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AbStRACt
Purpose. the present study intends to analyse the tactical schematics, outs, and corners marked in the last 12 meters of 
the court, through notational analysis, sequential analysis, and detection of t-patterns.
Methods. We analysed outs (n = 71) and corners (n = 46) performed by the professional futsal team of Sport Lisbon and 
benfica. the tactical Scheme Observation System in Futsal and the Lince® computer program were used. the data were 
analysed with IbM SPSS Statistics®, SDIS-GSEQ®, and tHEME® programs.
Results. the finalization of the tactical schemes takes place preferably after a pass, to the outer zones 5, 8, and 9. the se-
quential analysis showed some regularities when there is a second pass directed to zones 5 and 6, and regularity was verified 
in the finalization in interior zone 2. t-patterns were recorded in the execution of the observed tactical schemes.
Conclusions. the finalization of the tactical schemes takes place after 1 or 2 passes occurring in external areas.
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SCIENCE IN SOCCER  
AND FUTSAL

Introduction

In today’s sport, observation and analysis have a great 
relevance since they contribute to the development of 
athletes and teams and help coaches and athletes to 
make decisions [1]. this relevance is verified during 
the training microcycle, notably in the adjustment of 
the training exercises, in the adequacy of the coach’s 
intervention in the meetings with the team and in the 
training process [2, 3]. the coach can manipulate 
different constraints of the training exercises in order 
to potentiate decision-making behaviours desired for 
the players and team [4]. In futsal, observation and 
analysis are critical to understand what is happening 
in the game, to identify errors and positive aspects of 
the team, and to analyse the opponent’s game strategy 
[2, 5].

Futsal is an invasion sport, where there is a perma-
nent confrontation between attack and defence, where 
they establish relations of cooperation vs. opposition, 
characterized by great unpredictability and random-
ness [6–8]. It is through a collective positional organi-
zation that teams seek to create advantageous situations 
to finalize and achieve the goal [9]. the characteris-
tics of the playing court and the futsal regulation make 
the technical-tactical aspects essential [10, 11]; the 
lack of space and time forces players to move, to think, 
and to make decisions quickly so that they can antici-
pate events, create spaces and opportunities for goals 
[12]. In futsal, one of the important conditions for cre-
ating and implementing finalization actions are tac-
tical schemes. through organized and trained move-
ments, the team creates favourable circumstances for 
achieving the goal [6]. According to Santos and Nav-
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arro [13], in the attack vs. defence situations, charac-
teristic of the game of futsal, sometimes owing to strong 
marking, the ability to close spaces by the opponent, 
tactical schemes arise as a strategy that can surprise 
the opponent and change the result of the game. Sev-
eral studies have pointed to this importance of tacti-
cal schemes for achieving the goal [6, 10, 13, 14].

Nevertheless, our study does not intend to consti-
tute a mere notational analysis of goals obtained through 
tactical schemes; our purpose is to get to know a little 
more about this moment of great importance in the 
futsal game. through observation and analysis, we are 
going to investigate the marking zones of tactical 
schemes, the zones of the first and second pass, as well 
as the preference zones of finalization. Accordingly, 
our aim is to examine the way the observed team per-
forms tactical schemes, as well as to verify the exist-
ence of behavioural patterns [15–17], using the accom-
plishments of different analytical techniques [18].

Material and methods

to develop these studies, we applied the observation-
al methodology, a scientific procedure which, with the 
consideration of defined objectives, allows to code per-
ceptual behaviours with a specifically constructed in-
strument [19, 20]. this methodology enables organized 
registration and quantification of game actions in the 
natural context [21], which favours ecological validity 
[22], as the game is studied in its usual dynamics. the 
observational design of the research is ideographic 
(study of a team), sequential – involves follow-up (along 
the journeys of the futsal league), multidimensional (var-
ious dimensions studied of the tactical diagrams), and 
intensive (data of behaviour sequences) (I/S/M/I, ideo-
graphic, sequential, multidimensional, intensive) [23].

