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Attacking tactical variables have been commonly studied in soccer to analyze teams’ performance. However, few studies investigated defensive tactical variables during match-play and the influence of contextual variables on them. The aims of the present study were (1) to examine the defensive behaviors of soccer teams when gaining the ball in advanced zones of the pitch and (2) to evaluate the effect of contextual variables on these defensive behaviors. A sample of 1,095 defensive pieces of play initiated in the opposing half of the pitch obtained from 10 matches of the season 2010/11 of La Liga and involving 13 teams was collected using the semiautomated tracking system Amisco Pro. Five defensive tactical variables, the outcome of defensive pieces of play, and contextual variables (i.e., match status, venue, quality of opposition, and match period) were recorded for every defensive piece initiated in the opposing half of the pitch. Results showed that there were significant differences among teams in the outcome of defensive pieces of play originating from the opposing half (χ2 = 111.87, p < 0.01, φc = 0.22), and in the outcome of offensive pieces of play following ball gains (χ2 = 49.92, p < 0.001, φc = 0.22). Cluster analysis revealed four groups describing different defensive behaviors from high-pressure to a defense close to their own goal. Match status (χ2 = 25.87, p < 0.05, φc = 0.11) and quality of opposition (χ2 = 21.19, p < 0.05, φc = 0.10) were the contextual variables that showed a significant effect on defensive pieces of play initiated in the opposite half of the pitch. Teams winning gained more balls in the zone close to their own goal, and losing teams gained more balls in advanced zones of the pitch. Moreover, the greater the quality of the opponent the lesser the chance of gaining the ball in advanced zones of the pitch. Neither venue or match period influenced the defensive pieces of play analyzed. Soccer teams could employ a similar analysis to improve their performance and prepare for opposition teams in competition.
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INTRODUCTION

The analysis of tactical behaviors in soccer is an important aspect in elite level and is increasing its attention in research (Sarmento et al., 2014; Rein and Memmert, 2016). Recent studies explored the use of current approaches to evaluate tactical behaviors in soccer (Low et al., 2019). This research examined collective tactical behaviors from positional data and suggested that future studies should focus on contextualizing these positional data and bridging the gap between science and practice by incorporating the needs of the coaching staff. In the same way, Memmert et al. (2017) showed that positional data was useful to develop collective performance indicators in order to understand the dynamics of a soccer match. This study also highlighted that these new approaches can be helpful in sport practice and could help coaches and other practitioners to modify their training methods. In addition, these studies suggested that future studies should explore in more detail the collective attacking and defensive actions in soccer.

Previous research in soccer performance analysis has evolved from a traditional approach with the use of video data to a novel approach using positional data. Memmert and Raabe (2018) determined four different stages that describe the evolution of match analysis; being 1.0 and 2.0 based on video data and considering quantitative assessment and qualitative assessment respectively, and match analysis 3.0 and 4.0 based on positional data with the former considering physiological and technical assessments and the latter considering dynamic tactical assessments. This evolution has been possible mainly, because of the progress of computer science and technology (Perl et al., 2013; Memmert et al., 2017). Hence, research conducted prior to the 4.0 stage exploring the tactical aspects of soccer has focused on the evaluation of performance indicators (REF), such as passes (Hughes and Franks, 2005; Redwood-Brown, 2008), crosses (Lago-Ballesteros and Lago-Peñas, 2010; Pulling et al., 2018), or shots (Ensum et al., 2005). In contrast, modern match analysis approaches use positional data to analyze tactical behavior and dynamics through novel metrics. For instance, passing effectiveness or space control (Rein et al., 2017).

Although there are many studies focusing on attacking behaviors in soccer, some research has also evaluated defensive aspects. For example, Filho et al. (2013) evaluated the defensive behavior of Brazilian and Italian soccer national teams by measuring goals scored, goals conceded, and points per game. Vogelbein et al. (2014) evaluated the time that soccer teams in Bundesliga employ to regain ball possession. This study showed that recovering ball possession quickly after losing the ball was associated with a successful defensive performance. In addition, a previous study examined the recovery patterns of teams playing the 2010 FIFA World Cup (Barreira et al., 2014). This study measured the type of ball recovery (e.g., intervention, tackle, goalkeeper save) and the zones where the ball was regained to assess the subsequent success of attacking play. The results showed that a direct recovery of ball possession in mid-defensive central zones increases the latter attacking efficacy. In the same way, Almeida et al. (2014) measured the type and zone of ball recovery to examine the effect of contextual variables on regaining possession in UEFA Champions League teams. Home and losing teams used to defend in more advanced zones of the pitch and strong teams were more effective when applying defensive pressure in more advanced zones. Moreover, recent research has also used a dynamical systems approach to evaluate unstable game states during a soccer match, integrating defensive actions with the attacking ones; and suggesting that teams handle unstable situations differently (Kim et al., 2019a, b).

In addition to tactical variables, recent research highlighted the importance of styles of play for analyzing soccer performance (Tenga and Larsen, 2003). Styles of play are characteristics playing patterns demonstrated by a team during games (Hewitt et al., 2016), and are useful to describe the general tactical behavior of the team in competition. Previous studies identified different styles of play in the Spanish and English leagues (Fernandez-Navarro et al., 2016; Gollan et al., 2018; Castellano and Pic, 2019), Chinese league (Lago-Peñas et al., 2017), and Greek league (Gomez et al., 2018). These studies showed a majority of attacking styles of play, such as; possession, direct, counterattack, or crossing. On the other hand, some defensive styles of play were identified according to the zone of the pitch where the ball was regained. High pressure, low pressure, pressure on wide areas, and pressure on central areas were the defensive styles of play identified (Fernandez-Navarro et al., 2016). Kempe et al. (2014) showed that successful teams prefer possession play, and similarly, Yi et al. (2019) showed that teams using possession play scored higher for the variables related to goal scoring, attacking and passing. However, according to other studies that explored further the characteristics of the possession style of play, by analyzing the factors that explain the self-organization in possession team play (Chassy, 2013), and examining the success of this possession play (Collet, 2013); the former study showed that possession itself did not predict shooting opportunities, and in the same way, the later demonstrated that possession was a poor predictor of performance when controlling for team quality and home advantage.

