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Abstract

Positional data is collected using automatic tracking systems and have been used to
understand how the location of each player varies in the pitch throughout a football match.
These data can be used to assess players’ movement synchronization. The aim of this study
was to identify the relation between movement synchronization and match statistics, so as to
investigate the behavior of positional synchronization towards the match according to
opponent level. The sample included 12 matches from a professional football team (season
2016/2017). Positional data was retrieved using 20Hz TRACAB System and processed in
MATLAB® (The MathWorks Inc., Natick, MA, USA). Players’ movement synchronization was
quantified by calculating the relative phase of all dyads of outfield teammates during the entire
match and for a time window of 1-min and 5-min, for both displacement axes. Notational
analysis was carried using LongoMatch — Sports Video Analysis Software. Correlation analysis
was used to test the relationship between positional synchronization variables and notational
variables. The intra-team synchronization data were considered as dependent variables and
compared according to the levels of opposition (stronger and weaker opponents). One-way
ANOVA was used to compare notational variables and the percentage of time of dyadic
synchronization according to opposition level. Univariate ANCOVA analyzed the relationship
between positional synchronization values and notational variables, using opponent level as
co-variable. Opponent level applied differences in positional synchronization. Pass efficacy
(%) was negatively related to longitudinal and latitudinal synchronization. The number of
accurate passes were highly related to players’ synchronization. Latitudinal synchronization
showed to be highly positively related to the number of wrong passes. Higher values of
accurate passes and consequently pass efficacy were observed when the team registered
similar levels of latitudinal and longitudinal synchronization. A higher number of wrong passes
were observed when latitudinal synchronization presented higher values and longitudinal
synchronization lower values. Pass efficacy (%) showed differences according to the
synchronization groups, but not according to the opponent level. These findings suggest that
players must move synchronized towards the goal and vary their movement in a parallel axis

to the goal, in order to increase the odds of successfully passing the ball to their teammates.

Keywords: soccer; performance analysis; coordination; game analysis.

Vi



Resumo

Dados posicionais sao recolhidos usando sistemas de rastreamento automaticos e tém sido
usados para perceber como a localizacdo de cada jogador varia no campo ao longo de um
jogo de futebol. Estes dados podem ser usados para avaliar a sincronizagdo dos movimentos
dos jogadores. O objetivo deste estudo foi identificar a relacdo entre a sincronizacédo do
movimento e estatisticas de jogo, assim como investigar o comportamento da sincroniza¢ao
posicional no jogo de acordo com o nivel do oponente. A amostra incluiu 12 jogos de uma
equipa de futebol profissional (época 2016/2017). Os dados posicionais foram recolhidos
usando o Sistema TRACAB 20Hz e processados no MATLAB® (The MathWorks Inc., Natick,
MA, USA). A sincronizacéo dos movimentos dos jogadores foi quantificada através do calculo
da fase relativa de todos os pares de jogadores durante o jogo e huma janela de 1 e 5 minutos,
para ambos o0s eixos. A analise notacional prosseguiu com o uso de LongoMatch — Sports
Video Analysis Software. A andlise de correlagbes foi usada para testar a relagdo entre
variaveis de sincronizacdo posicional e de analise notacional. Os dados de sincronizagéo
intra-equipa foram considerados como variaveis dependentes e comparadas de acordo com
0 nivel de oposicéo (adversarios fortes e fracos). O one-way ANOVA foi usado para comparar
variaveis notacionais e a percentagem de tempo de sincroniza¢do par de acordo com o nivel
de oponente. O univariate ANCOVA analisou a relagdo entre valores de sincronizagdo
posicional e variaveis notacionais, considerando o nivel de oponente como co variavel. O nivel
de oponente implicou diferencas na sincronizacao posicional. A eficacia de passe (%) estava
negativamente relacionada com a sincronizagao longitudinal e latitudinal. O nimero de passes
corretos esta consideravelmente relacionado com a sincronizacdo dos jogadores. A
sincronizacao latitudinal mostrou ser consideravelmente e positivamente relacionada com o
namero de passes errados. Valores mais elevados de passes corretos e eficacia de passe,
consequentemente, foram observados quando a equipa registou niveis similares de
sincronizacao latitudinal e longitudinal. Um numero elevado de passes errados foi observado
guando a sincronizacdo latitudinal apresentou valores mais altos e a sincronizagéo
longitudinal valores mais baixos. A eficacia de passes (%) demonstrou diferencas de acordo
com 0s grupos de sincronizacdo, mas ndo de acordo com o nivel de oponente. Estes
descobrimentos sugerem que 0s jogadores devem-se mover sincronizados em direcdo a
baliza e variar o movimento no eixo paralelo as balizas, de modo a aumentar as chances de

passar a bola para os colegas de equipa.