Sample

the observational sample consisted of corners (n = 
46) and outs (n = 71) performed by the professional fut-
sal team of Sport Lisbon and benfica in the Sportzone 
league in 2016–2017. the videos observed were related 
to the games of the 14th–26th journeys. Only the tactical 
schemes that were implemented in the last 12 meters 
of the futsal court were examined, and the direction 
of the attack of the observed team was considered.

Instrument

the observational instrument used is a system of 
categories that was built specifically for the study of 

the tactical schemes of futsal – tactical Scheme Ob-
servation System in Futsal (tSOSF) [23]. the instru-
ment was built on the basis of a revision of the litera-
ture, and the actions relating to the tactical schemes 
were developed in conjunction with a professional futsal 
team and later subjected to a validation process by PhD 
experts and research conducted under the observa-
tional methodology [8, 24]. the suggested amendments 
were made and the final version of tSOSF (table 1) 
was drawn up.

In the context of the observational methodology, the 
analysis of reliability is a fundamental issue, with 
a view to the quality of the data [25]. the training of 
observers and the analysis of reliability considered the 
procedures suggested by brewer and Jones [26]. the 
values for the inter-observer and intra-observer reli-
ability were obtained through the agreement mea-
sure of Cohen’s kappa [27] with the use of the Lince® 
program to calculate the values referred to on average 
and for all the criteria [28]. We obtained inter-ob-
server and intra-observer reliability values for all cri-
teria and on average over 0.90.

Procedures

the videos of the games were obtained through the 
Portuguese Football Federation (http://www.fpf.pt/pt/
competicoes/futsal/masculino/liga-sportzone), and later 
analysis was made of these and selected the game situ-
ations related to corners and outsides. the final video 
with the tactical schemes to be observed was carried 
out with the Windows Movie Maker® computer pro-
gram. to perform the coding of the observed tactical 
schemes, the Lince® computer program was used [29], 
software that allows to export data to the Microsoft 
Excel® program, which in turn enables their use in IbM 
SPSS Statistics®, SDIS-GSEQ® [30], and tHEME® [31].

Data analysis

the processing of the collected data was carried out 
through the descriptive statistics (frequency and percent-
age) with the use of the IbM SPSS Statistics® computer 
program.

In view of the observational design of our investiga-
tion, the data analysis could be performed through the 
sequential analysis and detection of t-patterns [23].

Sequential analysis allows to determine patterns 
of conduct or stable transitions that are above odds 
marked by chance [32]. With the sequential analysis, 
by the technique of retards, it is possible to assess the 
possibility of correlation between behaviours, with the 
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table 1. tactical Scheme Observation System in Futsal (tSOSF)

Criterion Category Code Description

Marking zone  
of the tactical  
scheme

Outs

Right – 6 m A
Right – 6/12 m b
Left – 6 m C
Left – 6/12 m D

Corners
Right CD
Left CE

First pass zone

Inner defensive zone Z1-1
Defensive inner zone Z1-2
Defensive outer zone Z1-3
Defensive outer zone Z1-4
Middle inner defensive zone Z1-5
Middle zone defensive interior Z1-6
Defensive outer middle zone Z1-7
Middle outer defensive zone Z1-8
Outer area Z1-9

Form of tactical 
scheme

Direct finalization DF
Second pass 2P

Second pass zone

Inner defensive zone Z2-1
Defensive inner zone Z2-2
Defensive outer zone Z2-3
Defensive outer zone Z2-4
Middle inner defensive zone Z2-5
Middle zone defensive interior Z2-6
Defensive outer middle zone Z2-7
Middle outer defensive zone Z2-8
Outer area Z2-9
Absence of this phase AF

Finalization zone

Inner defensive zone ZF-1 Final play in zone 1
Defensive inner zone ZF-2 Final play in zone 2
Defensive outer zone ZF-3 Final play in zone 3
Defensive outer zone ZF-4 Final play in zone 4
Middle inner defensive zone ZF-5 Final play in zone 5
Middle zone defensive interior ZF-6 Final play in zone 6
Defensive outer middle zone ZF-7 Final play in zone 7
Middle outer defensive zone ZF-8 Final play in zone 8
Outer area ZF-9 Final play in zone 9