However, although measuring styles of play in soccer shows useful information about overall team strategies, the study of specific tactics by teams would provide more detailed insight into their tactical behavior. Gaining the ball in advanced zones of the pitch is a behavior that has been considered in research to evaluate the tactical performance of soccer teams (Almeida et al., 2014), and is also an important aspect for coaches and practitioners. For example, Gomez et al. (2012) measured, among other attacking variables, ball recovers in each zone of the pitch to examine the effects of location and final outcome on them. Their results did not show any effect of those contextual variables on ball recovers in advanced zones but showed effects in other zones of the pitch. Nevertheless, a recent study measured the ball recovery location and the position of the defensive line to examine the effect of match conditions on defensive positioning (Santos et al., 2017). This study demonstrated that ball recovery location increased when the team was losing and the position of the defensive line decreased when playing away and facing strong opposition. This previous research showed the importance of considering the zones of the pitch when evaluating tactical defensive performance, although more variables to describe the gaining of the ball in advanced zones of the pitch should be evaluated to analyze these tactics. Consequently, using other defensive variables such as the distance of defending players to opposition, duration of the defensive actions, or the distance of the last outfield player to the goal line could be useful to describe defensive behavior and the tactic of gaining the ball in advanced zones of the pitch. Therefore, the aims of the present study were twofold: (1) to examine the defensive behaviors of soccer teams when gaining the ball in advanced zones of the pitch analyzing differences between them, and (2) to evaluate the effect of contextual variables on these defensive behaviors.



MATERIALS AND METHODS


Match Sample

The sample was constituted by 1,095 defensive pieces of play initiated in the opposing half of the pitch obtained from 10 matches of the season 2010/11 of the Spanish La Liga (first division of the Spanish soccer league). The two competing teams of each match were analyzed, being a total of 13 teams in the sample. Three teams played at home twice and another one three times, whereas one team played away twice. The remaining eight teams only were analyzed once. From the 1,095 events, 1,062 were played in 11 against 11 conditions and the remaining 33 events were played with 11 players against 10. The final score of the games was two games ending 1-0, two ending 2-1, one ending 3-2, one ending 3-1, one ending 5-0, two ending 1-1, and one ending 1-2.

A defensive piece of play initiated in the opposing half was used as the basic unit of analysis. A defensive piece of play initiated in the opposing half starts when the attacking team initiates a possession of the ball in his own half of the pitch. To determine when the attacking team starts possession of the ball the next definition of Garganta (1997) was used. A team has possession of the ball when one of the next conditions is fulfilled:


•A player makes at least three consecutive touches to the ball.

•A pass is made.



A defensive piece of play initiated in the opposing half ends when defending teams gained possession of the ball after any of the above conditions occurs, as well as when:


•The attacking team delivers the ball out of the pitch.

•Any player of the attacking team is caught in offside position.

•Any player of the attacking team commits a foul whilst his team is in possession of the ball.

•A player of the attacking team makes a pass to a teammate who receives the ball behind the offside line and plays forward ending this piece of play in a shot or an entry into the defending team’s penalty area.



Variables used for this study are summarized in Table 1.


TABLE 1. Definitions of variables measured.
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Data Collection Procedure

Sampled matches were registered using the semiautomatic tracking system Amisco Pro®. This match analysis system tracks the movements of the ball and every player during the whole match and creates a two-dimensional animated reconstruction of player movements that allow the analysis of teams and players. Information for every single match is stored on a DVD for post-game analysis, and a specific piece of software (Amisco Viewer) is used for data extraction (see Figure 1). The details of the Amisco Pro® (Carling et al., 2008) and the accuracy and reliability of this system have been described elsewhere (Zubillaga, 2006; Randers et al., 2010).


[image: image]

FIGURE 1. Animation Mode of the Amisco Pro® system.


Written permission from Amisco was obtained before the data collection. Ethics approval for all experimental procedures was granted by the Human Research Ethics Committee of the University of Granada. Two observers carried out the data collection. Prior to intra- and inter-observer reliability tests, the analysts underwent several sessions of analysis training in order to be familiar with the analysis system and its procedure. Subsequently, observers coded the same match to conduct the intra- and inter-observer reliability tests. Occurrence agreement (Gast, 2010) for defensive pieces of play initiated in the opposing half was 92%. Outcome of Defensive Pieces of Play was the only categorical variable and the kappa values obtained to assure the intra-observer reliability of the observation process were 0.90 and 0.91 for observer 1 and observer 2 respectively; and 0.79 for inter-observer reliability. These kappa values showed a ‘very good’ strength of agreement at the intra-observer level; and a ‘good’ strength of agreement at the inter-observer level (Altman, 1991). To assess the reliability of the continuous variables Distance from Least Advanced Outfield Defender to his Goal Line, Distance between the Player in Possession of the Ball to the Nearest Defender, Pass Length, Pass Number, and Duration; intra-class correlation (ICC), Pearson’s r, and Typical error of measurement (TEM) were calculated for each variable following the procedure according to Hopkins (2000, 2015) (Table 2).


