
41

HUMAN MOVEMENT (ISSN 1899-1955) 
 

THE INFLUENCE OF NUMERICAL VARIABILITY  
IN SMALL-SIDED GAMES ON YOUTH FOOTBALL  
GOALKEEPERS’ TACTICAL-TECHNICAL BEHAVIOUR

HONORATO SOUSA1,2 , ÉLVIO R. GOUVEIA1,2,3 , HUGO SARMENTO4 ,  
ROMUALDO CALDEIRA1,2, ADILSON MARQUES5,6 , HELDER LOPES1 ,  
ANDREAS IHLE3,7,8 

1 Department of Physical Education and Sport, University of Madeira, 9000-072 Funchal, Portugal
2 Laboratory of Robotics and Engineering Systems, Interactive Technologies Institute, Funchal, Portugal
3 Center for the Interdisciplinary Study of Gerontology and Vulnerability, University of Geneva, 1211 Geneva, Switzerland
4 University of Coimbra, Research Unit for Sport and Physical Activity (CIDAF), Faculty of Sport Sciences and Physical 

Education, 3004-504 Coimbra, Portugal
5 The Interdisciplinary Centre for the Study of Human Performance (CIPER), Faculty of Human Kinetics,  

University of Lisbon, 1649-004 Lisbon, Portugal
6 Instituto de Saúde Ambiental (ISAMB), University of Lisbon, 1649-026 Lisbon, Portugal
7 Department of Psychology, University of Geneva, 1211 Geneva, Switzerland
8 Swiss National Centre of Competence in Research LIVES–Overcoming Vulnerability: Life Course Perspectives,  

1015 Lausanne, Switzerland

ABSTRACT
Purpose. The main purpose of this study was to investigate changes in the tactical-technical behaviour of football goal-
keepers (GKs) across 5 small-sided games (SSGs) formats with temporary numerical variability.
Methods. The sample involved 4 male under-17 GKs from the same team aged 16.1 ± 0.52 years. Three sessions were 
held on 3 different days to collect information. On each day, the 10-minute SSGs exercise with temporary numerical vari-
ability was repeated twice. The numerical ratio of players changed every 2 minutes without interrupting the practice. The 
exercise always started with a situation of 3 vs. 3 + GK (‘+ GK’ for both teams in each format), going through 4 vs. 3 + GK, 
5 vs. 3 + GK, 3 vs. 4 + GK, and 3 vs. 5 + GK.
Results. The 3 vs. 3 + GK format and the numeric superiority by 1 and 2 (4 vs. 3 + GK and 5 vs. 3 + GK) induced fewer 
defensive tasks in comparison with numeric inferiority (3 vs. 4 + GK and 3 vs. 5 + GK). From an offensive perspective, 3 vs. 
3 + GK caused more offensive tasks in comparison with numeric superiority by 1 and 2 (4 vs. 3 + GK and 5 vs. 3 + GK). However, 
the game formats in numeric inferiority (3 vs. 4 + GK and 3 vs. 5 + GK) induced more offensive tasks.
Conclusions. This study suggests the use of temporary numerical variability SSGs to increase offensive and defensive GK 
tactical-technical behaviour.
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Introduction

Small-sided games (SSGs) are adapted and smaller 
versions of the formal game, designed to increase play-
ers’ exposure to a specific problem or specific game 
context, to request adjustments in the intended game 
behaviours. They are often used in the training pro-

cess to authentically recreate the dynamics and real-
ity of an official game, making specific adjustments 
in the form of task restrictions, manipulated depend-
ing on the main objective of the exercise [1–7].

The methodology based on SSGs has grown progres-
sively in terms of its applicability and consequent re-
search related to football. Besides, it is important to 
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understand the potential that these games have to de-
velop simultaneously, both the tactical-technical com-
ponent and the psychophysiological dimension of the 
player. This multidimensional potential of SSGs in 
the players’ acute responses makes the popularity of 
these games very high and leads to their frequent use 
by coaches of different age groups and competitive levels 
[7, 8].

The representativeness of SSGs, taking into account 
the formal format of the game, allows keeping the cha-
otic characteristics of the game, providing a more con-
trollable environment, although without compromis-
ing its complexity, dynamic and uncertain nature [9]. 
Players can deal with a constant repetition of tactical-
technical actions without actually repeating them, 
which exposes them to certain task conditions that re-
sult in an increase in their perception and awareness 
of specific behaviours. This training methodology con-
trasts with training based on analytical situations, 
characterized by exercises aiming to train skills in 
isolation [10].

