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Abstract

The aim of this study was to examine the associations between attention and tactical behavior efficiency of young soccer
players with similar formal practice time and competitive level. The sample consisted of 80 young male soccer players from
Brazilian clubs. The Vienna Test System was used to assess players’ attention. The System of Tactical Assessment in Soccer
(FUT-SAT) was used to assess players’ tactical behavior efficiency. The Generalized Linear Models were used to verify the
associations between attention and tactical behavior efficiency. The results showed that attention is positively associated
with tactical behavior efficiency of young soccer players. Based on the results, high levels of attention will enable young
soccer players with similar formal practice time and competitive level to display better responses regarding the tactical

actions of the game.
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Attention is one of the most investigated perceptual-
cognitive skills in sports, especially in soccer, since it
pervades virtually all aspects of perception, cognition, and
action (Abernethy, Maxwell, Masters, Kamp and Jackson,
2007). According to Williams, Davids and Williams (1999),
attention is related to the process by which certain relevant
information is processed whilst other information is
ignored. Thus, studies involving attention in soccer have
indicated that players with better performance are those
who manage to be attentive among the various stimuli
present in the environment (Faubert, 2013; Mora, Zarco
and Blanca, 2001; Williams and Davids, 1998).

Due to the great amount of information in a soccer
game, high levels of attention are required of players in order
that responses can be provided more efliciently (Garganta,
Guilherme, Barreira, Brito and Rebelo, 2013). Therefore,
more attentive players have the ability to select the relevant
information to which the efforts will be directed, ignoring
the stimuli considered irrelevant for the game (Carr, Etnier
and Fisher, 2013; Memmert, Simons and Grimme, 2009).
Consequently, this ability is dependent on the levels of
knowledge and experience in performing specific tasks
of the soccer game (Scharfen and Memmert, 2019; Ward,
Ericsson and Williams, 2013).

In this sense, studies regarding attention in soccer
highlight the differences between players with different levels
of experience in formal practices (Carr et al., 2013; Williams
and Davids, 1998), and competitive levels (Faubert, 2013;
Ford, Hodges and Williams, 2005; Verburgh, Scherder, Lange
and Oosterlaan, 2014). For instance, Williams and Davids
(1998) reported that more experienced players displayed
better levels of attention in comparison to less experienced
ones. These more attentive players had better performance
in “1 vs. 1”7 and “3 vs. 3” small-sided games, extracting more
information from the positioning of opponents, teammates
and spaces on the playing field. In addition, Faubert (2013)
reported similar results, as he acknowledged that players
who competed at higher competitive levels were quicker
and more accurate in dealing with complex and dynamic
visual scenes when compared to players who played in
lower competitive levels. Thus, it is possible to postulate that
attention levels are positively related to expertise, in addition
to being an important ability to qualify players’ responses
(Mann, Williams, Ward and Janelle, 2007).

With the growing interest in identifying which
responses are associated with the performance in soccer, the
assessment of players’ tactical behavior has been deemed
essential to understand how players manage the playing
space (Teoldo, Oliveira and Garganta, 2015). According to
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literature, players can better manage the specific situations
of a match when they are efficient in performing tactical
behaviors (Garganta et al., 2013; Teoldo et al., 2015). In this
sense, this ability should be developed with different skills at
the early ages of the formation in soccer (Gonzalez-Villora,
Garcia-Lopez, Pastor-Vicedo and Contreras-Jordan, 2011;
Larkin, O’Connor and Williams, 2016).

Accordingly, many years of both formal practices and
high-level competitions in soccer are required for players
to be more efficient in employing perceptual-cognitive
skills, such as attention, to perform tactical actions in the
game (Casanova, Oliveira, Williams and Garganta, 2009;
Coté, Lidor and Hackfort, 2009; Ford, Ward, Hodges and
Williams, 2009; Gongalves et al., 2017). Thus, studies
regarding attention in soccer have shown that this skill
is positively associated with the performance of more
experienced soccer players, as well as those who play at
higher levels (Faubert, 2013; Williams and Davids, 1998).
However, these studies did not examine the associations
between attention and performance of young soccer players
with similar formal practice time at the same competitive
level, in particular with respect to the utilization of tactical
behavior efficiency as a performance criterion.

In this regard, young soccer players generally have
limited formal practice time in soccer (Ward et al., 2013).
Despite this limitation, attention is an essential skill for
young players to learn about the dynamic and complex
demands of the soccer game (Memmert, 2009). Thus,
investigating attention in a homogeneous group of players
who are at the start of the formal training in soccer may
indicate the importance of this skill in the initial stages of
the teaching-learning process.