Finalization

Goal GO Finalization that results in goal
Post/toolbar Pb Finishing with ball hitting the post/toolbar
Defence GR Finalization with defence of the goalkeeper
Out O Finishing with shot out
Intercept IN Finalization with defence interception
Auto goal AG Defence mark on the beacon itself
No finalization SF the attacker is unable to finalize by the 

opponent’s defensive action
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behaviour criterion [33], and this can be carried out 
in a prospective or retrospective way [32]. With the 
adjusted residue analysis (Z  1.96), it is possible to check 
the occurrence of behaviours depending on the previ-
ous occurrence of others [33–35]. to perform sequential 
analysis, we used the SDIS-GSEQ® computer program 
[30]. there were correlations between the different 
conducts: finishing zone (–1), second pass zone (–2), 
form of the tactical scheme (–3), zone of the first pass 
(–4), and zone of marking of the tactical scheme (–5), 
with the criterion (finalization) of a retrospective. In this 
way, and taking into account the Z value, we could check 
standard sequences or simply some regularities.

Regarding the detection of t-patterns, we used the 
tHEME® program, which analyses and detects tempo-
ral and sequential structures of a series of data [31]. the 
algorithm for detection of t-patterns consists of a series 
of routines for detecting critical intervals, pattern build-
ing, and competition of complete patterns [36]. the de-
tection of the critical intervals between behaviours is 
in the centre of the detection of t-patterns [37]. the 
algorithm also allows redundant detection of partial 
and equivalent t-patterns to be eliminated [36]. For the 
detection of t-patterns, the following criteria were de-
fined: minimum frequency of occurrence of 3 (n = 3) 
and the level of significance of p < 0.001. the program 
generates hierarchical relationships, and only t-pat-
terns are selected which have coherence regarding the 
sequence of behaviours defined in the instrument. the 
number of occurrences where a t-pattern is recorded 
in full and in part is also graphically displayed.

Ethical approval
the conducted research is not related to either hu-

man or animal use.

Results

the results presented below are related to the anal-
ysis of the tactical schemes of the professional futsal 
team of Sport Lisbon and benfica. First, the results of 
the notational analysis are presented (table 2), followed 
by the results of the sequential analysis (tables 3 
and 4) and detection of t-patterns (Figures 1–5).

through the sequential analysis of the tactical 
schemes – out (table 3), we did not check pattern 
sequences for these specific parts of the futsal game. 
However, we found some regularities in the way ad-
vantageous situations were created to finish, notably 
in the outside marking zone (zone A – at 6 meters in 
the right corridor), in the first passes to zones 3 and 8, 

in the second passes effected for zones 5 and 6, as well 
as in the finales performed in zone 2.

Also, in table 4, we can check some regularities in 
the way the observed team marked the corners, nota-
bly in the implementation of the first passes for zones 
3 and 8, of the second passes for zones 2 and 6, and 
in the finalization in zone 2.

Figure 1 presents a pattern in the execution of the 
tactical scheme outside; the ball is passed to the op-
posite corridor to appear in the finalization. the total 
occurrence was verified as 6 times (n = 6).

Figure 2 illustrates one of the patterns that hap-
pen more frequently in the execution of the outsides 
(n = 8). the same t-patterns were also recorded when 
the outsides were marked in zones A (n = 4), C (n = 
4), and D (n = 6). Accordingly, the identical patterns, 
in which the tactical scheme was marked for finali-
zation zone 9, were recorded 22 times (n = 22).

the t-pattern depicted in Figure 3 demonstrates 
another method of marking the outsides, promoting 
the finalization with the execution zone of the tacti-
cal scheme, after a short pass (n = 5). We recorded an 
identical pattern when the outside was marked in 
zone D and finalization in zone 8 (n = 4).

