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ABSTRACT
The aim of this study was to describe the technical, tactical and spatial indicators related to goal scoring in
elite European soccer, considering the type of defence and the positioning of the opponent. For the analysis,
8 tactical dimensions related to the final actions in 380 sequences that led to goal during the UEFA
Champions League were evaluated by observational methodology. 75.9% of the goals were scored from
open play and 24.1% were scored from set pieces. Collective actions produced 51.6% of the total goals while
individual actions produced 10.5% of goals. Regarding the penultimate action, crosses were more frequent
against organized defences, while passes in behind the defence, or actions as dribbling or running with the
ball had a greater percentage of goals against circumstantial defences (2=37.027; p>0.001). Besides,
greater utilization of wide invasive spaces (70.2%) was observed to assist against organized defences, while
this percentage was 53.1% (2=5.501; p=0.015) against circumstantial defences. For the last action, 70.1%
of the goals were scored by using only one contact to the ball in organized defences but 46.6% in
circumstantial defences (2=26.521; p>0.001). The technical and tactical actions that achieve goal and their
spatial characteristics are related to the type of defence used by the opposing team. Keywords: Match
analysis; Notational analysis; Scoring opportunities; Association football; Sports performance.
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INTRODUCTION
One of the biggest challenges of performance analysis in soccer is to produce practical information to improve
the performance of players and the knowledge of the coaches (Sarmento et al., 2017). One of the key
objectives of soccer coaches not only in professional level but also in developmental ages, is to prepare their
teams and players to disorder the defensive team in order to score as many goals as possible. In this sense,
scoring a goal in soccer is the most determinant action of offensive success, although it only represents the
1% of ball possessions in professional competitions (Pollard and Reep, 1997; Tenga et al., 2010a).
Due to this low frequency, the study of offensive sequences that lead to goal may not truly represent the style
of play developed by the teams (James et al., 2002; Caro and Caro-Muñoz, 2016). For that reason, the
analysis of other performance indicators such as score-box possessions or scoring opportunities have been
used in the scientific literature due to its higher frequency and broader representation of the teams’ style of
play (Tenga et al., 2010b, Lago-Ballesteros et al., 2012; González-Rodenas et al., 2015a).
Nevertheless, creating more scoring opportunities does not guarantee the achievement of a higher amount
of goals. In fact, it has been observed how the ratio shots/goals is a key aspect that differentiate the
successful teams from the non-successful teams (Castellano et al., 2010; Delgado-Bordonau et al., 2013;
Dufour et al., 2017). Consequently, although the analysis of other performance indicators related to offensive
success is very useful to study the effectiveness of the style of play implemented by soccer teams, the specific
evaluation of goal scoring situations may be key to identify the tactical factors that contribute to the creation
of higher goal effectiveness.
Surprisingly, there is a lack of studies that specifically focus on the analysis of goal scoring in professional
soccer (Pratas et al., 2018). The existing literature has identified some tactical indicators related to scoring
goals, such as starting the offensive sequences in the opposing half (Wright et al., 2011; Caro and CaroMuñoz, 2016), assisting the goal scorer from central areas of the field (Silva et al., 2005; Smith and Lions,
2017;), finishing inside the penalty area (Mitrotasios and Armatas, 2014) or using only one touch in the final
action (Durlik and Bieniek, 2014). However, despite the tactical complexity of soccer, where the interaction
with the opponent is crucial for the understanding of the game, very few studies have considered the
positioning or defensive behaviour of the opponent when analysing goal scoring sequences (Mackenzie and
Cushion, 2013). For this reason, further research is needed to understand the relationship between offensive
and defensive behaviours in the creation of goal scoring situations.
Therefore, the aim of this study was to describe the technical, tactical and spatial indicators that lead to goal
scoring in professional soccer, considering the positioning and defensive behaviour of the opposing team.
METHODS
Sample
All possessions that led to goal scoring during the 2016-2017 UEFA Champions League were analysed
(n=380). Those goals where the observer could not have a complete and proper visualization of the technical
and tactical actions were excluded from the study (n=2).
Tactical and technical variables
The study used the REOFUT theoretical framework (González Rodenas, 2013; González-Rodenas et al.,
2015; González-Rodenas et al., 2017) that describes how to analyse multiple tactical and technical
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dimensions related to the start, development, penultimate and last action of teams’ possessions, as well as
their association with achieving offensive performance.
For the analysis of the technical-tactical actions, the analysis of the penultimate and last action has been
undertaken in order to evaluate which actions are key not only to finish but also to create goal scoring
situations (Table 1).
Table 1. Definition of the dimensions and categories related to the technical-tactical actions