Although there are a large number of experimen-
tal studies investigating the impact of different SSGs 
exposure on physiological responses, as well as on tac-
tical-technical behaviours [2, 6, 11], those were dedi-
cated almost exclusively to the behaviours and ac-
tions of the field players. To the best of our knowledge, 
up to date, no study has examined the impact of SSGs 
on the role of the goalkeeper (GK), despite its highly 
complex skill demands [12]. Aiming to identify the 
main characteristics that top GKs must have, a recent 
study [13] interviewed 15 ‘top level’ GK coaches and 
identified good decision making as a central aspect. 
A question was also asked what a 60-minute GK train-
ing session should contain. Interestingly, despite iden-
tifying decision making as a key aspect for GKs, most 
coaches only dedicated 25–30% of session time to 
training situations that involved exercises such as SSGs, 
which effectively develop the decision-making capacity.

This is in line with the idea that the GK training is 
mostly concentrated on isolated and limited param-
eters, on responses to the performance of their isolated 
function in the game itself, such as specific type of 
movements, skills, and technical requirements [12]. 
Also, there is a large focus on the assessment of iso-
lated strength performance, namely, in different di-
mensions of physical fitness (such as strength, power, 
speed, aerobic capacity, and joint range of motion) and 
working on injury prevention.

Empirically, the specific requirements of the GK 
position indicate that the training tends to be largely 
dedicated to the technical component and predictable 

technical work. It is usually organized in GK groups 
(usually 3–4 elements), in small and specifically di-
rected spaces, and separately from the other players, 
except for finishing workout exercises and SSGs [14, 15].

This isolated perspective is highly contradicted 
by saying that the integration of outfield players into 
the GK training session is very important and consti-
tutes a current game-changing aspect. Indeed, the in-
corporation of SSGs in GK training sessions can provide 
an effective method of manipulating the environment 
and simulating game contexts, which will expose the 
GK to experience more situations in training than 
they would experience in a formal game. This meth-
od is also called integrative GK training and aims to 
overcome the limitations of GK training with small 
groups of GKs from an isolated perspective. This al-
ternative approach enables to face real game-relevant 
information and movement couplings, preserving the 
perspective of repetition without repetition and sus-
taining an intact player-environment interaction [12].

Altogether, the literature implies that there is a need 
for further studies on the issues of game performance 
and tactical-technical development, particularly in 
GKs – because this player’s role has been less studied. 
On the other hand, currently, it is recognized that the 
role of the GK is increasingly essential in football, 
not only in the performance of its defensive functions 
but also in the offensive process of the team [16, 17]. 
Important tactical-technical aspects, such as control 
of defensive depth or the ability to receive and pass the 
ball well through different types of passes, are as-
sumed as behaviours increasingly necessary for the 
good performance of the GK function in the contem-
porary game dynamics in football [18].

SSGs can allow GKs to deal with a constant rep-
etition of tactical-technical actions without actually 
repeating them. By exposing them to certain task con-
ditions like in a constantly changing numerical rela-
tionship, SSGs will make them develop and increase 
their perception and awareness of specific behaviours 
(defensive and offensive), unlike the usual training 
based on analytical situations and exercises aiming 
to train skills in isolation. Knowing beforehand that 
SSGs are a very useful method for introducing offen-
sive and defensive tactical problems, we intended to 
characterize the authentic GK training experiences in 
different SSGs conditions. Therefore, we investigated if 
there was a change in the tactical-technical behaviour 
of the GK across 5 different SSGs formats with numeri-
cal variability (3 vs. 3 + GK; 4 vs. 3 + GK; 5 vs. 3 + GK; 
3 vs. 4 + GK; 3 vs. 5 + GK).
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Material and methods

Participants

The sample was composed of 4 male under-17 GKs 
with an average age of 16.1 ± 0.52 years. We exam-
ined the 4 GKs twice on 3 different days. In total, 24 
observations were considered. All participants were 
federated in the local football association and had 
been playing in the GK position for at last 5 seasons. 
They had a regular weekly program of 3 training ses-
sions of 75 minutes each, plus a competitive moment 
at the end of the week. All the players were informed 
about the objectives of the research and its require-
ments, as well as the potential benefits and risks. Par-
ticipation was voluntary. The subjects’ physical char-
acteristics and capacities at baseline are summarized 
in Table 1.

Study design and procedures

Throughout the study, 3 sessions were held on 3 dif-
ferent days to collect information. On each day, the 
10-minute SSGs exercise was repeated twice. All ses-
sions started at the same time and respected a 24-hour 
interval between moments of data collection. The SSGs 
format presented was variable, with a duration of 
10 minutes and changing the numerical ratio of players 
in the game every 2 minutes without interrupting the 
practice. The exercise always started with a situation of 
3 vs. 3 + GK, going through 4 vs. 3 + GK, 5 vs. 3 + GK, 
3 vs. 4 + GK, and 3 vs. 5 + GK (Table 2).