Palavras-chave: futebol; analise da performance; coordenacao; analise de jogo.
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Introduction

Football is a team sport where two opposing teams dynamically interact in order to gain an
advantage over the other team (McGarry, Anderson, Wallace, Hughes & Franks, 2002).
Considering this, the observation and assessment of individual and collective performance are
important procedures if certain goals are aimed to be achieved. In this context, performance
has a multidimensional setting (Casal, Maneiro, Arda, Mari & Losada, 2017) and it should be
understood in terms of space-time interaction dynamics and not only in terms of the players’
individual actions and/or time-motion demands (Folgado, Duarte, Fernandes & Sampaio,
2014). Analyzing playing behavior is one of the most important tasks a coach must achieve
(Franks & Hughes, 2016) and performance analysis is an effective and objective instrument to
collect information and identify the most relevant events that occur in the game (Casal et al.,
2017). In this way, the assessment of tactical performance through game analysis should seize
how players adapt, individually and collectively, to the ever-changing moments of play, aiming

to gain an advantage over their opponents (Gréhaigne, Godbout & Bouthier, 1999).

Match analysis has taken a key role in sports (Carling et al., 2009) and, more specifically in
football, it aims to understand and clarify in-game patterns, both offensive and defensive.
Publications related to match analysis are, usually, confined to the collection of quantitative,
qualitative and external indicators of the game (Sarmento, Leitdo, Anguera, & Campanico,
2009). It is important to identify and analyze game models’ specific characteristics - especially
those related to offensive behaviors — through the analysis of performance indicators, allowing
researchers and coaches to access this data and develop new investigations as well as the
training process and the opponents’ analysis (Santos, Moraes & da Costa, 2015). These
different variables inherent to competition, their interaction and the difficulty in controlling
contextual variables, allow understanding behavioral patterns associated with performance,
affecting training planning and aiming to increase individual and collective outcomes (Hughes
et al., 2007; Silva et al., 2011).

Performance indicators are used to assess the performance of an individual, a team or
elements of a team (Hughes & Bartlett, 2002). Despite that, in most sports, the imperative ones
vary from coach to coach (Hughes, Caudrelier, James, Redwood-Brown, Donnelly, Kirkbride
& Duschesne, 2012). Nowadays, positional data are starting to have a substantial impact on
the assessment of a team’s behavior. As an indicator, positional data can be understood as a
functional behavior of a team, where players try to coordinate themselves to gain an advantage
over their opponents (Duarte et al., 2013). These data are collected using tracking systems

that allow understanding how the position of each player varies in the field throughout the



game. The connections between teammates are called dyads and positional synchronization
is characterized according to their variation. Dyadic synchronization of players can serve as a
relevant performance indicator, being intrateam measures and time-motion demands aiding
tools in the contextualization of player performance in team sports (Folgado et al, 2014).
Movement synchronization is calculated by the relative phase of players’ displacement
(Folgado, Gongalves & Sampaio, 2017) allowing the quantification of space—time relation
between two players’ relative positions time-series (McGarry et al., 2002). Travassos and
colleagues (2012) clarified the practical perception of the topic by stating that different patterns
of coordination vary between in-phase (near 0°) when two players are moving in the same
direction, and anti-phase (180°), when they are moving in opposing directions. Synchronization
ranges are collected considering two field directions, latitude and longitude. For instance and
considering the first attacking principle in football (penetration - the ability to play through or
behind the opposition (Strudwick, 2016)), when the player with the ball runs towards the
opponent goal, the whole team must follow him and go forward on the field, translating a
collective synchronized movement. This example stays in accordance with earlier studies
which demonstrated that synchronized (in-phase) behaviors are used to surpass opponent
teams’ organization (Folgado et al., 2014; Folgado, Duarte, Marques & Sampaio, 2015; Siegle
& Lames, 2013; Travassos, Araujo, Vilar, & McGarry, 2011; Travassos et al., 2012). Also,
changes in synchronization tendencies relate to higher awareness of football principles and
developed expertise (Sampaio & Magéds, 2012), reflecting the fact that higher levels of
movement synchronization show better levels of tactical performance (Folgado et al., 2015).
Folgado et al. (2014) suggest that considering different speed categories in the assessment of
player's movement synchronization tendencies can also help to clarify its effects in match
performance. It has been proved that different speed displacements are associated with
individual movement trajectories (Sampaio & Macas, 2012; Sampaio, Lago, Goncalves,
Magas, & Leite, 2013).

