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ABSTRACT: The aim of this investigation was to study the technical and tactical evolution of the offensive
team sequences in the Spanish football teams from 2008/09 to 2020/21. A comparative analysis including
twelve variables related to the development of offensive sequences in 4940 matches was performed from
2008/09 to 2020/21 seasons of the Spanish professional football league (LaLiga). All match observations were
recorded using a validated video tracking system. Multilevel linear mixed models were used to examine the
differences across seasons, considering the effects of contextual variables. The number of passes per sequence
(2.4[C1: 2.2-2.5] vs 3.2 [Cl: 3.0-3.4]; 433.3%), the passing accuracy (72.1 [Cl: 70.6-73.5] vs 76.9 [Cl: 75.4-78.3]%;
+6.8%) and the average duration of the team sequences (6.4 [Cl: 5.9-6.8] vs 8.3 [Cl: 7.8-8.7] seconds;
+25.76%) showed a small increasing trend over the seasons (P < 0.05). In contrast, variables such as the
direct speed of progression (2.2 [Cl: 2.1-2.3] vs 1.6 [Cl: 1.5-1.7] metres/second; -24.5%), key passes
(8.1 [Cl: 7.6-8.5] vs 6.8 [Cl: 6.3-7.2]; -15.8%), and the sequences that ended in the attacking third
(64.8 [Cl: 62,7-66.8] vs 57.1 [Cl: 55.1-59.2]; -11.7%) or in a shot (13.0 [CI: 12.4—13.6] vs 10.2 [CI: 9.6-10.8];
-21.6%) showed a small decreasing trend from 2008/09 to 2020/21 (P < 0.05). Spanish professional football
teams slightly evolved technically and tactically towards a more associative style of play that includes longer
passing sequences. This evolution also involved a decreasing speed of progression and fewer technical actions
such as through balls, key passes and shots.
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TN T RO D U C T 1O N

Match analysis in football (soccer) has exponentially grown in the
last decades [1] and currently football is one of the most scrutinized
team sports. The development of multiple technological systems
(GPS devices, multi-camera tracking systems, etc.) has led to the
collection of a high quantity of data during football matches even in
real time [2]. This has allowed researchers and practitioners to have
more opportunities to evaluate the activity of the players in relation
to the technical, tactical, physical, and psychological match perfor-
mance more accurately [3]. In this developing context, recent inves-
tigations have explored the technical, tactical and physical evolution
of professional football competitions such as the Spanish LaLiga [4, 5],
the English Premier League [6, 71, the German Bundesliga [8] and
the UEFA Champions League [9]. Mainly, these investigations have
been focused on the analysis of the evolution of players’ performance
indicators such as the distance covered at different speeds and the
number of technical actions per match. Considering that some

differences can be found among competitions [10, 11], these stud-
ies revealed that high-speed running, the number of sprints and the
number of passes seem to be increasing, while the total distance
covered, the number of shots, crosses, tackles and clearances are
showing a progressive descending trend over the seasons. In sum-
mary, these findings suggest that teams of the European football
leagues are currently displaying a more possession-oriented style of
play with more intense physical efforts.

Despite the relevant contribution of the above-mentioned stud-
ies, their findings are mainly based on individual technical and
physical parameters, while no collective indicators were consid-
ered. In light of the necessity of exploring more interactive and rep-
resentative parameters in football [12], the analysis of offensive
team sequences offers key information of the collective connection
of players in order to build an attack, such as number of passes
per sequence, speed of progression or the final outcome of the
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team sequence, which can capture the team technical and tacti-
cal behaviour and performance when in possession of the ball [13].
For instance, the analysis of offensive team sequences has been
a key field of study since the beginning of football performance
analysis [14]. Since then, a constant debate has been carried out
by researchers about the convenience and offensive effectiveness
of long versus short passing sequences [15, 16]. Furthermore, the
analysis of passing sequences has also been explored through oth-
er techniques such as network analysis [17] and positional
data [18].