Therefore, the aim of this study was to examine the
associations between attention and tactical behavior
efficiency of young soccer players with similar formal
practice time and competitive level. It was hypothesized that
even for soccer players with similar formal practice time
and competitive level, attention will be positively associated
with their tactical behavior efficiency. Specifically, it is
expected that high levels of attention will be one of the
predictors of tactical behavior efficiency for young soccer
players who experience similar training conditions (Ford et
al., 2009; Memmert, 2009). These higher levels of attention
will enable players to better select information from the
environment, thus efliciently managing the playing space,
time and making more meaningful learning.

Methods

Participants

The participants were 80 male soccer players of Brazilian
clubs (mean age: 13.90 + 1.08 years). The choice for this
sample age is justified due to the fact that the players are
in an early phase of refinement of their abilities, but they
already have a history of training in formal practices in

soccer. As selection criteria, the players should be engaged
in a regular training program (at least three times a week),
besides playing in soccer tournaments at the same level
(regional level). Moreover, the players should present
similar formal practice time in soccer (four years of formal
practice in soccer clubs).

Ethical Procedures

All research procedures were conducted in accordance
with the norms established by the Resolution of the
National Health Council (Conselho Nacional de Saude,
2012) and by the Declaration of Helsinki (World Medical
Association, 2013). The project had the approval of the
Ethics Committee for Research with Human Beings (N.
933.270 - CAAE: 38977614.9.0000.5153). The soccer clubs
signed a statement of authorization, granting permission
for the players who voluntary met the study’s requirements
to participate, as well as to the researchers to use the clubs’
facilities for testing purposes. In addition, written informed
parental consent was obtained for each player.

Experimental Apparatus

Assessment of attention

The cognitrone test (COG - version S4) included in
the Vienna Test System was used to assess players
attention (Schuhfried, 2011). The Vienna Test System is
a computerized system that enables the assessment of
different perceptual-cognitive skills (Hackfort, Kilgallen
and Hao, 2009). The cognitrone test is based on the
theoretical model of Reulecke (1991), which describes
attention through three aspects: i) energy demanded;
ii) function in performing a task; and iii) precision in
executing determined task.

Assessment of tactical behavior efficiency

The System of Tactical Assessment in Soccer (FUT-SAT)
was used to assess players tactical behavior efficiency
(Teoldo, Garganta, Greco, Mesquita and Maia, 2011).
This system enables the assessment of tactical actions
performed by the players based on ten core principles of
the game: i) penetration; ii) offensive coverage; iii) depth
mobility; iv) width and length; v) offensive unity; vi) delay;
vii) defensive coverage; viii) balance; ix) concentration; x)
defensive unity.

In order to assess tactical behavior efficiency, the FUT-
SAT field test - GK+3 vs. 3+GK (goalkeeper + 3 players vs. 3
players + goalkeeper) was conducted with the utilization of
the offside rule. In this field test, soccer small sided-games
are filmed in a specific area (36 meters length by 27 meters
wide). For the recording of the games,a SONY™ (model HDR-
XR100) video camera was used. The resultant video footage
was transferred to an HP Pavilion G4 laptop, Intel Core™
i3 processor, and converted to “avi” files through Format
Factory for Windows™. In order to analyze the games after
data collection, the software Soccer Analyser™ was used. As a
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means to control the formal practice time, players responded
to the FUT-SAT’s sample characterization questionnaire. In
this questionnaire, the players were asked to inform the time
in which they spent in formal soccer practices.

Data Collection Procedures

Assessment of attention

In an individual room, the player should sit in front of a
computer screen. Four pictures were presented at the top,
and one picture at the bottom of the screen. During the
test the player was asked to identify, as quickly as possible,
whether the picture at the bottom of the screen was
presented in one of the four pictures at the top of the screen.
The pictures were randomly changed at a fixed interval of
1.8 seconds. If the player identified the correspondence
between the top and bottom pictures, the green button on
the response panel of the Vienna Test System should be
pressed as quickly as possible. If the player did not identify
the correspondence between the top and bottom pictures,
the green button should not be pressed on the response
panel. Before the start of the test, the player performed
task-learning drills for 30 seconds, whereas the duration of
the test was around 6 minutes.

The main measures provided by the cognitrone test
are the following: i) total correct reactions (total number
of trials in which the green button was pressed after the
identification of correspondence between pictures); ii)
total incorrect reactions (total number of trials in which
the green button was pressed after the non-identification
of correspondence between the pictures); and iii) total
incorrect non-reactions (total number of trials in which
the green button was not pressed after the identification of
equity between the pictures).