Previous studies associated different performance indicators with team’s synchronized
movements, obtaining interesting results. Table 1 summarizes all the positional
synchronization related articles stated in the literature review of this document. For instance,
it is possible to assess the way a team’s complexity varies throughout a football match. A study
that used five different positional variables (surface area, stretch index, team length, team
width and geometrical center) demonstrated that, across the game, teams tend to become less
complex but have increased magnitudes of variation in their organizational shape (Duarte,
Araujo, Folgado, Esteves, Marques & Davids, 2013). The idea follows with the decrement in
speed synchronization towards the match, suggesting that players are affected by mental

fatigue, due to highly variable contextual situations with consequences on their physical and
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tactical performance (Goncalves, Coutinho, Travassos, Folgado, Caixinha & Sampaio, 2018).
Also, the opponent’s level can affect the team synchronization, as higher-level teams tend to
increase the player's movement synchronization (Folgado et al., 2014). In this case, a higher
synchronization can be expected in the defensive phase of the game (Pinto, 2014). The same
author suggested that field zones were not associated with positional synchronization. In a
physical and physiological perspective, dyadic synchronization can also be associated with
distance covered and heart rate responses, since more synchronized teams cover the same
or less distance, happening the same in heart rate responses (Folgado et al., 2017). According
to the same author, non-congested fixtures allow teams to be more synchronized proving that
performance impairments during congested fixtures surpasses players’ physical response and
that their tactical performance must be considered when analyzing teams’ performance.
Following these conclusions, the authors suggested that distinct levels of tactical performance

may be related to different players’ physical demands during match or training circumstances.

As Folgado et al. (2014) stated, integrating time-motion demands and movement
synchronization variables together with performance analysis can bring a different insight to
teamwork and game dynamics. By integrating notational methods and computational collective
measures it is possible to identify long-term patterns in performance dynamics during
competition (Sarmento, Clemente, Araujo, Davids, McRobert & Figueiredo, 2018). Team
dynamics are constantly changing towards the in-game demands and are affected by the
player’s tactical-technical awareness. Tactical principles arise from the logic of the game and
are operationalized by players' tactical-technical behaviors (da Costa, da Silva, Greco &
Mesquita, 2009). Defensive unity and offensive unity are two principles, stated by the same
authors, that are inherent to the match and based on cohesion, effectiveness and functional
balance between team's longitudinal and transversal lines (Bauer & Ueberle, 1988). While
defending, the main aim of a team is to recover the ball. Intercepting a ball is an individual
action in football, that allows the defending team to regain ball possession. This action is
influenced by the team defending positioning but can, sometimes, happen due to an
opponent’s bad decision or pass. Passing is a football skill (Ali, 2011) and is the most frequent
event in a football match (Saal, Zinner, Fiedler, Lanwehr & Krug, 2018). It is the action that
connects the players throughout a match. A few studies have discussed the fact that both pass
accuracy and the total number of passes may be related to the probability of winning
(Castellano & Casamichana, 2015; Liu, Gomez, Lago-Pefias, & Sampaio, 2015). Also,
Gonzalez-Rodenas, Lopez-Bondia, Calabuig, Pérez-Turpin & Aranda (2016) stated that the
behavior of the opposing team may influence the process of creating chances to score.
However, the available studies did not approach the relationship between these variables and