However, although there has been a constant evolution of train-
ing methods [19, 201, match strategies [21] and match analysis
methods [1, 221 in the last decade that have provided insightful sci-
entific literature and practical applications, there is still limited evi-
dence about how the game of football has evolved over the years.
Thus, it seems necessary and very interesting to explore how offen-
sive team sequences are evolving technically and tactically to ex-
plore the effects of training and competition methods. In this analy-
sis, the evaluation of the offensive moment could capture key technical
and tactical variables related to the speed of the ball when progress-
ing to the opponent’s goal, the duration and number of skilled ac-
tions such as passes, as well as the location of ball possession and
player's movements, which are key to evaluate styles of play [23]
and to achieve football success [24].
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Therefore, the aim of this investigation was to study the longitudi-
nal technical and tactical evolution of the offensive team sequences
in the Spanish Laliga football teams from the 2008/09 to
2020/21 seasons.

MATERIALS AND METHOD 'S 155
Sample

The study sample consisted of 4940 match observations in 38 pro-
fessional football teams that competed in the professional Spanish
football league (LaLiga) in any of the thirteen seasons under inves-
tigation (from 2008/09 to 2020/21). During this period, data of
offensive sequences for a total of 9880 sets of data were obtained
(i.e., two sets of data per match, corresponding to the two teams
competing). Data were obtained from LaLiga, which authorized the
analysis of the variables included in this investigation and the pub-
lication of results with a scientific objective. In accordance with the
ethical guidelines of LaLiga, this investigation does not include in-
formation that identifies football players.

Procedure

This investigation is a descriptive and comparative analysis to deter-
mine the evolution of offensive team sequences in the first division
of Spanish football for thirteen seasons. The technical and tactical
characteristics of each offensive team sequence were collected by

TABLE 1. Description and definition of the technical and tactical variables evaluated in the present study.

Dimension Variables

Description

Characteristics Number of sequences

Technical variable that quantifies the total number of offensive team sequences registered

of team per team in a match.
sequences Sequence width Tactical variable that quantifies the average distance between the leftmost point and the
rightmost point reached by the ball in the offensive sequence, in metres.
Sequence length Tactical variable that quantifies the average distance that the ball travelled forward during
each sequence per team and match, in metres.
Sequence time Tactical variable that quantifies the average duration of the offensive team sequences per
match, in seconds.
Passing Total passes Technical variable that quantifies the total number of passes performed per team during the
performance match.
Passing accuracy (%) Technical variable that quantifies the percentage of passes that are completed over the total
number of passes per match.
Passes per sequence Tactical variable that quantifies the average number of passes performed per team during
the team offensive sequences.
Direct speed Tactical variable that quantifies the average distance that the ball moved towards the opponent
goal line during the sequence per second, in metres per second (m/s).
Offensive Through balls Technical variable that quantifies the total number of passes that penetrated through the
performance opposing defensive line per team during the match.

Key passes

Technical variable that quantifies the total number of passes that allow the recipient of the
ball to directly shoot at goal per team during the match.

Sequences that end in
the attacking third

Tactical variable that quantifies the total number of offensive team sequences that enter and
finish in the final third of the field during the match.

Sequences that end in
a shot

Tactical variable that quantifies the total number of offensive team sequences that lead to
producing a shot during the match.
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TABLE 2. Comparative analysis of tactical variables between the seasons 2008/2009 (reference) and 2020/2021.

Tactical variables Coefficient SE P ES
Number of sequences -19.203 0.94 < 0.001 Large
Sequence width 0.016 0.13 0.908 Trivial
Sequence length -1.236 0.15 < 0.001 Large
Sequence time 1.856 0.09 < 0.001 Small
Total passes 67.071 4.57 < 0.001 Small
Passing accuracy (%) 4.839 0.35 < 0.001 Small
Passes per sequence 0.814 0.03 < 0.001 Small
Direct speed -0.530 0.02 < 0.001 Small
Through balls -3.197 0.12 < 0.001 Small
Key passes -1.278 0.19 < 0.001 Small
Sequences that end in the attacking third -7.614 0.81 < 0.001 Small
Sequences that end in a shot -2.762 0.24 < 0.001 Medium

SE = standard error; P = generalized mixed linear model. ES=effect size (F? statistic).