Assessment of tactical behavior efficiency

Games between two teams with three players each and
their respective goalkeepers (all players with numbered
vests) were filmed. The players are asked to play for four
minutes according to the laws of the game, including the
offside rule. Prior to the start of the test, 30 seconds were
conceded to the players for familiarization with GK+3
vs. 3+GK situation. During the test, there was no verbal
interference by the coaches, nor by the researchers.

After obtaining video footage, the tactical actions
performed by the players during the game were observed
and analyzed by trained evaluators in the FUT-SAT.
According to Teoldo and colleagues (2011), the three steps
for the analysis of the game with FUT-SAT comprise: (i)
the analysis of the actions performed by the player during
the game; (ii) the assessment, classification and recording
of tactical actions; and (iii) the calculation of the variables
in the categories tactical performance index, tactical
actions, percentage of errors and place of action related to
the principle. To calculate tactical behavior efficiency, the
assessment takes into account the frequency of execution

of tactical actions and their success rate - the accuracy
percentage in the tactical actions performed by the players.

Data Analysis

Descriptive analysis (means and standard deviations/errors)
was performed for gathering information about the sample.

The Generalized Linear Models (GLMs) under
binomial errors were used to verify the association between
attention parameters (x-var) and tactical behavior efficiency
(y-var). The attention’s measures were described by a) total
correct reactions (x-varl), b) total incorrect reactions
(x-var2), and c) total incorrect non-reactions (x-var3) in
the cognitrone test. The tactical behavior efficiency was
estimated using the accuracy percentage of the tactical
actions performed by the players during the FUT-SAT’s
game. The binomial family is suitable for proportion and
percentage data (Crawley, 2007). After model building, it
was performed a residual analysis to verify the suitability of
the model and the error distribution. It was also included
the formal practice time of players as a covariate in the
model. This was necessary because the participants of this
study should present similar formal practice time, being the
formal practice time a variable that could not influence the
levels of attention and tactical behavior efficiency of soccer
players in this study. For the effect size, Cohen’s f* analyses
were performed, which is suitable for regression models
(Selya, Rose, Dierker, Hedeker and Mermelstein, 2012).

Possible outliers in the model were tested using the
CooK’s Distance using the package “Ggally”. The R statistical
software (R Core Team, 2018) was used for all statistical
procedures. The significance level adopted was set at p<.05.

For the data regarding tactical behavior efficiency,
the test-retest method (Cohen’s Kappa) was used to verify
the reliability coefficient for the analysis performed by
the observers. Reliability analyses were performed after
a three-week interval, so as to avoid issues related to task
familiarity (Robinson and O’Donoghue, 2007). From 8208
tactical actions, 882 were reassessed, which represents
10.74% of the sample, a value higher than that (10.00%)
indicated by the literature (Tabachnick and Fidell, 2007).
Two external observers participated in this procedure,
and reliability values were between 0.818 (SE=0.054) and
1.000 (SE=0.000) for intra-observer reliability, and between
0.828 (SE=0.065) and 1.000 (SE=0.000) for inter-observer
reliability. These values demonstrated a high degree of
agreement between the observers.

Results

Descriptive analysis with the results of means, deviations, and
errors of the measures used in this study is presented in Table
1. Attention is represented by the measures “total correct
reactions”, “total incorrect reactions’, and “total incorrect
non-reactions”. Tactical behavior efficiency is represented by

the measure “accuracy percentage of the tactical actions”
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Table 1

Means, deviations, and errors of the measures representing attention and tactical behavior efficiency of the players.

Standard Standard

Measure Mean -
Deviation Error

COG - total correct reactions 57.86 7.96 0.89

COG - total incorrect reactions 31.29 11.19 1.25

COG - total incorrect non-reactions 22.14 7.96 0.89

FUT-SAT - accuracy percentage of the tactical actions 81.59 9.37 1.05

The results of the association between attention (total — behavior efficiency [F(1.78) = 11.441; p<0.001].

correct reactions in cognitrone test) and tactical behavior
efficiency (accuracy percentage of the tactical actions) are
displayed in Figure 1. Performing the GLMs, the results
indicated that attention levels of soccer players for this
parameter are positively associated with their tactical
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Subsequently, it was verified that the formal practice time
did not influence attention and tactical behavior efficiency
of soccer players [F(1.77) = 0.1944; p = 0.665]. The Cohen’s
f* effect size of this model was 0.15 (medium).