Figure 4 shows a t-pattern verified in the mark-
ing of corners, where the finalization took place after 
the first pass to zone 9 (n = 5).

In Figure 5, a t-pattern can be observed in which 
the movement of players freed a player in zone 7 for 
finalization (n = 3).

Discussion

the objective of our study focused on tactical schemes 
(outsides and corners) marked in the last 12 meters, 
of a senior male futsal team of Sport Lisbon and ben-
fica. For these, we performed a notational analysis, 
which allowed to make a statistical compilation [38] 
of the actions ranging from the marking zone of the 
outsides and corners to the finalization zone, enabling 
identification of performance indicators [39]. One of 
the issues referred to by futsal coaches as important 
in the observation and analysis of a game is the detec-
tion of game patterns [2]. through the sequential anal-
ysis and the detection of t-patterns, it was possible to 
obtain pattern sequences related to tactical schemes 
[40], moments of special importance since they can 
surprise the opponent and change the outcome of the 
game [1, 13]. We managed to find, through the sequen-
tial analysis carried out with SDIS-GSEQ®, some 
regularities regarding this specific moment of the game; 
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table 2. Notational analysis of tactical schemes

Criterion Categories
Outs Corners total

Sum % Sum % Sum %

Marking zone  
of the tactical scheme

Right corner – – 28 60.87% 28 23.93%
Left corner – – 18 39.13% 18 15.38%
Out right 6 m 12 16.90% – – 12 10.26%
Out right 6-12 m 19 26.76% – – 19 16.24%
Out left 6 m 10 14.08% – – 10 8.55%
Out left 6–12 m 30 42.25% – – 30 25.64%

First pass zone

Z1-1 2 2.82% 0 0% 2 1.71%
Z1-2 1 1.41% 6 13.04% 7 5.98%
Z1-3 3 4.23% 2 4.35% 5 4.27%
Z1-4 2 2.82% 1 2.17% 3 2.56%
Z1-5 20 28.17% 3 6.52% 23 19.66%
Z1-6 3 4.23% 5 10.87% 8 6.84%
Z1-7 7 9.86% 6 13.04% 13 11.11%
Z1-8 12 16.90% 6 13.04% 18 15.38%
Z1-9 21 29.58% 17 36.96% 38 32.48%

Form of tactical scheme
Direct finalization 59 83.10% 44 95.65% 103 88.03%
Second pass 12 16.90% 2 4.35% 14 11.97%

Second pass zone

Z2-1 0 0% 0 0% 0 0%
Z2-2 4 5.63% 0 0% 4 3.42%
Z2-3 1 1.41% 1 2.17% 2 1.71%
Z2-4 0 0% 1 2.17% 1 0.85%
Z2-5 2 2.82% 0 0% 2 1.71%
Z2-6 1 1.41% 0 0% 1 0.85%
Z2-7 0 0% 0 0% 0 0%
Z2-8 3 4.23% 0 0% 3 2.56%
Z2-9 0 0% 0 0% 0 0%
Absence of this phase 60 84.51% 44 95.65% 104 88.89%

Finalization zone

ZF-1 0 0% 0 0% 0 0%
ZF-2 3 4.41% 6 13.04% 9 7.89%
ZF-3 3 4.41% 2 4.35% 5 4.39%
ZF-4 1 1.47% 1 2.17% 2 1.75%
ZF-5 20 29.41% 3 6.52% 23 20.18%
ZF-6 1 1.47% 5 10.87% 6 5.26%
ZF-7 7 10.29% 6 13.04% 13 11.40%
ZF-8 13 19.12% 6 13.04% 19 16.67%
ZF-9 20 29.41% 17 36.96% 37 32.46%

Finalization

Goal 3 4.23% 0 0% 3 2.56%
Post/toolbar 0 0% 0 0% 0 0%
Defence 16 22.54% 10 21.74% 26 22.22%
Out 25 35.21% 17 36.96% 42 35.90%
Intercept 26 36.62% 17 36.96% 43 36.75%
Auto goal 0 0% 0 0% 0 0%
No finalization 1 1.41% 2 4.35% 3 2.56%

