CI – confidence interval of 90%

Figure 1. Standardized difference (Cohen) between formats in received balls, conquered balls, lost balls,
attacking balls, neutral balls, not-succeeded shots, and succeeded shots. Grey area represents the trivial magnitude.
Standardized value direction depends on the relationship between 6 × 6 and 3 × 3
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Discussion
The study tested the variability of technical actions
during SSGs played by young players. The STE revealed small magnitudes of variability for all technical actions, with the exception of shots. NSS and SS
were moderately-to-largely variable in both 3 × 3 and
6 × 6 formats. Considering the reality of the match,
it would be possible to hypothesize a greater variability
of shots as such events are highly dependent on the
prominence of the players in the match and the dynamics emerged from the cooperation and opposition relationships [28]. In a study conducted among youth
soccer players aiming to analyse the capacity of SSGs
to assess skill proficiency, it was found that SDs represented almost half of the average of attempted shots
and almost the same value for the completed shots,
being much greater than the SDs of the other technical actions reported [29]. In our study, the CV tested
as typical error revealed values of NSS of 19.8% and
41.5% and values of SS of 51.9% and 43.6% for the
3 × 3 and 6 × 6 formats, respectively, considering that
the same players were tested in both formats. Such
values suggest that shots are not reproducible during
SSGs, and for that reason, coaches should be aware
that this fact could be important to create complementary task constraints to ensure better levels of variability or to opt for analytical exercises to ensure similar
conditions of exercising of this technical action [5].
In the case of the remaining technical actions (RB,
CB, LB, AB, and NB), small values of STE were verified, thus ensuring interesting levels of variability
during the 3 × 3 and 6 × 6 formats. Previous studies
that used SSGs to assess skill proficiency in youth
players reported that passes and touches were the
actions with small SDs in comparison with the averages [29], thus confirming that SSGs can be implemented for the objective of reproducing passes and RB.
Results regarding variability provided by the present
study suggest that coaches can use SSGs to ensure stable levels of passes, RB, or CB, ensuring that players
will be stimulated in the same way across sessions.
The second purpose of our study was to compare
the individual frequencies of technical actions executed by very young players during 3 × 3 and 6 × 6 formats. Results revealed almost certain large increases
of individual frequencies in RB (45.7%), CB (42.3%),
LB (59.9%), NB (37.6%), and NSS (71.8%) during the
smaller format (3 × 3). Moreover, very likely moderate increases in AB (23.4%) and likely small increases
in SS (24%) were found in the 3 × 3 format. These inferences are in line with the findings of previous re118

search that tested technical actions in different SSGs
formats, revealing that smaller formats tended to increase individual participation [12, 30, 31]. AB (passes
moving forward) and SS were the technical actions
with lower differences in terms of magnitude, which
probably suggests that these critical attacking processes are more stable, independent of the format of
play. Such evidence may reveal that coaches can organize medium formats (6 × 6) to create similar conditions of critical attacking actions, such as passing, moving forward, and SS. However, if a coach wants to
develop other actions, such as passes backwards or
sideways or CB, smaller formats should be preferred.
This study had some limitations. The small sample
should be considered among the main ones. However,
the magnitudes observed provide some confidence in
terms of the main evidence for coaches. Moreover,
tactical behaviours were not analysed. In this regard,
it would be interesting to associate the technical actions
with the behaviours of very young players. For that
reason, future studies should analyse specific tactical behaviours and measure their variability, as well
as investigate their variations between formats. Finally,
there were 2 weeks of difference between formats, possibly affecting the inter-format analysis. In the future,
a mixed design should be considered to avoid the possible learning effect.
The main evidence of this study may provide practical implications for coaches. The study revealed that
3 × 3 and 6 × 6 SSGs generated reproducible individual frequencies of technical actions, with the exception of shots in novice and young soccer players.
For that reason, coaches may use SSGs to stabilize technical stimuli across sessions. However, more task constraints or new drills should be organized to ensure the
proper stimulation of shots. Beyond these applications, the present study also revealed that the 3 × 3
format moderately-to-largely increased the individual frequencies of defensive and attacking technical
actions. For that reason, children soccer coaches should
use the 3 × 3 format when the intention is merely to
promote individual technical actions in offensive and
defensive phases. It is important to highlight that the
results obtained from the study should not discourage
the use of SSGs in children. However, SSGs should
be understood as a component of training associated
with a specialization (e.g., deliberate practice), contributing to a balanced intervention in the development
of talented soccer players [32], which must also contain a diversification component and some specific
and close skill-based tasks to balance the variability
effect of SSGs in some technical aspects.
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Conclusions
The results of this study revealed that RB, CB, LB,
and passes (moving forward, backward, or sideward)
presented a low variability level during 3 × 3 and
6 × 6 SSGs played by young soccer players. However,
high levels of variability were observed in shots; thus,
it would possibly be advisable not to stimulate the
same players equally during SSGs. The second purpose of the study also confirmed previous results in
revealing that the 3 × 3 format clearly moderately-tolargely increased individual frequencies of both defensive and technical actions in comparison with the
6 × 6 format.
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