Mediacoach, a video tracking system that can validly assess teams’
match statistics during match play [25]. Mediacoach collects data
by using information from OPTA Sportsdata and then organizes the
information to facilitate the analysis of variables for professional foot-
ball teams. Recent investigations have presented the analysis of
several of these data such as match statistics [26] and offensive and
defensive playing style variables [27]. With this system, all the team
sequences produced in each LalLiga match are automatically re-
corded and analyzed. Operationally, an offensive team sequence is
defined as a passage of play in possession of the ball that belongs
to one team and is ended by defensive actions, stoppages in play or
a shot. For each offensive team sequence, a total of twelve technical
and tactical variables were analyzed to describe the general charac-
teristics of the team sequences, as well as the passing and the of-
fensive performance (see Table 1). On one hand, this analysis includes
collective tactical variables such as number of sequences per match,
sequence width, length, duration, passes per sequence, direct speed,
sequences that end in the attacking third and sequences that end in
a shot. On the other hand, technical variables such as number of
passes per match, passing accuracy, key passes and through passes
are also included in the study.

Statistical analysis

The data were transferred from Mediacoach to a .csv database which
was organized in Microsoft Excel. All statistical analyses were carried
out using the software IBM SPSS Statistics Version 27.0. Due to the
hierarchical structure of teams’ performance in football (each team
has its own tactical style), a multilevel mixed model [28] was per-
formed to cluster the collective performance (level 2) into teams (lev-
el 1). With this organization of the data, a generalized linear model

was carried out to explore the longitudinal effect of the season (fixed
effects) on the different tactical variables evaluated in this study,
considering the effect of the team (random effects). Thus, the “team
effects” represented unobserved team characteristics that influence
the collective performance and account for the non-independence of
the data [29]. To consider the possible contextual effects [30], the
model included as fixed effects other four contextual variables: match
location (home versus away), match outcome (win versus draw vs
lose), ranking of the opponent in quartiles (first, second, third and
fourth) and ranking of the team in quartiles (first, second, third and
fourth). The Cohen F? statistic was calculated as the effect size of
the fixed effects [31]. The Cohen F? effect size is a measure of the
proportion of variance in the outcome explained by the fixed effects
included in the model. In this regard, it was considered a trivial effect
at a value lower than 0.02, small at a value of 0.02, medium at
a value of 0.15 and large at a value of 0.35 [32].

Graphic charts with the predicted means and confidence inter-
vals were displayed to show the longitudinal evolution of the differ-
ent tactical variables throughout the seasons according to the gen-
eralized mixed linear model. Pairwise comparisons of the estimated
means were performed through Fisher’s least significant test. The
significance level was set to P < 0.050.

RES U LT S 1500
Table 2 shows the comparison of data between the 2008/2009 and
2020/2021 seasons. All variables, except for “sequence width” were
different between the seasons (P < 0.05). Particularly, the number
of sequences largely decreased over the seasons (P < 0.05), while
the sequences length moderately decreased (P < 0.05) and the
sequence time had a small increase over the years (P < 0.05).
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Regarding the passing performance, the total number of passes,
passing accuracy and passes per sequences showed a small increase
in the last years (P < 0.05), while the direct speed increased (small
size effect, P < 0.05). As for the offensive indicators, the number
of through balls, key passes and sequences that end in the attacking
third and in a shot significantly decreased from 2008/2009 to
2020/2021.

Figure 1 depicts the longitudinal evolution of the number of se-
quences per match, sequence width, length, and duration. In com-
parison to the 2008/09 season, the number of sequences started to
decrease in the 2016/17 season (p < 0.05) and remained lower in
the last five seasons under investigation. The sequence width remained
stable through the seasons, rounding to the average of 34 metres,
while the length of the sequences showed a descending trend over
the seasons, initiating this decline in the 2014/15 season (p < 0.05).
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Regarding the average duration of teams’ sequences, a significant in-
creasing trend was found (P < 0.05), especially from the season
2014/15 onwards, when the average time of team sequences changed
from 6.4 seconds to 8.3 seconds (+33.3%).