60 70
Total Correct Reactions

Figure 1. Association between attention and tactical behavior efficiency. The variable “Total Correct Reactions” affected
the “Accuracy Percentage of the Tactical Actions” (p< 0.001). Each dot represents a single player.

In order to display the association between attention
(total incorrect reactions in cognitrone test) and tactical
behavior efficiency (accuracy percentage of the tactical
actions), the results are shown in Figure 2. Performing the
GLMs, the results indicated that attention levels of soccer
players for this parameter were not associated with their

tactical behavior efficiency [F(1.78) = 0.0151; p = 0.902].
The formal practice time did not influence attention and
tactical behavior efficiency of soccer players [F(1.77) =
0.0092; p = 0.924]. The Cohen’s f° effect size of this model
was 0.006 (small).
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Figure 2. Association between attention and tactical behavior efficiency. The variable “Total Incorrect Reactions” did not
affect the “Accuracy Percentage of the Tactical Actions” (p = 0.902). Each dot represents a single player.

Regarding the association between attention (total
incorrect non-reactions in cognitrone test) and tactical
behavior efficiency (accuracy percentage of the tactical
actions), the results are shown in Figure 3. Performing the
GLMs, the results indicated that attention levels of soccer
players for this parameter are positively associated with their
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tactical behavior efficiency [F(1.78) 11.441; p<0.001].
Subsequently, it was verified that the formal practice time did
not influence attention and tactical behavior efficiency of
soccer players [F(1.77) = 0.1944; p = 0.665]. The Cohen’s f*
effect size of this model was 0.15 (medium).

30 40

Figure 3. Association between attention and tactical behavior efficiency. The variable “Total Incorrect Non-Reactions”
affected the “Accuracy Percentage of the Tactical Actions” (p< 0.001). Each dot represents a single player.
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Discussion

This study proposed to examine the associations between
attention and tactical behavior efliciency of young soccer
players with similar formal practice time and competitive
level. Through the control of formal practice time and
competitive level, the results indicated that attention is
positively associated with the tactical behavior of soccer
players. With respect to the measures “total correct
reactions” and “total incorrect non-reactions’, players
with high levels of attention were tactically more efficient.
Thus, it was confirmed the hypothesis that attention would
be one of the predictors of tactical behavior efficiency for
young soccer players who experience similar training
conditions.

Based on these results, attention is also essential for
young soccer players with similar formal practice time at
the same competitive level to achieve better performances
in the game. Players with high levels of attention are more
able to select the best information from the game, ignoring
stimuli that are irrelevant for the increase of performance
(e.g. external factors to the game) (Ford et al., 2005; Williams,
Ward, Bell-Walker and Ford, 2012). Thus, with more accurate
information selection mechanisms due high-level attention,
players are more able to deal with complex and dynamic
visual stimuli, thus being more efficient in performing tactical
behaviors (Faubert, 2013; Garganta et al., 2013).

With the lack of studies that investigated the differences
in attention according to the tactical behavior efficiency of
young soccer players with similar formal practice time and
competitive level, the results of this study advance in the
identification of the importance of developing attention
in the early stages of soccer training. Likewise, attention is
positively associated with the expertise of soccer players, and
this association also appear in players with similar formal
practice time and competitive level. Thus, developing the
players’ attention at the beginning of systematized training
in soccer is essential for players learning about the game
and for improving performance.

In this regard, the features of the sample of this study
may explain this result, since the players are at beginning
of the training process. According to the literature, players
who are at the start of their development are characterized
by having limited formal practice time in soccer
(Vénttinen, Blomgqvist, Luhtanen and Hikkinen, 2010;
Ward et al., 2013). Hence, other types of soccer activities
(e.g. informal practices) may contribute to the players’
attention development (Ford et al., 2009). These other types
of practice become relevant since players at initial training
stages are in a latent phase of development of attentional
skills (Memmert, 2009). Therefore, through activities other
than formal practice in soccer, players may have been
encouraged to maintain high levels of attention to perform
tasks, implying a further development of this ability (Ford
et al., 2009; Janudario, Rosado, Mesquita, Gallego and
Aguilar-Parra, 2016).