TABLE 2. Reliability of continuous tactical variables.
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Statistical Analysis

Firstly, cross-tabulations were conducted between the categorical variables ‘team analyzed,’ ‘outcome of defensive pieces of play originating from the opposing half,’ and ‘outcome of offensive pieces of play following ball gains’ using Chi-square (χ2) tests and Cramer’s V statistic, in order to analyze the behavior of teams when gaining the ball in advanced zones of the pitch. To assess the effect of the contextual variables (i.e., match status, venue, quality of opposition, and match period) on gaining the ball in advanced zones of the pitch, additional cross-tabulations were conducted between each contextual variable and the variable ‘outcome of defensive pieces of play originating from the opposing half.’ A Cramer’s V effect size of φc = 0.1 was considered a small effect size; an effect size of φc = 0.3 was considered a medium effect size, while φc = 0.5 was considered a large effect size (Cohen, 1988). In addition, adjusted residuals were calculated to check relevant values from significant Chi-square tests (Field, 2017). Secondly, normality of the quantitative variables ‘distance from the least advanced outfield defender to his goal line when defending teams gained the ball,’ ‘duration of defensive pieces of play,’ ‘distance between the player in possession of the ball to the nearest defender,’ ‘length of the last pass that attacking teams made when conceded possession of the ball to defending teams,’ and ‘number of passes made before defending teams gained the ball’ was checked through visual exploration and Kolmogorov–Smirnoff tests. Although normality distribution could not be established for these variables, the assumption of normality was considered according to the Central Limit Theorem in such a large sample (n ≥ 30) (Field, 2017). Afterward, five one way-ANOVA tests were used with the five continuous variables mentioned previously as dependent variables, and the variable ‘team’ as the factor to examine the defensive behaviors of teams. Violations of homogeneity of variances were noted in the tests for the duration of defensive pieces of play, distance between the player in possession of the ball to the nearest defender and number of passes made before defending teams gained the ball. The Welch test was conducted for correction for unequal variances. Eta squared (η2) values are provided as a measure of effect size. An eta-squared effect size of η2 = 0.01 was considered a small effect size; an effect size of η2 = 0.06 was considered a medium effect size, while η2 = 0.14 was considered a large effect size (Cohen, 1988). Games-Howell post hoc were used to look at comparisons when interaction effects were found in those tests. For the variables with homogeneity of variances, LSD post hoc were used.

Thirdly, a two-step cluster analysis using log-likelihood as the distance measure and Akaike’s Information Criterion (AIC) as the clustering criterion (Burnham and Anderson, 2004) was conducted to group defensive variables on clusters that describe a general defensive behavior of teams when defending in the opposite half of the pitch, and to define match context where these defensive sequences occur. Defensive variables were considered as inputs and contextual variables were considered as evaluation fields in the model. Predictor importance showed the relative importance of each variable for estimating the model.

All the analyses were carried out with IBM SPSS Statistics for Windows, version 26 (IBM, Corp., Armonk, NY, United States). The alpha level for significance for all analyses was set at p < 0.05.



RESULTS

The relationship between team analyzed and outcome of defensive pieces of play originating from the opposing half was significant χ2(72, N = 1095) = 111.87, p < 0.01. The effect size was small to medium (Cramer’s V = 0.22). Adjusted residuals showed significant differences between teams in the zones where they gained the ball (Table 3). Firstly, Barcelona was the team that showed a higher likelihood of gaining possession of the ball in advanced zones of the pitch than the average. They gained seven more balls than the average in zone 5. Villareal showed a higher likelihood of gaining possession in zone 4; however they also showed a lower likelihood of gaining possession in zone 5. Secondly, there were 2 teams that were more likely to regain possession of the ball in zone 1, Bilbao and Levante, 7.9 and 9.3 more balls than the average respectively. Finally, Barcelona, Bilbao and Zaragoza were the teams that were less likely to receive a dangerous situation. On the other hand, Valencia and Hercules were the ones with a higher likelihood of receiving a dangerous situation. The relationship between team analyzed and outcome of offensive pieces of play following ball gains was significant χ2(12, N = 1030) = 49.92, p < 0.001. The effect size was small to medium (Cramer’s V = 0.22). Valencia and Hercules were the teams that created more dangerous situations than the average; and Bilbao, Osasuna, and Mallorca the teams that conceded possession to the opposite team more times than average (Table 4).


TABLE 3. Cross-tabulation of outcome of defensive pieces of play (ODPP) and teams analyzed.
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TABLE 4. Cross-tabulation of offensive outcome of pieces of play following ball gains (OOPPFBG) and teams analyzed.

[image: Table 4]The results for contextual variables showed that the relationship between outcome of defensive pieces of play originating from the opposing half and match status (winning, drawing or losing) was significant: χ2(12, N = 1095) = 25.87, p < 0.05. The effect size was small to medium (Cramer’s V = 0.11). Results showed that teams gained the ball significantly more times in zone 1 when winning; and when they were losing, gained the ball significantly fewer times in zones 1 and 2, and more times in zone 5 (Table 5). The relationship between outcome of defensive pieces of play originating from the opposing half and venue (playing at home or away) was not significant: χ2(6, N = 1095) = 5.95, p > 0.05. The relationship between outcome of defensive pieces of play originating from the opposing half and quality of opposition was significant: χ2(12, N = 1095) = 21.19, p < 0.05. The effect size was small (Cramer’s V = 0.10). Teams gained the ball significantly more times in zone 2 and fewer times in zones 3 and 4 when playing against strong opposition, and significantly gained the ball fewer times in zone 2 and more times in zone 3 when playing a weak opposition (Table 6). The relationship between outcome of defensive pieces of play originating from the opposing half and match period was not significant: χ2(30, N = 1095) = 38.53, p > 0.05.