Figure 2 shows that total passes per match (+18.7%), passing
accuracy (+6.8%) and the number of passes per sequence (+34.4%)
registered an increasing and constant trend over the seasons
(P < 0.05). Otherwise, the direct speed of progression showed a de-
creasing trend, especially from the 2013/2014 season onwards
(P < 0.05).

Regarding the offensive indicators, the number of key passes sig-
nificantly decreased from the 2014/15 season (P < 0.05), while the
number of through balls started a decreasing process from the 2011/12
season onwards (P < 0.05). Finally, the number of sequences that
ended in the attacking third gradually decreased (P < 0.05). Also,
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FIG. 1. Predicted means and 95% confidence intervals for the variables “sequences”,

”oou

sequence width”, “sequence length” and

“sequence time” in LaLiga from 2008/09 to 2020/21 according to the generalized mixed linear model.
* = Significantly different from the 2008/2009 season (Fisher’s least significant test) (p < 0.05).

108 .



Offensive team sequences in football

500 * ok % k * *k ok k ok k *k ok
450
—_
)
E a\é
5 o g
(= 3
- o
H 8
2 o
& 350 £
e a
O
o
300
250 O O = = A o A o A o o "
@ o o - [&] w - (5] (=] - w w o
& = = 3 3 3 33 3 3 3 3
o =] - L= w L o L= -~ @x o Q -
40
* k % ¥ k k % % k k ¥ ¥
3
a 35
5
£ =
@ E
g 30 =
g 3
g -4
g 7]
& 25 g
o o=
0 o
@
w
§ 2,0
15
o & = - - = = e
2 ® 2 = B @ &= 2 2 N 2 & S
ST £EE kgL g2 2 3 8 £ 5
2 2 2 5 0 %2 &> 9@ o o =2
Season

850

* k% ok ¥ ok ok ok X

800

750

700

850

- =2 = s 3 3 s 3 a3

S === 323333 3= == B
w o — 2% w o o o ~ o] w o —

25

¥ k ok ok ok ok k%

20

15

10 e B = = = = = = = = = = o
[s:} (7=} o - ro w = o o =~ [=2] w [=)
S = =2 2 23 2 3 =2 =2 33 =2 =2
o o - o w = o o -~ @ o o -

FIG. 2. Predicted means and 95% confidence intervals for the variables “passes”,

] [/T]

passing accuracy”, “passes per sequence” and

“direct speed” in LaLiga from 2008/09 to 2020/21 according to the generalized mixed linear model.
*= Significantly different from the 2008/2009 season (Fisher’s least significant test) (p < 0.05).

the number of sequences that ended in a shot decreased (p < 0.05)
with statistically significant differences between the 2008/09 sea-
son and all the seasons after the 2011/12 season (Figure 3).

DISCU'S'S 1O /N 15
The aim of this investigation was to study the technical and tactical
evolution of the team offensive sequences in LaLiga football teams
from the 2008/09 to the 2020/21 seasons. The main outcome of
this investigation was that offensive team sequences in LaLiga have
significantly and slightly changed towards a lower number but longer
offensive sequences, including a small increase in passes, accuracy,
and duration. However, the number of sequences that ended in the
attacking third or ended in a shot, as well as the number of techni-
cal actions such as through balls and key balls, progressively and
slightly decreased. Collectively, this information indicates that LaLiga
football teams evolved tactically towards a more associative style of

play that includes longer passing sequences at the cost of decreasing
speed of progression during the game. These results also suggest
that football teams now produce more elaborate sequences until the
opportunity to attack is present, as the number of goals has not
changed [4], despite there being a lower number of sequences that
end in the attacking third and those ending in a shot.