positional synchronization. Therefore, there seems to be a gap in the literature when it comes
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to clarifying, for example, if player positioning may turn intercepting movements easier if pass
precision is affected by the teammate positioning and if chances created may be influenced by
the athletes positioning. In this perspective, the present study aims to explore interactions
Opposition can influence player’s behavior on the pitch (Davids, Araudjo & Shuttleworth, 2005)
and its quality has been proposed as an important factor associated with match performance
indicators (Taylor, Mellalieu, James & Shearer, 2008). For instance, Folgado and colleagues
(2014) proved that higher opponent level can promote higher intra-team movement
synchronization and increase physical demands. In this way, in-game performance was
measured by the quantification of offensive and defensive actions while using positional
synchronization data to assess players’ movement displacement. The use of this approach

might help to better understand players’ actions and movements during football matches.

Table 1. Positional synchronization related articles mentioned in the literature review.

Author(s) Aim Sample Variables Statistical Procedures Results
. Goals scored and game
Raw positional .
Duarte, ) . breaks influence
. Investigate data from an Surface area, Analysis of the .
Aradjo, . . . - e collective  patterns  of
changes in the entire stretch index, coefficient of variation,
Folgado, . - ) performance. Teams
complexity of competitive team length, approximate  entropy
Esteves, . ) . become more regular and
the  collective match between team width and and the linear ;
Marques & . . - predictable. There are
. behaviors of two geometrical association  between . .
Davids . increased magnitudes of
football teams. professional center. both parameters. L L
(2013). variation in organizational
football teams.
shape over the match.
Relative hase b . .
- P %Y No differences in total
Hilbert transformation, ;
distance covered per
. ) was calculated. o
Quantify  time- . opposition levels.
. . Positional data, Movement .
motion Positional data . - Matches opposing teams
total distance synchronization data .
Folgado, demands and from 20 of superior level revealed
. covered by were analyzed for the .
Duarte, intra-team players  from . more distance covered at
! players and whole team, according . ; .
Fernandes = movement the first half of . very high intensity.
. - . distance covered to each dyad average . .
& Sampaio synchronization  six pre-season . Competing against
. at different speed and by groups of .
(2014). during pre- matches of a S - superior  level teams
. movement similar dyadic . T . .
season matches  professional N implied more time in
. speed synchronization . )
according to the  football team. . . synchronized behavior for
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opposition level. the overall displacements
data were compared B
. and displacements at
according to the . . .
higher intensities.
opponent team level.
Players’ physical
Examine erformance . . .
. P No differences in physical
physical and (the total . .
. . Variable were  performance. Tactical
tactical distance covered S
Folgado, 6 home . calculated considering performance seemed to
performances of and distance . . )
Duarte, . matches of an all the possible pairs of be affected by fixtures
a professional ; covered at ) e .
Marques & English . outfield players, for the distribution, since players
A football  team . different speed f
Sampaio under professional categories) and overall match and at spend more time
(2015). football team. 9 different speed synchronized during the

congested and
non-congested
fixture periods.

tactical
performance
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time of players’

categories.

non-congested fixtures.
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Methods

Sample

A total of 12 matches from a professional football team from the Season 2016/2017 were
analyzed in this study. Matches were played against the 3 top and 3 bottom teams. The studied
team finished the season in the third place, meaning that the 3 top teams present in the
research were the first, second and fourth qualifiers. During the matches, whenever a

substitution took place, one player ceased to be tracked.

Procedures

Positional data was retrieved using 20Hz TRACAB System (www.chyronhego.com) and
processed in MATLAB® (The MathWorks Inc., Natick, MA, USA) replicating existing
methodological procedures (Folgado, Duarte, Marque, Gongalves & Sampaio, 2018). Players’
movement synchronization was quantified by calculating the relative phase of all dyads of
outfield teammates (n = 45 dyads per team) during the duration of each match and in a 1 and
5 min time window, for both displacement axes. This calculation was based on the Hilbert
transform applied to players’ positional time series (Palut & Zanone, 2005). From these results,
synchronized movements were quantified as the percentage of time each dyad spent in
between —30° and 30° of relative phase (near-in-phase synchronization mode), calculated for
each pair of players in each match, for both longitudinal and lateral displacement axes
(Folgado et al., 2014). The notational analysis was carried using LongoMatch — Sports Video
Analysis Software (www.longomatch.com), by tagging the action variables according to their
occurrences. The variables included in the study were: interceptions (intercepting an
opponent’s pass and preventing it from reaching its target); chances created (pass that leads
to a shot on goal from a teammate); pass accuracy (percentage of passes that successfully
reached its target); accurate passes (number of passes that successfully reached its target);
wrong passes (number of passes that didn’t reach its target). Data were introduced in a