TABLE 5. Cross-tabulation of outcome of defensive pieces of play (ODPP) and match status.
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TABLE 6. Cross-tabulation of outcome of defensive pieces of play (ODPP) and quality of opposition.

[image: Table 6]There were significant differences among teams in the distance from the least advanced outfield defender to his goal line, F(12,1082) = 5.31, p < 0.001, η2 = 0.06 (Tables 7, 8); in duration of defensive pieces of play initiated in the opposing half of the pitch, F(12,1082) = 4.22, p < 0.001, η2 = 0.05 (Tables 7, 9); in distance between the player in possession of the ball to the nearest defender in defensive pieces of play initiated in the opposing half of the pitch, F(12,1081) = 2.68, p < 0.005, η2 = 0.03 (Tables 7, 10); and in number of passes made by attacking teams before defending teams gained the ball in defensive pieces of play initiated in the opposing half of the pitch, F(12,1082) = 3.50, p < 0.001, η2 = 0.04 (Tables 7, 11). On the other hand, there were no significant differences among teams in length of the pass that attacking teams made when conceded possession of the ball to defending teams in defensive pieces of play initiated in the opposing half of the pitch, F(12,1078) = 0.76, p > 0.05, η2 = 0.01 (Table 7). Cluster analysis revealed four groups according to the defensive variables (i.e., distance from least advanced outfield defender to his goal line, distance between the player in possession of the ball to the nearest defender, pass length, pass number and duration) and the contextual variables (i.e., match status, venue, quality of opposition, and match period). Clusters 1, 2, 3, and 4 comprised the 7.9, 22.3, 29.4, and 40.5% of the sample size respectively. The AIC value of the cluster analysis modeling the four clusters was 2,072.32. The relative distribution of variables for each cluster and their respective Predictor Importance (PI) is shown in Figure 2. The cluster analysis showed the following PI values for defensive variables in descendant order; duration (PI = 1), pass number (PI = 0.88), distance from least advanced outfield defender to his goal line (PI = 0.65), pass length (PI = 0.59), distance between the player in possession of the ball to the nearest defender (PI = 0.25). In addition, it also showed that PI attributed to contextual variables was very low; quality of opposition (PI = 0.02) match status (PI = 0.01), venue (PI < 0.01), match period (PI < 0.01). Figure 3 presents the percentage of defensive pieces of play associated with each cluster used by teams.


TABLE 7. Means and standard deviations of tactical variables displayed by teams in defensive pieces of play initiated in the opposing half of the pitch.
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TABLE 8. LSD multiple comparisons for distance from the least advanced outfield defender to his goal line (DLAODGL) in defensive pieces of play initiated in the opposing half across the 13 teams analyzed.
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TABLE 9. Games-Howell multiple comparisons for duration (D) in defensive pieces of play initiated in the opposing half across the 13 teams analyzed.
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TABLE 10. Games-Howell multiple comparisons for distance between the player in possession of the ball to the nearest defender (DPPBND) in defensive pieces of play initiated in the opposing half across the 13 teams analyzed.
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TABLE 11. Games-Howell multiple comparisons for number of passes made before defending teams gained the ball (PN) in defensive pieces of play initiated in the opposing half across the 13 teams analyzed.
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FIGURE 2. Relative distributions of variables for each cluster. DLAODGL, distance from least advanced outfield defender to his goal line; DPPBND, distance between the player in possession of the ball to the nearest defender; PL, pass length; PN, pass number; D, duration; MS, match status; V, venue; QO, quality of opposition; MP, match period.
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FIGURE 3. Percentage of defensive pieces of play for each cluster used by teams. Cluster 1, defense close to the own goal; Cluster 2, mid-positioning defense on the pitch using a less intense pressure to attacking players; Cluster 3, mid-positioning defense on the pitch using a more intense pressure to attacking players; Cluster 4, high-pressure defense in advanced zones of the pitch.




DISCUSSION

The aims of this study were (1) to examine the defensive behaviors of soccer teams when gaining the ball in advanced zones of the pitch analyzing differences between them, and (2) to evaluate the effect of contextual variables on these defensive behaviors. Differences between teams of defensive behaviors during defensive pieces of play initiated in the opposite half of the pitch were revealed by the cross-tabulations and cluster analysis. In addition, two of the contextual variables analyzed, match status and quality of opposition seemed to influence the defensive behavior of soccer teams.

The findings of the present study demonstrated that teams employed different defensive behaviors in defensive pieces of play initiated in the opposing half of the pitch. According to the defensive variables represented in clusters, we could consider that cluster 1 represented a defense close to the own goal (high ‘duration’ and ‘number of passes,’ and low ‘distance from least advanced outfield defender to his goal line’); cluster 2 represented a mid-positioning defense on the pitch and providing a less intense pressure to attacking players (high ‘pass length’ and ‘distance between the player in possession of the ball to the nearest defender,’ and a middle ‘duration,’ ‘number of passes’ and ‘distance from least advanced outfield defender to his goal line’); cluster 3 represented similarly a mid-positioning defense whereas using a more intense pressure (middle ‘duration,’ ‘number of passes’ and ‘distance from least advanced outfield defender to his goal line,’ and low ‘pass length’ and ‘distance between the player in possession of the ball to the nearest defender’); and cluster 4 represented a high-pressure defense (high ‘distance from least advanced outfield defender to his goal line,’ and low ‘duration,’ ‘number of passes,’ ‘pass length,’ and ‘distance between the player in possession of the ball to the nearest defender’). Teams differed between each other in the defensive variables measured and the results provided a more detailed analysis of defensive behaviors in comparison with studies that only measured ball regains to define defensive team tactics. For example, our results showed that Barcelona was the team that gained the ball in advanced zones of the pitch significantly more times in comparison to other teams, therefore demonstrating their preference for using high pressure. These findings are in line with previous research that reported these tactics for Barcelona using network metrics (Buldu et al., 2019). In addition, general defensive behaviors used by teams based on the defensive variables analyzed could be considered defensive styles of play in line with previous research (Fernandez-Navarro et al., 2016), as this concept comprises the connection of several variables to describe a general behavior. The differences between teams suggest that they were specialized in the use of concrete defensive tactics, possibly due to the characteristics of their players (Clemente et al., 2013); or that teams changed their defensive behavior according to the contextual variables in soccer match-play (Fernandez-Navarro et al., 2018).