According to table 1, we can verify that the finalization of the tactical schemes happens preferably after first pass  
to zones 5, 8, and 9. We determined that the areas where more finishes occurred were 5, 8, and 9. In the observed team, 
there was a low value of goals obtained in these specific game situations. the goals obtained resulted from tactical 
schemes – out. the finales were defended by a goalkeeper, exiting the end line, and were intercepted by the opponents’ 
defences.
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table 4. Sequential analysis of the corners

R-5 R-4 R-3 R-2 R-1 Conduct criterion
Z1-3 (2.69)*
Z2-7 (3.41)

Z2-5 (2.75) Goal

Fi
na

li
za

ti
on

Z2-5 (2.13)*
Z2-6 (2.06)*

Post/toolbar

ZF-4 (2.03)
ZF-1 (2.05)
ZF-4 (8.77)

ZF-4 (2.00) Defence

Z1-9 (2.28) Out
Z1-2 (1.99)
Z1-6 (2.85)  
Z2-6 (1.99)
ZF-6 (2.64)

Z1-2 (2.01)
ZF-2 (2.01)*

Intercept

Z1-8 (2.34)* Auto goal
No finalization

* Level of significance Z  1.96

table 3. Sequential analysis of the outs

R-5 R-4 R-3 R-2 R-1 Conduct criterion
Z1-3 (2.69)*
Z2-7 (3.41)

Z2-5 (2.75) Goal

Fi
na

li
za

ti
on

Post/toolbar

ZF-4 (2.03) ZF-1 (2.05)
Z1-7 (1.99)
Z2-5 (2.13)*
Z2-6 (2.06)*

ZF-4 (2.00) Z2-5 (2.75) Defence

A (2.02)* Z1-9 (2.28) Out

ZF-8 (2.54)

Z1-2 (1.99)
Z1-6 (2.85)
Z2-6 (1.99)
ZF-6 (2.64)

C (2.26)
Z1-2 (2.01)
ZF-2 (2.01)*

Intercept

Z1-8 (2.34)*
ZF-4 (8.77)

Auto goal

No finalization
* Level of significance Z  1.96

Figure 1. t-patterns  
of termination situation  
in zone 5 resulting from 
the execution of tactical 
scheme – out in zone D
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Figure 2. t-patterns of termination situation in zone 9 resulting from the execution of tactical scheme –  
out in zone b

Figure 3. t-patterns of termination situation in zone 5 resulting from the execution of tactical scheme –  
out in zone b
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Figure 4. t-patterns of termination situation in zone 9 resulting from the execution of tactical scheme –  
corner in zone CD

Figure 5. t-patterns of termination situation in zone 7 resulting from the execution of tactical scheme –  
corner in zone CE
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however, the use of the tHEME® program allowed to 
obtain full t-patterns of the execution of the scheme’s 
tactical corners and outs [15, 17].

In accordance with the results obtained, we found 
that the observed team achieved in goals few finishing 
situations resulting from tactical schemes – outs and 
corners. Studies suggested a higher percentage of goals 
through tactical schemes [6, 10, 13, 14]. However, 
these studies did not differentiate goals obtained be-
tween the various types of tactical schemes (corners, 
free, penalties, outsides). Several authors mention that 
the tactical schemes are of special importance in the 
game of futsal since they allow, through combined plays, 
to surprise the opponent, enabling advantageous situ-
ations of finalization [13, 41].

In a study conducted on the U-20 World Cup, Göral 
[42] verified that the winning teams got more finishes 
through corner kicks. Abdel-Hakim [12], in the World 
Championships thailand 2012, observed that there 
were no significant differences between the winning 
and losing teams in terms of goals obtained through 
corners. Contrary to our findings, Alves and bueno 
[6] reported that in futsal teams of U-17, the highest 
number of goals were achieved through corners as 
compared with outsides. In fact, the important thing 
to note is that tactical schemes are important offen-
sive actions for achieving the goal, and should be ex-
plored by teams [41], which implies on the part of the 
coach the need to devote special attention to this spe-
cific game aspect when planning the training [14].