Furthermore, it is important to report that for the “total
incorrect reactions” measure, attention was not associated
with tactical behavior efficiency of the players. The age group
of the participants in this study may explain this result. In
this respect, the literature indicates that the ability to inhibit
prepotent responses increases considerably throughout
adolescence, as this ability is related to the maturation of
the prefrontal cortex, which occurs until adulthood (Casey
and Jones, 2010; Niv, Tuvblad, Raine, Wang and Baker,
2012). Thus, players in the initial stages of development
have difficulties to inhibit behaviors considered impulsive.
However, although this error is common in players of this
sample, the more tactically efficient players reacted more
assertively than the less tactically efficient ones.

From the results presented and discussed, it is possible
to acknowledge the importance of attention for soccer
players’ performance. Like previous research findings
that investigated attention according to experience in
formal practice and competitive levels in soccer (Faubert,
2013; Verburgh et al.,, 2014; Williams and Davids, 1998),
this skill is positively associated with the performance of
young players with similar formal practice time at the same
competitive level. Therefore, although the players assessed
have access to similar systematized training programs, there
are differences between them in the acquisition of skills
during soccer training, especially when taking into account
their attentional levels. These differences can be related
to several aspects present in the process of young player
formation (for example, the relative age effects), in which
the players may be in different stages of the maturational
process (Gongalves et al., 2017; Teoldo, Garganta, Greco,
Mesquita and Seabra, 2010).

As for practice, results of the present research indicate
the importance of training attention in young soccer
players with similar formal practice time and competitive
level. Although young players may be in a homogeneous
group, an inefficient attention training can imply in
different learning for these players. Thus, the training will
not be effective since the players will not understand the
drills that require high attentional demand.

For future research, it is suggested the control of
players’ history of informal practices during the evaluations,
with the purpose of verifying the influence of this type of
practice on players’ attention. In addition, studies involving
attention and tactical aspects should be conducted in
homogeneous groups of different ages, in order to verify
how these variables are related to performance in other
stages of soccer development.

In conclusion, the findings of this study indicate that
attention is positively associated with tactical behavior
efficiency of young soccer players with similar formal
practice time and competitive level. Specifically, players
that are more attentive displayed better performance with
respect to tactical behavior efficiency. Thus, the present
study contributes to the progress of research on attention,
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La atencion como elemento clave para mejorar la eficiencia del comportamiento tactico de los futbolistas jovenes
Resumen

El objetivo del estudio fue verificar las asociaciones entre la atencion y la eficiencia del comportamiento tactico de jovenes
jugadores de futbol con tiempo de practica formal y nivel competitivo similares. La muestra consisti6 en 80 jugadores de
fatbol jovenes del sexo masculino de clubes de Brasil. El Vienna Test System fue utilizado para evaluar la atencion de los
jugadores. El Sistema de Evaluacion Tactica en el Futbol (FUT-SAT) fue utilizado para evaluar la eficiencia del compor-
tamiento tactico de los jugadores. Los Modelos Lineales Generalizados se utilizaron para verificar las asociaciones entre
la atencidn y la eficiencia del comportamiento tactico. Los resultados revelaron que la atencion esta positivamente aso-
ciada a la eficiencia del comportamiento tactico de jévenes jugadores de futbol. Basado en estos resultados, altos niveles
de atencién permitiran que los jovenes jugadores con tiempo de practica formal y nivel competitivo similares presenten
mejores respuestas en relacion a las acciones tacticas en el juego.

Palabras clave: cognicién; futbol; téctica; proceso de entrenamiento; psicologia del deporte en la juventud.

A atengio como elemento chave para melhorar a eficiéncia do comportamento tatico de jovens jogadores de futebol
Resumo

O objetivo deste estudo foi verificar as associagdes entre a atencdo e a eficiéncia do comportamento tatico de jovens jo-
gadores de futebol com tempo de pratica formal e nivel competitivo similares. A amostra foi composta por 80 jogadores
de futebol jovens do sexo masculino de clubes do Brasil. O Vienna Test System foi utilizado para avaliar a atengdo dos
jogadores. O Sistema de Avaliagdo Tética no Futebol (FUT-SAT) foi utilizado para avaliar a eficiéncia do comportamento
tatico dos jogadores. Os Modelos Lineares Generalizados foram utilizados para verificar as associagdes entre a aten¢do e a
eficiéncia do comportamento tatico. Os resultados mostraram que a aten¢do estd positivamente associada a eficiéncia do
comportamento tatico de jovens jogadores de futebol. Baseado nesses resultados, altos niveis de atengio irdo permitir que
jovens jogadores com tempo de pratica formal e nivel competitivo similares apresentem melhores respostas em relagao as
agoes taticas no jogo.

Palavras-chave: cognicao; futebol; tatica; processo de treino; psicologia do esporte na adolescéncia.
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