The importance of match status when analyzing soccer data have been highlighted in other research (Lupo and Tessitore, 2016). The results of this study showed, in line with previous findings (Almeida et al., 2014), that match status had an effect on the outcome of defensive pieces of play. When teams were winning, they gained more balls in the zone close to their own goal, suggesting that teams tended to use a low-pressure defense to maintain the scoreline. In the same way, several studies (Vogelbein et al., 2014; Fernandez-Navarro et al., 2018) reported the same behavior in these conditions during the game. Consequently, a possible reason for this would be the preference of the teams to defend close to their own goal to maintain their winning status and use direct or counterattack actions after gaining the ball afterward. This combination of low-pressure defense and direct/counterattacking play seems to be a reasonable tactic as players would be best positioned in defense to conduct the following direct/counterattacking play, taking advantage of the advanced position of the opposite team at that moment (Fernandez-Navarro et al., 2018). In contrast, teams gained more balls in advanced zones of the pitch when they were losing. This is in support of previous research (Almeida et al., 2014; Santos et al., 2017) that found an increase in ball recovery location when the teams were losing. One explanation for this behavior could be that teams tried to gain the ball as soon as possible in order to have more attacking chances to change the scoreline. As a matter of fact, Tenga and Larsen (2003) reported that a high-pressure play entailed more attacks that start in the attacking third, and would explain the use of this tactic. With respect to quality of opposition, the greater the quality of the opponent the lesser the chance of gaining the ball in advanced zones of the pitch. When teams played against strong opposition, significantly fewer balls were gained in zones 3 and 4 and more balls were gained in zone 2; whereas when teams faced a weak opposition, more balls were gained in zone 3 and fewer balls were gained in zone 2. Previous research also found the same tendency that playing against a strong opposition decrease the position of the defensive line on the pitch (Santos et al., 2017), and decreased the ball gains in more advanced positions of the pitch (Almeida et al., 2014). Similarly, Fernandez-Navarro et al. (2018) found that when teams played against strong opposition there was a decrease in the use of the high-pressure style of play. The fact that better-ranked teams have better players could perhaps be the reason for these teams applying this aggressive tactic in defense that requires intense efforts and good player positioning.

The data showed that there was no effect of venue on the defensive variables analyzed. The study by Gomez et al. (2012) supports these findings as they presented similar results. However, this contrast with the results of previous research reporting that teams playing home used to defend in more advanced zones of the pitch (Almeida et al., 2014; Santos et al., 2017), and increase the use of a high-pressure style of play (Fernandez-Navarro et al., 2018). This contradictory evidence could be caused by the different samples and methodologies used in research. Thus, further studies are needed to shed light on the effect of match location in defensive tactical aspects in soccer. In addition, the results of the present study showed no effect of match period on defensive pieces of play initiated in the opposite half of the pitch. Although other studies have evaluated match period for substitutions during a game (Gomez et al., 2016), or goal-scoring (Lago-Peñas et al., 2016; Pratas et al., 2016); no previous research reported the effect of this contextual variable on defensive actions in soccer.

A limitation of the present study is that only a sample of 10 matches was available for the study. It is possible that a larger set of matches might have reduced the variability of the analyzed sample. Ideally, the entire sample of matches in the league should have been used in order to allow a better generalization of the results. A second limitation is the high standard deviation in all the variables that indicates that data is spread out over a large range of values. This means that the conclusions of the present study should be taken carefully. Significant differences were found in tactical variables across the two independent variables outcome of defensive pieces of play initiated in the opposing half and team analyzed. However, high standard deviations show that different defensive performances were found in each level of the mentioned independent variables. This dispersion of the data reflects the chaotic nature of football. For practical applications, coaches and practitioners could use this performance profiling to evaluate the defensive behavior of the own team or the opposition, in order to prepare the teams better for competition. Furthermore, practitioners should pay attention to the contextual variables that affect the mentioned defensive behaviors when analyzing match performance. Future studies should consider contextual variables when analyzing match data, as it has been proved that they affect the tactical behavior of soccer teams.



CONCLUSION

The analysis of the defensive variables revealed that teams employed different defensive tactical behaviors in competition, from high-pressure to a defense close to their own goal. Match status and quality of opposition were the contextual variables that influenced defensive pieces of play initiated in the opposite half of the pitch. These results provide a better understanding of the defensive behaviors of soccer teams during match-play.



DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to the corresponding author.



AUTHOR CONTRIBUTIONS

JF-N: manuscript writing, review, data analysis, and editing. CR-R: data acquisition and coding, data analysis, and draft writing. AZ: study designing, data analysis, and supervision. LF: study designing and supervision.