The order in which these changes were applied was 
randomized differently for the 3 days of investigation 
(except for the initial 3 vs. 3 + GK) to maintain un-
certainty about the sequence of the situations and to 

Table 1. Participants’ baseline physical characteristics

Physical tests Mean SD 95% CI for mean

Weight (kg) 74.00 7.746 61.67–86.33
Height (cm) 173.75 6.551 163.33–184.17
Body mass index (kg/m2) 24.625 3.6582 18.804–30.446
Bar suspension (s) 21.8900 8.47828 8.3992–35.3808
Sit-ups (n) 24.25 3.304 18.99–29.51
Sit and reach right (cm) 41.000 6.5701 30.545–51.455
Sit and reach left (cm) 41.375 4.4977 34.218–48.532
Sit and reach bilateral (cm) 39.375 5.0229 31.383–47.367
Push-ups (n) 31.50 10.755 14.39–48.61
Hand grip strength, left hand (kg) 42.075 6.2104 32.193–51.957
Hand grip strength, right hand (kg) 45.600 4.8792 37.836–53.364
Flamingo balance test (n) 11.50 5.066 3.44–19.56
Sprint 5 m (s) 0.9950 0.03000 0.9473–1.0427
Sprint 10 m (s) 1.7600 0.04320 1.6913–1.8287
Sprint 35 m (s) 5.1775 0.23894 4.7973–5.5577
Yo-Yo Intermittent Recovery Test - Level 1 (s) 690.00 317.280 185.14–1194.86
t-test (s) 9.9650 0.26489 9.5435–10.3865
Countermovement jump (cm) 29.000 1.5895 27.215–31.985
Squat jump (cm) 30.250 2.0809 26.939–33.561

Table 2. Description of the SSGs formats

Order
Game format

(A vs. B)
Exercise 
timetable

Description

1st 3 vs. 3 + GK 0–2 min Balanced situation

2nd† 4 vs. 3 + GK 2–4 min 1 element was added to team A, creating numerical superiority of 1

3rd† 5 vs. 3 + GK 4–6 min A second element was added to team A, creating numerical superiority of 2

4th† 3 vs. 4 + GK 6–8 min
2 players were removed from team A and 1 element was added to team B,  
creating numerical inferiority of 1

5th† 3 vs. 5 + GK 8–10 min
Team A kept the same 3 players and a second element was added to team B,  
creating numerical inferiority of 2

GK – goalkeeper  
† The order in which these game formats were implemented was randomized differently for the 3 days of investigation, 
except for the initial 3 vs. 3 + GK.
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ensure that there were no conditioning or strategic be-
haviours on the part of the participants who played the 
format at its full length. Every 2 minutes, the format 
was reconfigured by entering (through a zone delimited 
in the middle of the game space) or removing players 
(through the nearest line where they were). The origi-
nal 3 elements of each team that started the 3 vs. 3 + GK 
remained throughout the exercise, and the elements 
that entered always played the same time from day to 
day. The teams remained the same throughout the 
study, and the coach’s prior knowledge was used for 
the composition and structuring of the teams, on the 
basis of the capacities and positions/functions normal-
ly performed, in order to equitably distribute individ-
ual values, adopting similar strategies and following 
the recommendations [19].

The dimensions of the game space were 35 × 25 m, 
with smaller football goals (6 m wide and 2 m high). 
There was a delimited zone for the GKs to be able to 
grab the ball with their hands. Counting 5 m from the 
final line, there were 2 marks in both lateral lines and 
the area covered all the amplitude of the pitch. All the 
rules of the game were maintained, except for the rule 
of the offside, which was removed and ball replace-
ments when the ball crossed the final line were per-
formed by the GK of the team to whom the ball be-
longed even if it was a corner. In those situations, plus 
ball replacements in play after goal or goal kicks, the 
GK had the freedom to follow with the controlled ball 
by hand or feet unopposed.

To maintain a high intensity and effective playing 
time, several balls were placed around the field, and 
staff members strategically placed throughout in those 
same areas. Coaches were only allowed to provide ver-
bal encouragement feedback and forbidden to give any 
information or details on strategic issues or tactical-
technical behaviours. The GKs did not receive any 
kind of feedback concerning tactical or strategic ori-
entation. They were only asked to perform their func-
tion the best they knew and in accordance with the 
game reality and the rules previously established for 
the exercise dynamics. The testing sessions started 
with a 20-minute warm-up, based on a general mobili-
zation of all body segments for a musculoskeletal ac-
tivation, followed by an exercise to maintain posses-
sion of the ball without goals, but including GKs as 
outside supports, and finally complemented with dy-
namic stretching and speed exercises. After warming 
up, the SSGs format lasted for 10 minutes, with 5 min-
utes of passive rest (that is scientifically proven to allow 
an effective recovery, both physically and psychologi-
cally) between SSGs repetitions [20]) to later perform 

another series. The sessions ended with a 10-minute 
return to calm, which consisted of static stretching 
exercises.