For the spatial analysis (Table 1), two ways of understanding the space of play have been considered and
combined to show where the penultimate and last action take place. On one hand, the static zones of the
pitch based on width, depth and also on distance and angle in relation to the goal. On the other hand, this
study used the “space of defensive occupation” (Grehaigne, 2001; Seabra and Dantas, 2006) to analyse the
dynamic and changing subspaces based on the positioning and movement of the defensive team. Lastly, the
both types of space have been combined to show the interaction between static and dynamic areas in goal
scoring situations.
Also, the analysis of the combination between static and dynamic zones has been studied to detect what are
the most frequent spatial interactions between the penultimate and the last subspaces both in collective
(Figure 1) and individual actions (Figure 2).
Finally, the dimension “type of defence” (Table 3) have been evaluated in order to check the differences
between technical-tactical actions and spatial characteristics depending on the defensive organization of the
opponent.
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Table 2. Description and graphical representation of the dimensions related to the spatial analysis
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Figure 1. Example of a collective play where there is an interaction between the penultimate action (assist)
and the last action.

Figure 2. Example of an individual action where the last player receives the ball without having a scoring
opportunity and he creates one by dribbling and progressing towards the goal.
Table 3. Definition of the dimension “type of defence” and its categories

Match performance analysis
The study is based on observational methodology (Anguera and Hernández Mendo, 2013). For the analysis,
a researcher with broad experience in observational methodology (PhD in Sport Sciences, Soccer Coach
UEFA-Pro and holding 10 years of experience in professional soccer clubs) analysed each possession as
many times as necessary by means of the software Lince (Gabin et al., 2012). Regarding the reliability of the
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data, inter-observer and intra-observer analysis were performed by analysing 40 team possessions (10% of
the sample). In this sense, this analysis showed good and very good level of reliability according to Altman
criteria (1991) (inter-observer kappa coefficient=0.72-1.00; intra-observer kappa coefficient=0.78-1.00).
Statistical analysis
Data registered in Lince was exported to a database created in SPSS 20.0 (SPSS, Chicago, IL). Firstly,
analysis of frequencies was carried out to describe the occurrence of each tactical and technical dimension.
Secondly, a Chi-square analysis was performed to observe possible differences between tactical and
technical dimensions that led to score goal depending on the type of defence, as well as to find the most
relevant spatial interactions between the penultimate and last action in goal scoring situations.
RESULTS
Table 4 shows how 75.9% of the goals were scored in open play. Of these, the collective plays that included
a goal pass, a pass in behind the defence or a cross comprised the 51.6% of the total goals. In individual
actions, goals scored after dribbling produced the 7.6%, while goals after collecting a free ball achieved the
10.3% of goals. As for the set pieces, penalty kicks were the most frequent, followed by free kicks and corner
kicks.
Table 4. Descriptive analysis of the penultimate action according to the type of possession and type of
sequence (percentage of the total goals)

Table 5 shows how shooting on the ground comprised 77.0% of the last actions in open play situations, while
headers and volleys were the most frequent actions in corner kicks and also had a great contribution of goals
in free kicks. Actions that involved only one contact to the ball achieved the 60.3% of goals in open play,
88.5% in corner kicks and 100% in free kicks.
Regarding the spatial analysis, figure 3 shows where the penultimate action was performed according to the
subspaces formed by the combination of the static and dynamic space of play. For collectives plays (Figure
3A), three main areas were identified as the most predominant for assisting the goal scorer. Firstly, the “box
triangle” combined with wide subspaces located in behind the defence of the opponent achieved the 20.0%
of the goal assists. Secondly, the ultra-offensive wide channels of the field, combined with the wide defensive
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subspace of the opponent comprised 15.9% of the goal assists. Thirdly, the central defensive subspace of
the opponent, combined with the central offensive zone (10.8%) and the central advanced zone (5.6%) led
the assists from central subspaces of the opponent.
Table 5. Descriptive analysis of the last action according to the different type of possession