REFERENCES

Almeida, C. H., Ferreira, A. P., and Volossovitch, A. (2014). Effects of match location, match status and quality of opposition on regaining possession in UEFA champions league. J. Hum. Kinet. 41, 203–214. doi: 10.2478/hukin-2014-0048

Altman, D. G. (1991). Practical Statistics for Medical Research. London: Chapman & Hall.

Barreira, D., Garganta, J., Guimaraes, P., Machado, J., and Anguera, M. T. (2014). Ball recovery patterns as a performance indicator in elite soccer. Proc. Instit. Mech. Eng. Part P J. Sports Eng. Technol. 228, 61–72. doi: 10.1177/1754337113493083

Buldu, J. M., Busquets, J., Echegoyen, I., and Seirullo, F. (2019). Defining a historic football team: using network science to analyze Guardiola’s FC Barcelona. Sci. Rep. 9:14. doi: 10.1038/s41598-019-49969-2

Burnham, K. P., and Anderson, D. R. (2004). Multimodel inference - understanding AIC and BIC in model selection. Sociol. Methods Res. 33, 261–304. doi: 10.1177/0049124104268644

Carling, C., Bloomfield, J., Nelsen, L., and Reilly, T. (2008). The role of motion analysis in elite soccer contemporary performance measurement techniques and work rate data. Sports Med. 38, 839–862. doi: 10.2165/00007256-200838100-00004

Castellano, J., and Pic, M. (2019). Identification and preference of game styles in LaLiga associated with match outcomes. Int. J. Environ. Res. Public Health 16:5090. doi: 10.3390/ijerph16245090

Chassy, P. (2013). Team play in football: how science supports F. C. Barcelona’s training strategy. Psychology 4, 7–12. doi: 10.4236/psych.2013.49A2002

Clemente, F. M., Couceiro, M. S., Martins, F. M. L., Ivanova, M. O., and Mendes, R. (2013). Activity profiles of soccer players during the 2010 World Cup. J. Hum. Kinet. 38, 201–211. doi: 10.2478/hukin-2013-0060

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences. Hillsdale, NY: Lawrence Erlbaum Associates.

Collet, C. (2013). The possession game? A comparative analysis of ball retention and team success in European and international football, 2007-2010. J. Sports Sci. 31, 123–136. doi: 10.1080/02640414.2012.727455

Ensum, J., Pollard, R., and Taylor, S. (2005). “Applications of logistic regression to shots at goal in association football,” in Science and Football V, eds T. Reilly, J. Cabri, and D. Araujo, (London: Routledge), 211–218.

Fernandez-Navarro, J., Fradua, L., Zubillaga, A., Ford, P. R., and McRobert, A. P. (2016). Attacking and defensive styles of play in soccer: analysis of Spanish and English elite teams. J. Sports Sci. 34, 2195–2204. doi: 10.1080/02640414.2016.1169309

Fernandez-Navarro, J., Fradua, L., Zubillaga, A., and McRobert, A. P. (2018). Influence of contextual variables on styles of play in soccer. Int. J. Perform. Anal. Sport 18, 423–436. doi: 10.1080/24748668.2018.1479925

Field, A. (2017). Discovering Statistics Using IBM SPSS Statistics. London: SAGE Publications.

Filho, E., Basevitch, I., Yang, Y. Y., and Tenenbaum, G. (2013). Is the best defense a good offense? Comparing the brazilian and italian soccer styles. Kinesiology 45, 213–221.

Garganta, J. (1997). Modelação Táctica do jogo de Futebol: Estudo da Organização da fase Ofensiva em Equipas de alto Rendimento. Doctoral dissertation, University of Porto, Porto.

Gast, D. L. (2010). Single Subject Research Methodology in Behavioral Sciences. New York, NY: Routledge.

Gollan, S., Ferrar, K., and Norton, K. (2018). Characterising game styles in the English Premier League using the “moments of play” framework. Int. J. Perform. Anal. Sport 18, 998–1009. doi: 10.1080/24748668.2018.1539383

Gomez, M. A., Gomez-Lopez, M., Lago, C., and Sampaio, J. (2012). Effects of game location and final outcome on game-related statistics in each zone of the pitch in professional football. Eur. J. Sport Sci. 12, 393–398. doi: 10.1080/17461391.2011.566373

Gomez, M. A., Lago-Peñas, C., and Owen, A. L. (2016). The influence of substitutions on elite soccer teams’ performance. Int. J. Perform. Anal. Sport 16, 553–568.

Gomez, M. A., Mitrotasios, M., Armatas, V., and Lago-Penas, C. (2018). Analysis of playing styles according to team quality and match location in Greek professional soccer. Int. J. Perform. Anal. Sport 18, 986–997. doi: 10.1080/24748668.2018.1539382

Hewitt, A., Greenham, G., and Norton, K. (2016). Game style in soccer: what is it and can we quantify it? Int. J. Perform. Anal. Sport 16, 355–372.

Hopkins, W. G. (2000). Measures of reliability in sports medicine and science. Sports Med. 30, 1–15. doi: 10.2165/00007256-200030010-00001

Hopkins, W. G. (2015). Spreadsheets for Analysis of Validity and Reliability. Available at: https://www.sportsci.org/2015/ValidRely.htm (accessed December 3, 2019).

Hughes, M., and Franks, I. (2005). Analysis of passing sequences, shots and goals in soccer. J. Sports Sci. 23, 509–514.