Álvarez Medina et al. [43], in an observational study 
on the goals scored in 2 seasons of the Spanish Profes-
sional Futsal League, noted that goal finishes were 
the result of rapid movements, with one or two passes, 
involving 1 or 2 players. the results of our notational 
analysis remain in line with this finding. We verified 
that the finishes occurred preferably after a pass, where 
2 players were involved. the t-patterns recorded by 
us also show that the team observed in the marking 
of the tactical schemes takes advantage of the fast moves 
of the players to create conditions to finish immedi-
ately after the first pass. this is true in the marking 
of corners and outsides.

Another aspect that emerges from the notational 
and t-patterns analysis is that owing to the defensive 
concentration of the opposing team in the areas close to 
their goal, the tactical schemes are marked preferably 
for exterior zones 5, 8, and 9, where the largest num-
ber of finishes occur. It should be noted that through 
the analysis of t-patterns, it is possible to check in 
the marking of the outsides the use of the short pass 
for a player to end in an area near the location of the 

marking of the tactical scheme, and the use of the long 
pass to which the finalization comes from the side 
opposite the marking location of the outside (zones 5 
and 8). From the same analysis we concluded the oc-
currence of a delayed pass so that the finalization 
emerged from zone 9. Lapresa et al. [16], also through 
the analysis of t-patterns in a team in the European 
Championships of 2010, observed a tactical scheme 
(out) in which the finalization pass appeared delayed 
to outer zone 9. In our study, it was still possible to 
check, in the corners, a pattern of tactical scheme in 
which the final pass came back, however, to interior 
zone 7.

In the sequential analysis carried out, although it 
was not possible to register standard full sequences, we 
noted some regularities, notably in the execution of the 
second pass for later finalization. We also verified regu-
larities in the finalization in interior zone 2, a fact that 
is mirrored in the notational analysis, especially in the 
tactical scheme corners. Abdel-Hakim [12], in a study 
where he analysed the goals scored in the World Cup 
of thailand 2012, found that the highest percentage 
of goals resulted from finalities in the penalty area. In 
our investigation, most of the finishes occurred in the 
outer areas, owing to the great defensive concentration 
of the adversary, which can explain the low efficiency 
recorded by the observed team. the notational analysis 
reported that the goals of the opposing team were in-
tercepted, went out by the final line, or were defended 
by the goalkeeper.

In terms of practical application, this study gives 
the coaches 3 complementary forms of analysis of the 
tactical schemes, and it has been possible to detect pat-
terns in the execution of the balls stopped in an elite 
futsal team. the observation and analysis have relevance 
in examining the team’s own performance, as well as 
in the strategic preparation of the next game with the 
knowledge of the opponent [44]. the 3 techniques used 
for game analysis were applied in studies of the offen-
sive process [8, 16], of the way the teams obtained the 
goals [17], and of the action of goalkeepers [45].

Future studies within the observation and analysis 
of the tactical schemes in futsal, using the technique of 
analysis of polar coordinates [46], should investigate 
more league teams, differentiated competitive contexts, 
women’s futsal.

Studies involving observation and analysis are an 
important contribution to greater knowledge of the 
game, providing significant information to trainers 
and researchers. the relevance of this study also con-
sists in providing coaches with analysis techniques 
which can be used in examining different moments 
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of the game, allowing the investigation of their own and 
the opposing team, and supporting the training process 
and strategic planning of a competition.

Conclusions

We found that owing to the strong defensive con-
centration of the adversary, the observed team per-
formed movements to free players in areas of external 
finalization, and these happened preferably after the 
realization of a pass. We also recorded some regulari-
ties in situations where the tactical schemes were fi-
nalized through 2 passes.
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