Our study revealed that the number of passes per match, the num-
ber of passes per sequence and the average duration of each sequence
showed a small increasing trend over the seasons. Although existing
literature has reported that the Spanish LaLiga is characterized by
amore combinative style of play in comparison to other leagues [10, 33],
this study confirms that this style is the result of a constant evolution,
at least since the 2008/09 season. In line with these results and fo-
cusing on the role of specific playing positions, Lago-Pefas et al. [5]
found that, in LaLiga, central backs significantly increased the num-
ber of total passes and the number of long passes from 2012 to
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FIG. 3. Predicted means and 95% confidence intervals for the variables “key pass”, “through balls”, “sequences that end in the
attacking third” and “sequences that end in a shot” in LaLiga from 2008/09 to 2020/21 according to the generalized mixed linear

model.

*= Significantly different from the 2008/2009 season (Fisher’s least significant test) (p < 0.05).

2019. This indicates that central backs are now more involved in
the build-up phase of the game and suggests that offensive sequenc-
es are now formed further from the opposing team’s goal. Addition-
ally, the direct speed, a variable that measures the capacity of the
team to progress in each sequence, as the average speed of ball
movement towards the opponent’s goal line during the sequence,
has decreased, suggesting that sequences are now more horizontal,
reducing the use of direct play game styles.

In this regard, Yi et al. [9] recently observed that teams in Euro-
pean leagues are now more focused on the control of match play by
increasing passing frequency and accuracy, which coincides with the
outcomes of the current investigation. Other studies have also report-
ed an increasing passing performance in English Premier League
from 2006 to 2013 [7] and the German Bundesliga from 2014 to
2017 [8]. In contrast, Zhou et al. [34] did not find any increase in
the passing performance in the Chinese Super League from 2012 to
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2017. Although these results reflect the different technical and tac-
tical development of each domestic competition according to cultur-
al, economic, and social dimensions, it seems that there is an inter-
national tendency for a higher passing frequency in elite football
teams, converting football today into a more combinative sport than
it was a decade ago.

In the Spanish context, this technical and tactical evolution to-
wards a more associative game seems to have had a small boost
during the 2010/11 season. In this season, the number of passes
per match increased by 8.4% from the previous season (Figure 2),
with 8.0% more passes per sequence. It is interesting to mention
that this season took place just after the Spanish National team won
the 2010 World Cup tournament in South Africa with a very popu-
lar possession-oriented style of play [35, 36]. Also, the 2010/11
season was played two years after Pep Guardiola took over FC Bar-
celona in a very successful period that started by winning one
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Champions League title and two consecutive LaLiga trophies with
a style of play characterized by making a great number of passes
and creating constant interactions and connections between play-
ers [37]. Thus, the possible effect of these two successful teams that
implemented possession-oriented styles of play may have influenced
the rest of the Spanish teams to adopt more associative passing se-
quences in the next years to try to achieve higher success.

Despite the small increase in the number of passes and time per
sequence, our study found that the length of the sequences and the
speed of progression showed a small descending trend over the sea-
sons. From a practical perspective, these two changes suggest that
teams progressed a shorter distance than before, despite using lon-
ger sequences. Furthermore, the number of through balls and key
passes also showed a descending trend. Although further research
is needed to understand the current attributes of passing in football,
these results do not indicate that passing tempo or ball speed has
decreased, but that teams now decide to produce more elaborate
plays with more horizontal and backward passes until a favorable
moment to attack and progress is obtained. Additionally, these find-
ings suggest that teams could have strengthened their defensive or-
ganization [4], and pressure on the ball, which would make it more
difficult to penetrate through the opposing lines, forcing attacking
teams to display more passing combinations to overcome the defen-
sive teams. This tactical scenario with both a more offensive com-
bination and defensive organization could reduce the opportunities
for the teams to have moments of transitions from defense to attack
to recover the ball, which is very effective to create goal-scoring op-
portunities [38, 39]. Similar to these results, Konefal et al. [8] sug-
gested that the evolution of football seems to be directed towards
more collective and organized tactics, reflecting a better understand-
ing of the tactical roles of players. These technical and tactical fea-
tures could have a physical impact so that this better collective or-
ganization could help players to optimize their physical efforts and
save energy to perform higher-intensity actions during the game,
which is another new feature of modern football [40]. In line with
this interpretation, the recent study by Lago-Pefas et al. [5] record-
ed a reduction in the total distance covered by LaLiga players, while
the number of efforts made at high-intensity running increased in re-
cent seasons.