Kempe, M., Vogelbein, M., Memmert, D., and Nopp, S. (2014). Possession vs. direct play: evaluating tactical behavior in Elite soccer. Int. J. Sports Sci. 4, 35–41. doi: 10.5923/s.sports.201401.05

Kim, J., James, N., Parmar, N., Ali, B., and Vuckovic, G. (2019a). Determining unstable game states to aid the identification of perturbations in football. Int. J. Perform. Anal. Sport 19, 302–312. doi: 10.1080/24748668.2019.1602439

Kim, J., James, N., Parmar, N., Ali, B., and Vuckovic, G. (2019b). The attacking process in football: a taxonomy for classifying how teams create goal scoring opportunities using a case study of crystal Palace FC. Front. Psychol. 10:8. doi: 10.3389/fpsyg.2019.02202

Lago-Ballesteros, J., and Lago-Peñas, C. (2010). Performance in team sports: identifying the keys to success in soccer. J. Hum. Kinet. 25, 85–91.

Lago-Peñas, C., Gomez-Ruano, M., Megias-Navarro, D., and Pollard, R. (2016). Home advantage in football: examining the effect of scoring first on match outcome in the five major European leagues. Int. J. Perform. Anal. Sport 16, 411–421.

Lago-Peñas, C., Gomez-Ruano, M., and Yang, G. (2017). Styles of play in professional soccer: an approach of the Chinese Soccer Super League. Int. J. Perform. Anal. Sport 17, 1073–1084. doi: 10.1080/24748668.2018.1431857

Low, B., Coutinho, D., Gonçalves, B., Rein, R., Memmert, D., and Sampaio, J. (2019). A systematic review of collective tactical behaviours in football using positional data. Sports Med. doi: 10.1007/s40279-019-01194-7 [Epub ahead of print].

Lupo, C., and Tessitore, A. (2016). How important is the final outcome to interpret match analysis data: the influence of scoring a goal, and difference between close and balance games in elite soccer: comment on Lago-Penas and Gomez-Lopez (2014). Percept. Mot. Skills 122, 280–285. doi: 10.1177/0031512515626629

Memmert, D., Lemmink, K. A. P. M., and Sampaio, J. (2017). Current approaches to tactical performance analyses in soccer using position data. Sports Med. 47, 1–10. doi: 10.1007/s40279-016-0562-5

Memmert, D., and Raabe, D. (2018). Data Analytics in Football: Positional Data Collection, Modelling and Analysis. Abingdon: Routledge.

Perl, J., Grunz, A., and Memmert, D. (2013). Tactics analysis in soccer-an advanced approach. Int. J. Comput. Sci. Sport 12, 33–44.

Pratas, J. M., Volossovitch, A., and Carita, A. I. (2016). The effect of performance indicators on the time the first goal is scored in football matches. Int. J. Perform. Anal. Sport 16, 347–354.

Pulling, C., Eldridge, D., Ringshall, E., and Robins, M. T. (2018). Analysis of crossing at the 2014 FIFA World Cup. Int. J. Perform. Anal. Sport 18, 657–677. doi: 10.1080/24748668.2018.1509255

Randers, M. B., Mujika, I., Hewitt, A., Santisteban, J. M., Bischoff, R., Solano, R., et al. (2010). Application of four different football match analysis systems: a comparative study. J. Sports Sci. 28, 171–182. doi: 10.1080/02640410903428525

Redwood-Brown, A. (2008). Passing patterns before and after goal scoring in FA Premier League Soccer. Int. J. Perform. Anal. Sport 8, 172–182.

Rein, R., and Memmert, D. (2016). Big data and tactical analysis in elite soccer: future challenges and opportunities for sports science. Springerplus 5:13. doi: 10.1186/s40064-016-3108-2

Rein, R., Raabe, D., and Memmert, D. (2017). Which pass is better? Novel approaches to assess passing effectiveness in elite soccer. Hum. Mov. Sci. 55, 172–181. doi: 10.1016/j.humov.2017.07.010

Ruiz-Ruiz, C., Fradua, L., Fernandez-Garcia, A., and Zubillaga, A. (2013). Analysis of entries into the penalty area as a performance indicator in soccer. Eur. J. Sport Sci. 13, 241–248. doi: 10.1080/17461391.2011.606834

Santos, P., Lago-Peñas, C., and Garcia-Garcia, O. (2017). The influence of situational variables on defensive positioning in professional soccer. Int. J. Perform. Anal. Sport 17, 212–219. doi: 10.1080/24748668.2017.1331571

Sarmento, H., Marcelino, R., Anguera, M. T., Campanico, J., Matos, N., and Leitao, J. C. (2014). Match analysis in football: a systematic review. J. Sports Sci. 32, 1831–1843. doi: 10.1080/02640414.2014.898852

Tenga, A., and Larsen, O. (2003). Testing the validity of match analysis to describe playing styles in football. Int. J. Perform. Anal. Sport 3, 90–102.

Vogelbein, M., Nopp, S., and Hokelmann, A. (2014). Defensive transition in soccer - are prompt possession regains a measure of success? A quantitative analysis of German Fussball-Bundesliga 2010/2011. J. Sports Sci. 32, 1076–1083. doi: 10.1080/02640414.2013.879671

Yi, Q., Gomez, M. A., Wang, L., Huang, G. H., Zhang, H. L., and Liu, H. Y. (2019). Technical and physical match performance of teams in the 2018 FIFA World Cup: effects of two different playing styles. J. Sports Sci. 37, 2569–2577. doi: 10.1080/02640414.2019.1648120

Zubillaga, A. (2006). La actividad del jugador de fútbol en alta competición: Análisis de variabilidad [The Activity of the Soccer Player in High Competition: Analysis of Variability]. Doctoral thesis, University of Malaga, Malaga.