spreadsheet for further statistical processing.

Statistical Analysis

Before the statistical test procedures, the assumptions of normality and homogeneity of
variance were verified. Correlation was used to check any relationship between positional
synchronization variables and notational variables. Time-motion and intra-team

synchronization data were considered as dependent variables and compared according to the



two levels of opposition (top and bottom teams). One-way ANOVA was used to compare
notational variables and the percentage of time of dyadic synchronization according to
opposition level. To understand how the team behaved in the longitudinal and latitudinal axis,
a twostep cluster analysis was performed, that resulted in three different clusters: group 1
(group with the highest values of latitudinal synchronization — ~65,3 Lat%, ~82,7 Long%);
group 2 (group with highest values of longitudinal synchronization - ~35,6 Lat%, ~90,4 Long%);
group 3 (group with undifferentiated values of latitudinal and longitudinal synchronization -
~35,1 Lat%, ~63,3 Long%). Univariate ANCOVA analyzed the relationship between positional
synchronization values (dependent variable) and notational variables (independent variables),
using opponent level as a co-variable. Mean differences and SD (standard deviation)

differences were analyzed for positional synchronization percentages across time.



Results

Figure 1 presents the results from the synchronization according to the opponent level. There
were differences in longitudinal (F11078=6,4 p=0,012) and lateral synchronization (F1,107s=10,9
p=0,001), with higher values obtained by the stronger teams. The weaker team’s results exhibit
higher spreading.
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Figure 1. Longitudinal and Latitudinal Synchronization (%) distribution according to the opponent level.



In figure 2 the results show the differences between confronting teams in longitudinal and
lateral synchronization percentages. In longitudinal synchronization, there were differences
according to opposition level (F1,1=7,1 p=0,009) but not across the 5 min time periods (F1,17=0,7
p=0,746) neither in the interaction (F1,17=0,7 p=0,817). In lateral synchronization, there were
no differences according to opposition level (F1,:=1,2 p=0,274), 5 min time periods (F1,17=1,0
p=0,479) or the interaction (F117=0,7 p=0,768).
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Figure 2. Variation of mean differences in Longitudinal and Latitudinal Synchronization percentage
throughout a football match.

The figure 3 presents the standard deviations from the previously presented data, across the
5 minutes periods of the match. The results might suggest that weaker teams show higher SDs

in longitudinal synchronization. There seems to be a trend to lower values towards the end of

the game.
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Figure 3. Variation of SD (Standard Deviation) differences in Longitudinal and Latitudinal
Synchronization percentage throughout a football match.
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Table 2 presents the correlations between notational analysis variables and synchronization
values. Pass efficacy (%) was negatively related to longitudinal and latitudinal synchronization
(p=<0.001), meaning that when positional synchronization was lower, pass efficacy was higher.
The number of accurate passes were also highly related to players’ synchronization (p<0.001).
Their number increased when longitudinal synchronization was higher and latitudinal
synchronization was lower. Latitudinal synchronization showed to be highly positively related
(p=0.01) to the number of wrong passes.

Table 2. Correlation between longitudinal/latitudinal synchronization (%) and notational variables
(interceptions, chances created, pass efficacy (%), accurate passes and wrong passes).