As for the offensive performance, our data revealed that those se-
quences that ended in the attacking third or achieved a shot showed
a descending trend over the seasons. Our results support the find-
ings of Errekagorri et al. [4], which demonstrated how Spanish teams
produced a smaller number of technical actions such as shots and
crosses in recent seasons. These facts are surely aligned with the
previous findings that indicated fewer through balls and key passes,

which is probably due to the better protection of key spaces by the
defensive teams. These technical and tactical characteristics seem
to create a more controlled and predictable offensive context where
penetrating into the final third of the pitch or achieving a shot could
become more difficult than several years ago.

This study is not exempt from limitations. Firstly, it is crucial to
mention that this investigation was performed following a static ap-
proach [41], where data are collected per match without consider-
ing the contextual variables that change throughout the match. Ad-
ditionally, the current study was carried out with data from a national
football league of elite male players and the results of the investiga-
tion should not be extrapolated to other leagues, other categories, or
to women'’s football.

CONCLU SO N S 15
The current data show that football teams competing in LaLiga have
slightly evolved technically and tactically towards a more associative
and combinative style of play that includes longer passing sequenc-
es both in time and quantity of passes. This technical and tactical
evolution also presents a decreasing speed of progression and distance
progressed in each sequence, as well as a small decrease in the
number of through balls, key passes, and shots.

As practical applications for football coaches and sporting direc-
tors, it seems that football tactics are in a slight evolution towards
a more associative style of play with less offensive verticality and
penetration, which requires coaches not only to train players to be
accurate in their actions to possess the ball but also to be able to ac-
quire excellent dribbling or passing skills to disrupt the defensive or-
ganization of the opposing team. Additionally, as the number of
through balls, key passes, and shots has been decreasing in recent
years, having players with attributes to produce these actions may
be key to having a successful football squad. The knowledge provid-
ed by this study encourages football coaches and analysts to reflect
on the actual development of football tactics.

Disclosure of interest
The authors report no conflict of interest.

Data availability statement

The data that support the findings of this study are available from
Laliga. Restrictions apply to the availability of these data, which
were used under license for this study. Data are available from the
authors with the permission of LaLiga.

a BioLogy ofF SporT, VoL. 40 No2, 2023 1 1 1



Joaquin Gonzalez-Rodenas et al.

RE F E R IE/IN C IS /500000000

1.

10.

11.

112,

Sarmento H, Clemente FM, Aratjo D,
Davids K, McRobert A, Figueiredo A.
What Performance Analysts Need to
Know About Research Trends in
Association Football (2012-2016):

A Systematic Review. Sport Med. 2018;
48 (4):799-836.

Link D, Lang S, Seidenschwarz P. Real
Time Quantification of Dangerousity in
Football Using Spatiotemporal Tracking
Data. PLoS One. 2016;
11(12):e0168768.

Rein R, Memmert D. Big data and
tactical analysis in elite soccer: future
challenges and opportunities for sports
science. Springerplus. 2016; 5 (1):1-13.
Errekagorri |, Castellano J, Echeazarra |,
Lopez-Del Campo R, Resta R.

A longitudinal analysis of
technical-tactical and physical
performance of the teams in the Spanish
LaLiga Santander: An eight-season study.
Biol Sport. 2022; 39(2):389-96.
Lago-Pefas C, Lorenzo-Martinez M,
Lopez-Del Campo R, Resta R, Rey E.
Evolution of physical and technical
parameters in the Spanish Laliga
2012-2019. Sci Med Footb. 2022; 1-6.
Bradley PS, Archer DT, Hogg B,

Schuth G, Bush M, Carling C, et al.
Tier-specific evolution of match
performance characteristics in the
English Premier League: it's getting
tougher at the top. J Sports Sci. 2016;
34 (10):980-7.

Barnes C, Archer DT, Hogg B, Bush M,
Bradley PS. The evolution of physical and
technical performance parameters in the
English premier league. Int J Sports Med.
2014; 35(13):1095-100.