The GK actions (as for the rest of the game action) 
were recorded with 2 digital cameras from a posterior 
elevated view, one on the side of the field and another 
placed at the depth. Data were collected by observing 
and registering the number of occurrences of the cat-
egories previously defined. The observation categories 
were subdivided into 2 components or performance 
scores: one covering defensive tasks and the other for 
offensive ones.

The defensive tasks involved the following catego-
ries: (1) body saves: saves with any part of the body 
except the hands; (2) saves with hands; (3) complete 
saves: saves after which the ball stayed in possession 
of the GK, with the subsequent tactical-technical ac-
tion performed also by the GK; (4) incomplete saves 
(the opposite of complete saves).

In turn, in the offensive tasks, the following cate-
gories were taken into account: (1) receptions: ball 
control by the GK after a teammate pass; (2) low passes: 
successfully made by the GK to a teammate; (3) passing 
with the hands: ball replacements in play or throws 
after complete saves; (4) high passes: successful passes 
made by the GK to a teammate, with the ball reaching 
a height above the ground; (5) ball contacts: the num-
ber of foot taps in all offensive actions by the GK.

To complement information and to realize the di-
mension of the possible number of requests that the 
formats could impose upon the GK, data about the 
number of goals and the total number of shots on goal 
were also recorded, as well as the number of side-shots 
directed to the bottom line.

Statistical analyses

First, the Friedman test was used to investigate the 
difference in the number of defensive and offensive 
GK tasks across the 5 different SSGs formats with 
numerical variability (3 vs. 3 + GK; 4 vs. 3 + GK, 5 vs. 
3 + GK; 3 vs. 4 + GK; 3 vs. 5 + GK).

Second, the Wilcoxon signed-rank test was applied 
to examine the difference in the number of defensive 
and offensive GK tasks between the game formats 
(3 vs. 3 + GK versus 4 vs. 3 + GK; 3 vs. 3 + GK versus 
5 vs. 3 + GK; 3 vs. 3 + GK versus 3 vs. 4 + GK; 3 vs. 
3 + GK versus 3 vs. 5 + GK; 4 vs. 3 + GK versus 5 vs. 
3 + GK; 4 vs. 3 + GK versus 3 vs. 4 + GK; 4 vs. 3 + GK 
versus 3 vs. 5 + GK; 5 vs. 3 + GK versus 3 vs. 4 + GK; 
5 vs. 3 + GK versus 3 vs. 5 + GK; 3 vs. 4 + GK versus 
3 vs. 5 + GK). Data analysis assumptions were veri-
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fied. The level of confidence was set at 95%. The data 
were analysed by using the IBM SPSS Statistics 25 
software.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the authors’ 
institutional review board or an equivalent commit-
tee (CEIFMH no: 35/2021).

Informed consent
Informed consent has been obtained from the par-

ents or legal guardians of all individuals included in 
this study.

Results

Defensive behaviour

Table 3 depicts the results of the Friedman test, in-
dicating that in defensive GK tasks, there was a sta-
tistically significant difference in body saves [ 2 (4, 
n = 24) = 10.88, p = 0.028], hand saves [ 2 (4, n = 24) 
= 21.93, p < 0.001], and incomplete saves [ 2 (4, n = 24) 
= 24.94, p < 0.001] across the different game formats. 
Considering the mean of the total of defensive tasks, 
there was a statistically significant difference in the 
number of actions across the different game formats 
[ 2 (4, n = 24) = 21.81, p < 0.001].

The Wilcoxon signed-rank test revealed a statisti-
cally significantly lower number of body saves in 4 vs. 
3 + GK in comparison with 3 vs. 4 + GK (z = –2.37, 
p = 0.018). There was also a statistically significantly 

lower number of body saves in 5 vs. 3 + GK in com-
parison with 3 vs. 4 + GK (z = –2.49, p = 0.013).

In hand saves, there was a lower number of actions 
in the 3 vs. 3 + GK format in comparison with 3 vs. 
4 + GK (z = –2.49, p = 0.013) and with 3 vs. 5 + GK 
(z = –3.30, p = 0.001). There was also a lower number 
of hand saves in 4 vs. 3 + GK in comparison with 3 vs. 
5 + GK (z = –2.59, p = 0.010). In addition, there was 
a lower number of hand saves in the 5 vs. 3 + GK for-
mat in comparison with 3 vs. 4 + GK (z = –2.57, p = 
0.010) and with 3 vs. 5 + GK (z = –3.38, p = 0.001).