) Chances Pass Accurate Wrong
Interceptions ]
created efficacy (%) passes passes
Longitudinal
o 0.025 -0.056 -0.139** 0.129** 0.016
Synchronization (%)
Latitudinal
0.041 -0.041 -0.104** -0.142** 0.084*

Synchronization (%)
*. p<0.01 level (2-tailed)
** p<0.001 level (2-tailed)
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Pass efficacy (%) and accurate passes showed highly significant differences between the three
synchronization groups (Fz,1077=7,742 p=0.000; F21077=17,136 p=0,000). As seen in figure 4,
higher values of accurate passes and consequently pass efficacy were observed when the
team registered similar levels of latitudinal and longitudinal synchronization, rather than higher
latitudinal neither longitudinal synchronization. Wrong passes were also significantly different
between the same synchronization groups (F2,1077=3,667 p=0,026). A higher number of wrong
passes were observed when latitudinal synchronization presented higher values. When

longitudinal synchronization was prevailing, wrong passes were lower.
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Figure 4. Clustering groups association between Pass Efficacy (%), Accurate Passes and Wrong
Passes with the respective synchronization groups. latitude — group with the highest values of
latitudinal synchronization; longitude — group with the highest values of longitudinal synchronization;
other — group with undifferentiated values of latitudinal and longitudinal synchronization.
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Figure 5 show the results regarding differences between the synchronization groups. Pass
efficacy (%) showed differences according to the synchronization groups (F1,,=6,7 p=0,001),
but not according to the opponent level (F1,,=3,5 p=0,06) as well as the interaction (F1,,=0,7
p=0,507).
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Figure 5. Clustering groups association between Passing Efficacy (%) and the respective
synchronization groups, according to the opponent level. latitude — group with the highest values
of latitudinal synchronization; longitude — group with the highest values of longitudinal synchronization;
other — group with undifferentiated values of latitudinal and longitudinal synchronization.

13



Discussion

The aim of the present study was to relate football specific actions with the players’ movement
displacement and how their practical effectiveness could be manipulated. Teams’
synchronization changes with different levels of opposition. It is possible to assume that to
overcome higher tactical performance offered by stronger teams, players adopt more similar
and precise movements, translating higher and accurate synchronization values. This may be
explained by the fact that high-level competing teams have a mutual positive influence on each
other synchronization processes (Pinto, 2014) and enhance team responsiveness to lateral
ball movements (Yue, Broich, Seifriz & Mester, 2008). Due to these results, it's possible to
agree with the study of Folgado et al. (2014) which concluded that opponent’s level can affect
the team synchronization and higher-level teams tend to increase the player's movement
synchronization, displaying better levels of tactical performance (Folgado et al., 2015). On the
other hand, when playing against weaker teams, the player's movement synchronization
varies. As speculated by Pinto (2014), players may have different senses of responsibility
when facing different team levels, resulting in higher mental concentration and collective
engagement when playing against stronger teams, while on the other hand, demonstrating
more relaxed attitudes and less commitment in the teamwork during matches against weaker
teams and consequently displaying lower levels of synchronization. As a result of accumulated
mental fatigue and due to moments of low risk, such as facing weaker opponents, players may
oscillate movement synchronization (Folgado et al.,, 2015). Also, players’ different playing
positions can display distinct synchronization patters during the match (Folgado et al., 2014)
and together with their in-game role influence team coordination. The time that the teams
spend in attacking and the defensive process is not always the same and reflects different
cooperating strategies across the match since defensive dyads show a more synchronized
behavior than the offensive dyads (Folgado et al, 2018). Higher synchronized behaviors in
defensive situations may allow restricting space and time (McGarry, 2009) and prevent from
opponent in-depth attacks (Pinto, 2014). These findings allied with other studies suggest that
the level of opposition is a contextual variable affecting actual on-field performance (Pinto,
2014).

Longitudinal displacements are the most promoted in the game due to pitch length and goals
location (Folgado et al., 2015) and facing different opponent levels can influence a team’s
longitudinal synchronization. It shows higher levels of variation when facing weaker teams and
more particular values when facing strong opponents, displaying more precise behaviors in
the last case. As stated by Gongalves and colleagues (2018), superior level teams imply a