Konefal M, Chmura P, Zajac T, Chmura J,
Kowalczuk E, Andrzejewski M. Evolution
of technical activity in various playing
positions, in relation to match outcomes
in professional soccer. Biol Sport. 2019;
36(2):181-9.

Yi Q, Liu H, Nassis GP. Gémez MA.
Evolutionary Trends of Players’ Technical
Characteristics in the UEFA Champions
League. Front Psychol. 2020; 11. 1032.
Mitrotasios M, Gonzalez-Rodenas J,
Armatas V, Aranda R. The creation of goal
scoring opportunities in professional
soccer. Tactical differences between
Spanish la Liga, English Premier league,
German Bundesliga and Italian Serie A.
Int J Perform Anal Sport. 2019;
19(3):452-65.

Garcia-Aliaga A, Marquina Nieto M,
Coterén J, Rodriguez-Gonzélez A, Gil
Ares J, Refoyo Roman I. A Longitudinal
Study on the Evolution of the Four Main
Football Leagues Using Artificial
Intelligence: Analysis of the Differences in
English Premier League Teams. Res

Q Exerc Sport. 2022; 1-9.

12. Mackenzie R, Cushion C. Performance
analysis in football: A critical review and
implications for future research. J Sports
Sci. 2013; 31(6):639-76.

Aranda R, Gonzéalez-Rédenas J,
Lopez-Bondia |, Aranda-Malavés R,
Tudela-Desantes A, Anguera MT.
‘REOFUT’ as an observation tool for
tactical analysis on offensive performance
in soccer: Mixed method perspective.
Front Psychol. 2019; 10:1476.

Reep C, Benjamin B. Skill and chance in
association football. J R Stat Soc. 1968;
131(4):581-5.

Hughes M, Franks I. Analysis of passing
sequences, shots and goals in soccer.

J Sports Sci. 2005; 23(5):509-14.
Gonzélez-Rodenas J, Aranda-Malaves R,
Tudela-Desantes A, Nieto F, Us6 F,
Aranda R. Playing tactics, contextual
variables and offensive effectiveness in
English Premier League soccer matches.
A multilevel analysis. PLoS One. 2020;
15(2).

Clemente F, Sarmento H, Aquino R.
Player position relationships with
centrality in the passing network of world
cup soccer teams: Win/loss match
comparisons. Chaos Solit Fractals. 2020;
133:109625.

Malgui J, Romero N, Garcia R,

Alemdar H, Comba J. How do soccer
teams coordinate consecutive passes?

A visual analytics system for analysing
the complexity of passing sequences
using soccer flow motifs. Comput Graph.
2019; 84:122-33.

Sarmento H, Clemente FM, Harper LD,
Teoldo da Costa |, Owen A, Figuereido AJ.
Small sided games in soccer —

a systematic review. Int J Perform Anal
Sport. 2018; 18(5):693-749.

20. Sarmento H, Anguera MT, Pereira A,
Aradjo D. Talent Identification and
Development in Male Football:

A Systematic Review. Sport Med. 2018;
48(4):907-31.

Gonzélez-Rodenas J, Moreno-Pérez V,
Lépez-Del Campo R, Resta R, Del Coso J.
Evolution of tactics in professional soccer:
An analysis of team formations from
2012 to 2021 in the Spanish Laliga.

J Hum Kinet. 2023; 88:207-2016.
Forcher L, Altmann S, Forcher L,

Jekauc D, Kempe M. The use of player
tracking data to analyze defensive play in
professional soccer — A scoping review.
Int J Sports Sci Coach. 2022;
17(6):1567-92.

Hewitt A, Greenham G, Norton K. Game
style in soccer: What is it and can we
quantify it? Int J Perform Anal Sport.
2016; 16(1):355-72.

Oliva-Lozano J, Martinez-Puertas H,
Fortes V, Lopez-Del Campo R, Resta R,
Muyor J. Is there any relationship

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

between match running,
technical-tactical performance, and team
success in professional soccer?

A longitudinal study in the first and
second. Biol Sport. 2023;
40(2):587-594.