For individual actions, the central defensive subspace of the opponent was the most predominant to initiate
the process of creating a goal scoring situation. In that subspace, 22.6% of the actions started in the central
offensive zone, whereas the 15.1% started inside the box, specifically in the central advanced zone of the
field. Secondly, the wide defensive subspaces of the opponent but located in central channels of the field
comprised the initiation of the 28.3% of the goals. Particularly, the 17.0% started in the central offensive zone,
whereas the 11.3% started in the central advanced zone.

Figure 3. Combined dynamic and static subspaces where the penultimate action takes place in collective
plays (A) and individual actions (B). The data show the percentage in relation to the total of goals in collective
plays (n=195) and individual actions (n=53).
In regard to the location of the last action, figure 4A shows how the vast majority of the goals scored in
collective plays were achieved inside the “score pentagon”. Particularly, the combination of the central ultraoffensive zone and the subspace located in behind the defence achieved the 46.7% of the goals. Secondly,
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the 30.1% of the goals were scored in front of the defensive line of the opponent, of which the 17.4% and the
13.3% were finished in the central advanced zone and the central ultra-offensive zone, respectively.

Figure 4. Combined dynamic and static subspaces where the last action takes place in collective plays (A)
and individual actions (B). The data show the percentage in relation to the total of goals in collective plays
(n=195) and individual actions, excluding “collecting a free ball” (n=53).
For individual actions, the combination of the central advanced zone and the central defensive subspace of
the opponent achieved 37.7% of the goals, while the 22.6% were scored from the central subspace located
in behind the opposing defence.
Figure 5 shows the most predominant patterns in the utilization of static and dynamic subspaces between
the penultimate and the last action in goal scoring situations. Firstly, passing the ball from wide subspaces
of the opponent, in behind the defensive line and within the ‘box triangle”, towards the central ultra-offensive
zone, was the most frequent spatial pattern to score goals. Secondly, crossing from the wide ultra-offensive
channel and wide defensive subspace of the opponent, towards the central ultra-offensive or advanced zones
of the field produced the 13.3% of goals in collective plays. Regarding the action of passing in behind the
defence, there was a great variety of spatial interactions, although the central defensive space of the
opponent was the most used to perform the pass, specifically from the central offensive zone. Finally, the
central defensive subspace was the most frequent area not only to initiate but also to finish the goals created
by individual actions.
Table 6 shows how depending on the type of defence presented by the opposing team, the technical-tactical
and spatial characteristics of the goals may differ. In relation to the penultimate action, crossing, goal passes
and collecting free balls were more predominant against organized defences, while passing in behind the
defence and actions such as dribbling and carrying the ball had a greater frequency against circumstantial
defences (p>0.001). As far as the dynamic space is concerned, a greater utilization of wide subspaces
(70.2%) was found against organized defences, in comparison with attacking against circumstantial defences
(53.1%) (p=0.015). In regard to the last action, a greater proportion of goals scored by means of one contact
to the ball (70.1%) was found against organized defences, in comparison with the 44.4% found against
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circumstantial defences. Lastly, no differences were found between the level of penetration in the final action
depending on the type of defence.

Figure 5. Interaction between the combined dynamic and static subspaces in the penultimate and the last
action according to different technical-tactical actions. The data show the percentage in relation to the total
of goals in collective plays (n=195) and individual actions (n=53).
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Table 6. Descriptive analysis of the technical-tactical and spatial dimensions depending on the type of
defence implemented by the opposing team