Regarding incomplete saves, there was a statistically 
significantly lower number of actions in the 3 vs. 3 + GK 
format in comparison with 3 vs. 4 + GK (z = –2.90, p 
= 0.004) and with 3 vs. 5 + GK (z = –2.60, p = 0.009). 
There was also a lower number of incomplete saves 
in 4 vs. 3 + GK in comparison with 3 vs. 4 + GK (z = 
–3.34, p = 0.001) and with 3 vs. 5 + GK (z = –2.67, p 
= 0.008). Finally, there was a statistically significantly 
lower number of incomplete saves in the 5 vs. 3 + GK 
format in comparison with 3 vs. 4 + GK (z = –3.12, 
p = 0.002) and with 3 vs. 5 + GK (z = –3.02, p = 0.003).

Considering the mean of the total of defensive tasks, 
there was a statistically significantly lower number 
of actions in 3 vs. 3 + GK in comparison with 3 vs. 
4 + GK (z = –2.55, p = 0.011) and with 3 vs. 5 + GK 
(z = –2.95, p = 0.003). There was also a lower number 
of defensive tasks in the 4 vs. 3 + GK format in com-
parison with 3 vs. 4 + GK (z = –3.13, p = 0.002) and 
with 3 vs. 5 + GK (z = –3.01, p = 0.003). Finally, there 
was a statistically significantly lower number of de-
fensive tasks in 5 vs. 3 + GK in comparison with 3 vs. 
4 + GK (z = –2.93, p = 0.003) and with 3 vs. 5 + GK 
(z = –3.24, p = 0.001) (Figure 1).

Figure 1. Graphic representation 
of all GKs defensive tasks across 
5 different small-sided game 
formats with numerical 
variability
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Offensive behaviour

In relation to offensive GK tasks, the Friedman test 
indicated that there was a statistically significant 
difference in feet reception [ 2 (4, n = 24) = 30.36, p < 
0.001], low passes [ 2 (4, n = 24) = 27.14, p < 0.001], 
high passes [ 2 (4, n = 24) = 30.84, p < 0.001], hand 
passes [ 2 (4, n = 24) = 17.92, p = 0.001], and feet 
contacts [ 2 (4, n = 24) = 45.75, p < 0.001] across the 
different game formats. Considering the mean of the 
total of offensive tasks, there was a statistically signifi-
cant difference in the number of actions across the dif-
ferent game formats [ 2 (4, n = 24) = 39.79, p < 0.001].

Similarly, the Wilcoxon signed-rank test was used 
to compare the number of offensive tasks between the 
different game formats. In the receptions, there was 
a statistically significantly higher number of actions 
in 3 vs. 3 + GK in comparison with 4 vs. 3 + GK (z = 
–2.98, p = 0.003) and with 5 vs. 3 + GK (z = –2.86, p = 
0.004). On the other hand, there was a statistically 
significantly lower number of receptions in the 4 vs. 
3 + GK format in comparison with 3 vs. 4 + GK (z = 
–2.88, p = 0.004) and with 3 vs. 5 + GK (z = –3.32, p = 
0.001). In addition, there was a statistically significantly 
lower number of receptions in 5 vs. 3 + GK in compari-
son with 3 vs. 4 + GK (z = –3.58, p < 0.001) and with 
3 vs. 5 + GK (z = –3.35, p = 0.001).

Similar results were seen for low passes. There was 
a statistically significantly higher number of actions 
in the 3 vs. 3 + GK format in comparison with 4 vs. 
3 + GK (z = –2.95, p = 0.003) and with 5 vs. 3 + GK 
(z = –3.10, p = 0.002). On the other hand, there was 
a statistically significantly lower number of low pass-
es in 4 vs. 3 + GK in comparison with 3 vs. 4 + GK 
(z = –3.23, p = 0.001) and with 3 vs. 5 + GK (z = –2.71, 
p = 0.007). Also, there was a statistically significantly 

lower number of low passes in 5 vs. 3 + GK in com-
parison with 3 vs. 4 + GK (z = –3.67, p < 0.001) and 
with 3 vs. 5 + GK (z = –3.40, p < 0.001).

Regarding high passes, there was a statistically sig-
nificantly lower number of actions in the 3 vs. 3 + GK 
format in comparison with 3 vs. 4 + GK (z = –2.50, 
p < 0.013) and with 3 vs. 5 + GK (z = –3.07, p < 0.002). 
There was also a statistically significantly lower num-
ber of high passes in 4 vs. 3 + GK in comparison with 
3 vs. 4 + GK (z = –2.67, p = 0.008) and with 3 vs. 5 + GK 
(z = –3.21, p = 0.001). Finally, there was a statisti-
cally significantly lower number of high passes in the 
5 vs. 3 + GK format in comparison with 3 vs. 4 + GK 
(z = –3.05, p = 0.002) and with 3 vs. 5 + GK (z = –3.35, 
p < 0.001).