longer time spent in synchronized behavior and, this way, showing less variation compared to
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weaker opponents. Following the previous thoughts of Pinto (2014), the noticeable variation in
longitudinal synchronization when playing against weaker teams can be explained by the fact
that players can be less focused and committed to teamwork, by knowing that the opponents
are weaker. On the other hand, opponent level didn't show any influence on lateral
synchronization. In general terms, positional synchronization values get lower towards the end
of the match. The first half of the match characterizes the highest positional synchronization
values of the match, which decrease during the second half period (Goncalves et al., 2018).
This seems to be aligned with the exercise intensity of football players, which declines in
periods during the match, occurring mostly in the initial phase of the second half towards the
end of the match most likely due to fatigue (Mohr, Krustrup & Bangsbo, 2005). Goncgalves et
al. (2018) defends that players are affected by mental fatigue, due to highly variable contextual
situations with consequences on their physical and tactical performance. It is also clear that
the game break is an influenceable moment of the match, affecting collective patterns of

performance (Duarte et al., 2013).

When players move synchronized towards the goal the number of accurate passes increases,
which agrees with the aim of the match — the team moves towards the opponent goal so that
shots can be taken (Franks & Hughes, 2016). When the movements are not synchronized
parallel to the goal line, accurate passes increase due to a superior level of dispersion during
the attacking phase (with ball possession) and the consequent increase of the interpersonal
distances between team members (Pinto, 2014). The idea is strengthened by the clarifications
of Folgado and colleagues (2018), which stated that lower levels of synchronization may result
in more scoring opportunities. In practice, when players move laterally synchronized team
compactness increases, leading to an increase of opponents in that specific area and reducing
the chance to successfully pass the ball to a teammate or shot on goal. We can assume that
players increase their chance of successfully pass the ball to their teammates when irregular
movements occur in order to break the opponents defensive organization (Goncgalves,
Figueira, Magas & Sampaio, 2013). This stays in accordance with some of the key
characteristics to successfully pass the ball to a teammate — to approach the colleague in order
to receive the ball and move after passing the ball. According to Frencken and colleagues
(2012), changes in lateral displacements are related to opponent’s sideway passes, influencing
the way players deal with specific game situations. Following the previous interpretation,
players miss more passes (wrong passes increase) when movements are synchronized
parallel to the goal line. In sum, efficiency in the attacking process implies low lateral
synchronization values, while on the defending process lateral synchronization values are

higher in order to perform better.
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Following the previous thoughts and moving on with the enlightenment, positional
synchronization values can influence the players’ pass efficacy, but opponent level cannot.
Higher pass efficacy can be achieved when similar values of synchronization are achieved,

regardless of the opponent level.
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Conclusions and Practical Implications

Players must move synchronized towards the goal and vary their movement in a parallel axis
to the goal, in order to increase the odds of successfully passing the ball to their teammates.
This study reached the conclusion that to increase pass efficacy, teams should be worried with
maintaining a consistent synchronization, rather than being more synchronized latitudinal than
longitudinal and vice-versa. The remaining notational variables (interceptions and chances

created) didn’t show any specific relation to the involving study environment.

This study’s sample involved a professional football team, meaning that professional and
quality players were part of the study. The fact that higher-level players have better positioning
and increased decision abilities (Kannekens et al., 2011) may allow the team to reach and

maintain high levels of synchronization (Fradua et al., 2013).

Assessing a team’s synchronization can help clubs technical staff evaluating their tactical
performance throughout the season by quantifying players’ synchronization during the
matches, providing objective measures to support coaches’ decisions (Folgado et al., 2018).
It can also bring a new insight into performance analysis in football, since spatiotemporal
relationships formed by players during matches may explain some behaviors that notational
analysis cannot measure (Sarmento et al, 2018). By combining both approaches, it is possible
to widen the studying possibilities and to reach new conclusions regarding the non-stopping

football development.

Since two notational variables (interceptions and chances created) did not offer specific
conclusions, different methods should be used in forthcoming approaches. Future studies
should consider different match intensities by classifying diverse speed categories.
Categorizing positional synchronization according to opponent levels and additionally
considering different speed categories could bring new insights into this approach. Other
interesting facts that could be involved with the study of positional synchronization are the
playing tactics and specific training exercises used. This way it could be possible to associate
some tactical components to higher synchronization values. Future investigations should also
consider player’s fatigue — by considering internal load throughout matches and accumulated
external load according to certain intervals in each match — as a variable that can affect

synchronization values.
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