DISCUSSION
The aim of this study was to describe the technical, tactical and spatial indicators related to goal scoring in
elite European soccer, considering the type of defence and the positioning of the opponent.
Regarding the type of possession, 75.9% of goals were produced in open play. This data coincides with
previous literature that found how set pieces produced between 20 and 30% of goals in multiple international
competitions (Yiannakos and Armatas, 2006; Armatas and Yiannakos, 2010; Njororai, 2013; Mitrotasios and
Armatas, 2014). As far as the type of set pieces, the penalty kick was the most predominant (9.3%), followed
by free kicks (7.7%) and corner kicks (6.9%). Thus, although previous research has demonstrated that only
1.5-3.0% of free kicks or corner kicks achieve to score a goal (Borrás and Sáinz de Baranda, 2005; Casal et
al, 2015; Maneiro et al., 2017), our study confirms the great importance of this actions, considering that 1 out
of 4 goals analysed were scored by means of set pieces.
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For the open play situations, it should be noted that collective plays comprised nearly 50% of the total goals,
while the individual actions as dribbling or carrying the ball produced only 1 out of 10 goals scored. In
accordance with our results, previous literature that analysed goal patterns in the Eurocup 2004 (Yiannakos
and Armatas, 2006), World Cup 2006 (Armatas and Yiannakos, 2010), English Premier League 2008/2009
(Durlik and Bieniek, 2014) and Eurocup 2012 (Mitrotasios and Armatas, 2014) found that less than 20% of
goals were scored after individual actions. In this vein, Barreira et al, (2014) observed that goals scored after
dribbling in interior spaces of the field have been decreasing over time in international competitions, while
the collective plays such as crosses and short passes have been increasing. This fact may be due to the
tactical development and greater defensive preparation in the current professional soccer, where disrupting
the opponent to achieve shooting possibilities by means of individual actions require excellent skills.
As for the spatial and technical-tactical analysis, this study observed that a high number of assists were
performed in central channels of the field but a great proportion of them were located in wide subspaces of
the opponent. This fact highlights the importance of invading wide subspaces of the opponent in central and
ultra-offensive channels of the field in order to increase the possibility of producing goal scoring situations.
For instance, the invasion towards the ‘box triangle’ in wide and penetrative subspaces of the opponent was
the most relevant area to assist to the goal scorer and constituted the most frequent spatial pattern of
interaction between the penultimate and last action. From this position, the two most frequent patterns were
either to send the ball towards subspaces located in behind the defensive line and within the ultra-offensive
central zone or to pass the ball back towards the central defensive subspace. This type of pass has several
advantages that may explain its high prevalence in goal scoring situations. On one hand, there is a short
distance between the passer and the receiver, what would make easier the connection and understanding
between both players. On the other hand, the high level of penetration achieved by the penultimate player
would make the defenders to be located really close to their goal and it would allow the passer to have
multiple passing options towards players that would be facing the opposing the goal. According to our
knowledge, this is the first study that has highlighted and described this type of action and its spatial
characteristics in goal scoring situations.
On the other hand, the passes from the central defensive and central middle subspaces of the opponent
towards the subspace located in behind the defence achieved nearly 30% of the goals in collective plays.
The analysis of patterns between the penultimate and last action showed a great variety in the utilization of
dynamic and static subspaces, what indicates the high variability and unpredictability of these situations. In
this type of action, the passer needs to interpret the right moment to pass the ball depending on the offensive
and defensive movements as well as to send the ball not only with the intention of breaking the defensive
line but placing the receiver in an immediate goal scoring situation. Previous studies have also reported the
importance of assisting from central zones of the field. Horn et al. (2000) and Horn et al. (2002) found that
assists from “zone 14” (Central zone located in the opposing half and just in front of the penalty box)
generated the greater proportion of goals in the 1998 World Cup and the English Premier League 2001/2002,
respectively. In the same line, Smith and Lions (2017) observed how passing in behind the defence from
central channels of the field was the most predominant action for assisting the goal scorer during four World
Cup editions (2002-2014). In this sense, our study supports the importance of passing in behind the defence
from central channels as one of the key actions to assist the goal scorer. However, our data showed how
passing from the ‘box triangle’ was the most predominant type of assist.
Regarding the action of crossing from wide channels of the field, our results revealed that 14.3% of total goals
and 27.7% of goals achieved in collective plays were scored after a cross. Previous literature reported that