As for hand passes, there was a statistically signifi-
cantly higher number of actions in 3 vs. 3 + GK in com-
parison with 4 vs. 3 + GK (z = –2.15, p = 0.032). In turn, 
there was a lower number of hand passes in 4 vs. 3 + GK 
in comparison with 3 vs. 4 + GK (z = –2.46, p = 0.014) 
and with 3 vs. 5 + GK (z = –2.93, p = 0.003). Finally, 
there was a lower number of hand passes in 5 vs. 3 + 
GK in comparison with 3 vs. 5 + GK (z = –3.01, p = 
0.003).

With reference to feet contacts, there was a statis-
tically significantly higher number of actions in 3 vs. 
3 + GK in comparison with 4 vs. 3 + GK (z = –3.61, 
p < 0.001) and with 5 vs. 3 + GK (z = –3.15, p = 0.002). 
On the other hand, there was a statistically signifi-
cantly lower number of actions in 4 vs. 3 + GK in com-
parison with 3 vs. 4 + GK (z = –3.57, p < 0.001) and 
with 3 vs. 5 + GK (z = –3.76, p < 0.001). Finally, there 
was a lower number of feet contacts in 5 vs. 3 + GK in 
comparison with 3 vs. 4 + GK (z = –4.06, p < 0.001) 
and with 3 vs. 5 + GK (z = –4.04, p < 0.001).

Figure 2. Graphic representation 
of all GKs offensive tasks across 
5 different small-sided game 
formats with numerical 
variability
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Table 3. Goalkeeper task differences between different SSGs formats

Goalkeeper 
tasks

3 vs. 3 + GK (1)
(n = 24)

4 vs. 3 + GK (2)
(n = 24)

5 vs. 3 + GK (3)
(n = 24)

3 vs. 4 + GK (4)
(n = 24)

3 vs. 5 + GK (5)
(n = 24)

p† Difference‡
M ± SD

(median ± QD)
M ± SD

(median ± QD)
M ± SD

(median ± QD)
M ± SD

(median ± QD)
M ± SD

(median ± QD)

Body saves
0.42 ± 0.93
(0.00 ± 0)

0.17 ± 0.48
(0.00 ± 0)

0.17 ± 0.38
(0.00 ± 0)

0.79 ± 0.98
(0.50 ± 1)

0.42 ± 0.65
(0.00 ± 1)

0.028
2 < 4
3 < 4

Hand saves
0.46 ± 0.59
(0.00 ± 1)

0.58 ± 1.02
(0.00 ± 1)

0.33 ± 0.70
(0.00 ± 1)

1.21 ± 1.18
(1.00 ± 2)

1.46 ± 0.98
(1.00 ± 1)

< 0.001
1 < 4 and 5

2 < 5
3 < 4 and 5

Complete 
saves

0.50 ± 0.66
(0.00 ± 1)

0.63 ± 0.92
(0.00 ± 1)

0.46 ± 0.78
(0.00 ± 1)

0.88 ± 1.08
(1.00 ± 1)

0.88 ± 0.95
(1.00 ± 1)

0.305 Not significant

Incomplete 
saves

0.38 ± 0.71
(0.00 ± 1)

0.29 ± 0.69
(0.00 ± 0)

0.25 ± 0.53
(0.00 ± 0)

1.38 ± 1.28
(1.00 ± 2)

1.08 ± 0.93
(1.00 ± 2)

< 0.001
1 < 4 and 5
2 < 4 and 5
3 < 4 and 5

Receptions
1.46 ± 1.38
(1.00 ± 2)

0.50 ± 0.88
(0.00 ± 1)

0.38 ± 0.58
(0.00 ± 1)

1.71 ± 1.16
(1.00 ± 2)

1.58 ± 1.21
(1.00 ± 1)

< 0.001
1 > 2 and 3
2 < 4 and 5
3 < 4 and 5

Low passes
2.08 ± 1.47
(2.00 ± 2)

1.08 ± 1.28
(1.00 ± 2)

0.88 ± 0.95
(1.00 ± 2)

2.33 ± 1.09
(2.00 ± 1)

2.25 ± 1.19
(2.50 ± 2)

< 0.001
1 > 2 and 3
2 < 4 and 5
3 < 4 and 5

High passes
0.08 ± 0.28
(0.00 ± 0)

0.04 ± 0.20
(0.00 ± 0)

0.00 ± 0.00
(0.00 ± 0)

0.46 ± 0.59
(0.00 ± 1)

0.71 ± 0.81
(1.00 ± 1)