Liu H, Hopkins W, Gémez MA,
Molinuevo JS. Inter-operator reliability of
live football match statistics from OPTA
Sportsdata. Int J Perform Anal Sport.
2017; 13(3):803-21.

Brito de Souza D, Lopez-Del Campo R,
Blanco-Pita H, Resta R, del Coso J. An
Extensive Comparative Analysis of
Successful and Unsuccessful Football
Teams in LaLiga. Front Psychol. 2019;
10:2566.

Lopez-Valenciano A, Garcia-Gémez JA,
Lopez-Del Campo R, Resta R,
Moreno-Perez V, Blanco-Pita H, et al.
Association between offensive and
defensive playing style variables and
ranking position in a national football
league. J Sports Sci. 2022; 40(1):50-8.
Sommet N, Morselli D. Keep Calm and
Learn Multilevel Logistic Modeling:

A Simplified Three-Step Procedure Using
Stata, R, Mplus, and SPSS. Int Rev Soc
Psychol. 2017; 30(1):229-30.
Garcia-Calvo T, Fernandez-Navarro J,
Diaz-Garcia J, Lopez-Del Campo R,
Martinez Fernéndez F, Memmert D. The
impact of COVID-19 lockdown on soccer
positional and physical demands in the
Spanish La Liga. Sci Med Footh. 2022;
1-7.

Fernandez-Navarro J, Fradua L,
Zubillaga A, McRobert AP. Influence of
contextual variables on styles of play in
soccer. Int J Perform Anal Sport. 2018;
18(3):423-36.

Lorah J. Effect size measures for
multilevel models: definition,
interpretation, and TIMSS example. Large
Scale Assess Educ. 2018; 6(1):1-11.
Cohen J. A power primer. Psychol Bull.
1992; 112(1):155.

Sarmento H, Pereira AA, Matos N,
Campanico J, Anguera MT, Leitéo J.
English premier league, Spanish la liga
and ltalian Serie A-what s different? Int
J Perform Anal Sport. 2013;
13(3):773-9.

Zhou C, Gbmez M, Lorenzo A. The
evolution of physical and technical
performance parameters in the Chinese
Soccer Super League. Biol Sport. 2020;
37(2):139-45.

Cotta C, Mora AM, Merelo JJ,
Merelo-Molina C. A network analysis of
the 2010 FIFA world cup champion team
play. J Syst Sci Complex. 2013;
26(1):21-42.

Gonzélez-Rodenas J, Lopez-Bondia I,
Calabuig F, James N, Aranda R.
Association between playing tactics and




Offensive team sequences in football

creating scoring opportunities in elite
football. A case study in Spanish Football
National Team. J Hum Sport Exerc.
2015; 10(1):65-80.

37. Buldu J, Busquets J, Echegoyen |. Defining

a historic football team: Using Network
Science to analyze Guardiola’s FC
Barcelona. Sci Rep. 2019; 9(1):1-14.

38. Hewitt A, Greenham G, Norton K. Game

style in soccer: what is it and can we

39.

quantify it? Int J Perform Anal Sport.
2016; 16(1):355-72.
Gonzéalez-Rodenas J, Aranda-Malavés R,
Tudela-Desantes A, Calabuig Moreno F,
Casal CA, Aranda R. Effect of Match
Location, Team Ranking, Match Status
and Tactical Dimensions on the
Offensive Performance in Spanish ‘La
Liga’ Soccer Matches. Front Psychol.
2019; 10:2089.

40. Oliva-Lozano JM, Fortes V, Krustrup P,

41.

Muyor JM. Acceleration and sprint
profiles of professional male football
players in relation to playing position.
PLoS One. 2020; 15(8):e0236959.
Pratas JM, Volossovitch A, Carita Al. Goal
scoring in elite male football:

A systematic review. J Hum Sport Exerc.
2018; 13(1):1-13.w

Articles published in the Biology of Sport are licensed under an open access Creative Commons CC BY 4.0 license.

a BioLoay oF SporT, VoL. 40 No2, 2023 1 13