crossing comprises between 30 and 40% of total goal assists (Durlik and Bieniek, 2014; Mitrotasious and
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Armatas, 2014). However, differences between research designs and the definition of “crossing” make it
difficult to compare our findings with other studies. Our study found how crossing from the wide ultra-offensive
zone and the wide defensive subspace of the opponent towards the central ultra-offensive and back
subspace of the opponent was the most predominant type of cross. In the same vein, Yamada and Hayashi
(2015) observed that half of the crosses that led to goal in the 2010 and 2012 World Cups were directed
towards the back of the defensive line.
In regard to the last action, it should be noted how the majority of goals in collective plays were scored inside
the penalty box and particularly, within the “score pentagon”. Other studies had reported how between 8090% of goals are scored inside the penalty box (Yiannakos and Armatas, 2006; Armatas and Yiannakos,
2010; Mitrotasios and Armatas, 2014). As far as the goals scored after individual actions, the vast majority of
them were initiated and finished in central zones of the field (offensive and advanced zones) facing directly
the defensive line. This finding indicates that connecting with talented players in the subspace located
between the defenders and midfielders should be an important tactical objective in professional soccer to
increase the possibilities to score goals. Furthermore, goals achieved after individual actions were scored
from further subspaces in relation to the goal in comparison with collective plays. These findings indicate that
individual plays may present greater difficulty to disrupt the defensive structure of the opponent, so players
shoot from areas with more density of defenders and further distance from the goal in comparison with
collective plays.
Finally, our study found how the type of defence influenced the technical, tactical and spatial characteristics
of the penultimate and last action in goal scoring situations. When the opposing team was organized
defensively, the assists from wide dynamic and static areas, as well as crossing, heading, volleying and
shooting by one contact to the ball were more frequent than when the opposing team had a circumstantial
defence. This may be due to the fact that attacking against a compact and structured defence would make
difficult to progress through central subspaces of the opponent. In this context, offensive teams would prefer
to advance through wide subspaces and cross the ball towards the penalty box, what would increase the
necessity for final players to finish by using one touch-based actions. Contrarily, when teams attacked a
circumstantial defence, actions such as passing behind the defence, dribbling and shooting after two or more
contacts to the ball had a most important role, probably due to the less protection of central subspaces, what
would increase the options of facing the defensive line and progressing by individual actions. In this sense,
previous studies (Gonzalez-Rodenas et al., 2015a; Gonzalez-Rodenas et al., 2017) observed how positional
attacks used a higher proportion of wide subspaces and crosses in comparison with counterattacks, that
progressed more frequently through central subspaces and used a higher proportion of passes in behind the
defence.
This study has multiple limitations. In the first place, the fact of using observational methodology may not
capture the entire complexity of soccer actions and interactions, as previous studies based on ecological
models have claimed (Glazier, 2010; Vilar et al., 2012). In this sense, future research could analyse the
combination and interaction between dynamic and static spaces by using other type of research
methodology, such as network analysis (Passos et al., 2011), sequential and temporal patterns (Camerino
et al., 2012), mixed methods (Anguera et al, 2017) or automatic tracking data (Memmet and Rein, 2018).
Secondly, this study only evaluated the final actions of successful team possessions, so it did not consider
other dimensions that occur at the beginning or development of team possessions that may be decisive for
scoring goal. Lastly, this investigation was focused on a specific and elite competition, so this data cannot be
extrapolated to professional soccer in general.
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On the other hand, this study has important practical applications. On one hand, this study is graphic,
descriptive, didactical and specifically performed for soccer coaches to visualize how goals are scored
considering spatial, technical and tactical dimensions. In this way, soccer coaches may use the information
and dimensions analysed in this investigation to design training sessions that reproduce specific tactical
scenarios and manipulate specific defensive and spatial constraints in order to improve specific offensive
actions. On the other hand, this study can help coaches create match strategies in order to maximize the
performance of their players depending on the tactical and defensive context of each match and the specific
offensive skills of their players.
In conclusion, this study observed how the combined evaluation of dynamic and static spaces contributed to
display the specific subspaces where the final actions and interactions took place in goal scoring situations.
In addition, the spatial, technical and tactical characteristics of the final actions were associated with the type
of defence of the opponent.
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