< 0.001
1 < 4 and 5
2 < 4 and 5
3 < 4 and 5

Hand passes
2.00 ± 1.53
(2.00 ± 2)

1.21 ± 1.32
(1.00 ± 2)

1.58 ± 1.25
(1.00 ± 2)

2.17 ± 1.13
(2.00 ± 2)

2.75 ± 1.59
(2.50 ± 2)

0.001
1 > 2

2 < 4 and 5
3 < 5

Feet contacts
4.50 ± 3.71
(4.00 ± 8)

1.58 ± 2.28
(0.50 ± 3)

1.29 ± 1.46
(0.50 ± 3)

5.71 ± 3.24
(5.00 ± 3)

5.50 ± 3.45
(5.00 ± 6)

< 0.001
1 > 2 and 3
2 < 4 and 5
3 < 4 and 5

Goals
0.79 ± 0.83
(1.00 ± 1)

0.25 ± 0.44
(0.00 ± 1)

0.21 ± 0.41
(0.00 ± 0)

0.96 ± 0.86
(1.00 ± 2)

1.42 ± 0.97
(1.50 ± 1)

< 0.001

1 > 2 and 3
1 < 5

2 < 4 and 5
3 < 4 and 5

Shots  
on goal

1.50 ± 1.10
(1.50 ± 1)

0.83 ± 0.92
(1.00 ± 2)

0.71 ± 1.00
(0.00 ± 1)

2.75 ± 1.36
(3.00 ± 2)

2.92 ± 1.35
(3.00 ± 2)

0.001

1 > 2 and 3
1 < 4 and 5
2 < 4 and 5
3 < 4 and 5

Side-shots  
on goal

0.54 ± 0.72
(0.00 ± 1)

0.42 ± 0.78
(0.00 ± 1)

0.46 ± 0.59
(0.00 ± 1)

1.17 ± 1.24
(1.00 ± 2)

0.96 ± 1.08
(1.00 ± 2)

0.055 Not significant

Defensive 
tasks

0.44 ± 0.54
(0.50 ± 0.50)

0.42 ± 0.53
(0.38 ± 0.50)

0.30 ± 0.48
(0.00 ± 0.50)

1.06 ± 0.85
(0.88 ± 1.19)

0.96 ± 0.55
(1.00 ± 1)

< 0.001
1 < 4 and 5
2 < 4 and 5
3 < 4 and 5

Offensive 
tasks

2.03 ± 1.34
(1.90 ± 2.70)

0.88 ± 0.80
(0.60 ± 0.75)

0.83 ± 0.60
(0.70 ± 1.10)

2.48 ± 1.08
(2.30 ± 1.30)

2.56 ± 1.28
(2.50 ± 1.70)

< 0.001
1 > 2 and 3
2 < 4 and 5
3 < 4 and 5

† Friedman test, ‡ difference between game formats assessed by Wilcoxon signed-rank test
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Considering the mean of the total of offensive tasks, 
there was a statistically significantly higher number 
of actions in 3 vs. 3 + GK in comparison with 4 vs. 
3 + GK (z = –3.62, p < 0.001) and with 5 vs. 3 + GK 
(z = –3.12, p = 0.002). In turn, there was a statistically 
significantly lower number of actions in 4 vs. 3 + GK in 
comparison with 3 vs. 4 + GK (z = –3.13, p = 0.002) 
and with 3 vs. 5 + GK (z = –3.01, p = 0.003). Finally, 
there was a lower number of offensive tasks in 5 vs. 
3 + GK in comparison with 3 vs. 4 + GK (z = –2.93, 
p = 0.003) and with 3 vs. 5 + GK (z = –3.24, p = 0.001) 
(Table 3, Figure 2).

Discussion

This study aimed to analyse the effect of different 
SSGs formats with numerical variability on GK tactical-
technical behaviour. Considering the total of defen-
sive and offensive GK tasks, there was a statistically 
significant difference in the number of actions across 
the different game formats studied. Generally, from a 
defensive perspective, the 3 vs. 3 + GK format and 
the numeric superiority by 1 and 2 (4 vs. 3 + GK and 
5 vs. 3 + GK) induced a lower number of defensive 
tasks in comparison with numeric inferiority (3 vs. 4 
+ GK and 3 vs. 5 + GK). From an offensive perspective, 
3 vs. 3 + GK generated a higher number of offensive 
tasks in comparison with numeric superiority by 1 and 2 
(4 vs. 3 + GK and 5 vs. 3 + GK). However, game formats 
in numeric inferiority (3 vs. 4 + GK and 3 vs. 5 + GK) 
produced a higher number of offensive tasks in com-
parison with numeric superiority formats.

Besides using different game formats in terms of the 
number of players involved, our results partially cor-
roborate the previous literature that considered SSGs 
as a useful exercise with influence on the offensive 
and defensive technical and tactical actions of the 
GK. Ortega-Toro et al. [21] found that GK in the 5 vs. 
5 + GK format carried out more defensive and offen-
sive actions than in 8 vs. 8 + GK. Similar results were 
also confirmed by Garcia et al. [22] and Di Salvo et al. 
[23] by showing more touches, saves, kicks, throws goal 
kicks in the 5 vs. 5 + GK game format. Along with 
these results, the present study highlights the num-
ber of players as a relevant constraint in SSGs for GK 
tactical-technical behaviour. In particular, the present 
study goes forward in the literature because from our 
results it is possible to assume that the SSGs formats 
in which the GK is part of the team in permanent nu-
merical inferiority can provide access to more intense 
training in both dimensions of physical conditioning 
and tactical-technical behaviours. On the other hand, 

in an offensive perspective, 3 vs. 3 + GK assumed high 
relevance to requesting more offensive tasks as well 
as the game formats in numeric inferiority.

Jara et al. [13] studied the effect of pitch size on 
technical-tactical GK actions in SSGs and found that 
when the dimensions of the SSGs were smaller (32 × 
23 m), there were more appearances of both defensive 
and offensive interactions. It was observed that when 
training GKs to develop tactical concepts in a context 
similar to a competition, larger pitch areas might con-
tribute to this approach. When the focus of training is 
physical performance, to provide more intense train-
ing, smaller pitch areas can contribute to the goal [24]. 
Although we kept a similar pitch size (35 × 25 m) in our 
study, the results highlight that coaches can adopt this 
smaller pitch dimension to have a more intense GK 
game interaction (offensive and defensive).

The present study followed a unique experimental 
design to assess the effect of temporary numerical vari-
ability on the GK behaviour. To the best of our knowl-
edge, the closest studies in terms of experimental 
design were developed by Canton et al. [25], who 
explored how the use of temporary numerical imbal-
ances during SSGs affected the team’s exploratory be-
haviours, and Szwarc and Oszmaniec [26], who, inves-
tigating GK actions in futsal, indicated that as a result 
of the GK participation in the offense (positioning the 
game at a disadvantage in the attack), there was a prob-
ability of increasing offensive efficiency and soliciting 
more offensive GK tasks. Considering the results of 
our study and the scarcely available literature on the 
topic, we may suggest the use of temporary numerical 
variability, specifically in game formats such as 3 vs. 
3 + GK, 3 vs. 4 + GK, and 3 vs. 5 + GK, to increase 
training dynamics (in the offensive and defensive 
phases) and develop different adaptive environments 
to train GK behaviours.

In terms of practical implications, this type of in-
formation can help coaches who, in their intervention 
context, do not have an element in the staff team des-
tined for the exclusive training of GKs, so that they can 
adapt their exercises to integrate them in the general 
training process. Still, the same exercise shows the po-
tential to improve different behaviours and tactical-
technical specificities in various players.

Some limitations should be acknowledged when 
interpreting our results. The first one is the small sam-
ple size (even considering the specificity of the posi-
tion and the difficulty to obtain samples of a signifi-
cant number). Secondly, the scarcity of literature on the 
topic using a similar experimental design limits the 
discussion of the present results. More longitudinal 
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and experimental studies are needed to reinforce the 
useability of this game format in GK training. This is 
a central point to better understand the potential that 
numerical variability has on the action of the GK. An-
other limitation is that we have no comparison with 
data collected during real competition. It would be 
interesting to obtain data about the occurrence of the 
same tactical-technical actions and behaviours during 
matches. In future studies, we intend to collect and 
compare data from game performance with these for-
mats, providing a broader context as for the training 
preferences required to prepare GKs for competition. 
We will also aim to analyse the decision making of 
the GK in SSGs formats, associated with the rate of 
their participation in the offensive process of a team. 
Also, maintaining numerical variability, we intend to 
understand how it blends with the variation of the pitch 
size and what influence it has on the action of the GK.

Conclusions

This study confirms changes in the tactical-tech-
nical behaviours of the GK across temporary numer-
ical variability in SSGs. In the defensive phase, the 
game formats in equality and numerical superiority 
induced a decrease in the number of defensive actions 
as compared with formats in numerical inferiority. In 
the offensive phase, the game format in numerical 
equality exhibited a higher number of offensive tasks 
when compared with both formats in superiority. Fur-
thermore, both game formats in numerical inferiority 
resulted in a greater number of offensive and defen-
sive tasks than any of the other formats under analysis. 
The study suggests the use of temporary numerical 
variability SSGs to increase offensive and defensive GK 
tactical-technical behaviour.
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