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Fernandez-Navarro, Ruiz-Ruiz, Zubillaga and Fradua. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fpsyg-10-03040-g002.jpg
L (Pradm) Mapesance,
B10B0s@0sD04 0020000

rm n o D 5
=
o = a0 r
All. a
CZ o B o
P .
T o R o
S Grrao S SPeaD
.. r .
S W =






OPS/images/fpsyg-10-03040-g001.jpg
SACICN=IEX NCXT)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Tactical Variables Related to Gaining the Ball in Advanced Zones of the Soccer Pitch: Analysis of Differences Among Elite Teams and the Effect of Contextual Variables



		INTRODUCTION



		MATERIALS AND METHODS



		Match Sample



		Data Collection Procedure



		Statistical Analysis







		RESULTS



		DISCUSSION



		CONCLUSION



		DATA AVAILABILITY STATEMENT



		AUTHOR CONTRIBUTIONS



		REFERENCES

















OPS/images/fpsyg-10-03040-g003.jpg
Cluster

Number

semnoseH
o0l
199
pepeinos ey
auers
ezoberez
eunseso
PuUpe 021eRY
oeqg

jeaus

A
eusieA
PUpeIN [y

euojeoieg

Team





OPS/images/fpsyg-10-03040-t005.jpg
Exected oot
PR p———

Evectodcount
FRp—

Astoaresnal

oectogcount
FRpa—

vectedcount
5+ Wi mten st

Bvectedcount
55 Wi match st
Astoarsont

Bazs  Comt
oectogcourt
55 Wi match st
Astoarisol

oozs  Comt
Evectodcount
55 Wi match st
Astoarasant

Winsing

"
108
s

-0s

61
207
a1

s
250

-o1
m
B

oraving

2
83

w7
e

o1
2
16

919
24
02
®
06
6
o
0
29
s6
21
7
2
21
-o1

200
52
02

o1t
2%
21

s

106
21
”
81
a
1w

DS, rooiing  dapgercus tuaton: BGZ1, b gai 200 1; BGZ2 bl g
in 260 2 BGZ3, b gan 00 5; 8624, bl g 000 : BGZ5, 6t g

S B DT B .





OPS/images/cover.jpg
frontiers
in Psychology

Tactical Variables Related
to Gaining the Ball in Advanced
Zones of the Soccer Pitch:
Analysis of Differences Among
Elite Teams and the Effect
of Contextual Variables





OPS/images/fpsyg-10-03040-t004.jpg





OPS/images/fpsyg-10-03040-t007.jpg
Team

Barcelona
Real Madiid
Valencia
Villareal

Bibao

Atletico Madrid
Osasuna
Zaragoza
Levante

Real Sociedad
Getafe
Mallorca
Hercules

DLAODGL (meters)

34.19 (14.57)
37.93 (12.19)
35.48 (13.09)
36.08 (11.69)
31.45 (14.60)
30.36 (13.55)
20.72 (14.09)
33.87 (12.10)
2553 (15.81)
34.53 (11.66)
29,57 (12.81)
24.25 (13.12)
34.17 (13.69)

D (seconds)

9.60 (6.70)

840 (5.63)
10,67 (7.79)
11.97 (85)
10.72 (7.15)
1341 (8:82)
14.22 9.12)

961 (6.59)
14.05 (8.46)
13.57 (11.93)
14.51 (11.08)
12.13 (6.59)
10.84 (7.81)

DPPBND (meters)

452 4.01)
3.26 (1.45)
4.33 (2.84)
4.00 (2.57)
3.85 (1.83)
460 2.71)
5.20 (2.88)
4.99 @.77)
550 (4.00)
493 @.71)
4.99 3.14)
4.81(2.98)
4.66 (2.32)

PL (meters)

19.53 (18.11)
21.48 (1837)
16.43 (15.31)
16.60 (16.01)
19.95 (18.07)
16.99 (16.97)
19.04 (18.04)
17.23 (15.75)
19.49 (14.97)
17.91 (17.28)
21.65 (20.82)
19.08 (21.28)
18,51 (17.65)

PN

236 (1.87)
211(1.73)
258(231)
3.11(258)
278(2.25)
356 (3.02)
350 (2.65)
2.35 (1.94)
356 (2.42)
375(389)
3.48(3.44)
256 (1.61)
281(285)

DLAODGL, distance from the least advanced outfield defender to his goal line; D, duration of defensive pieces of play initated in the opposing hal; DPPBND, distance
between the player in possession of the bal to the nearest defender; PL, length of the last pass that attacking teams made when conceded possession of the ball to the
analyzed team; PN, number of passes made by attacking teams before analyzed teams gained the ball.
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Variable = Mean + SD Intra-class Pearson’s r Typical error of

correlation measurement
(Icc) (TEM)
DLAODGL 33.7 +13.9 0.98 0.97 2.19
DPPBND 44422 0.99 0.99 0.20
PL 21. 74183 0.99 0.99 0.86
PN 29424 0.99 0.99 0.19
D 11688 0.97 0.97 1.51

DLAODGL, distance from least advanced outfield defender to his goal line;
DPPBND, distance between the player in possession of the ball to the nearest
defender; PL, pass length; PN, pass number; D, duration.
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<0001

Real Madrid
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p<001
p <0001
p <0001
NS.

p <0001
NS,
p<001
<0001
NS.
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NS
p<005
p <0001
<001
NS
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<001
p <0001
NS

Villareal

NS
p <00t
<005
NS,
<0001
NS
<005
<0001
NS

Bilbao

NS
NS
NS

<0001
NS
NS

<001
NS

Atltico Madrid

NS,
NS.
p<005
p<001
NS,
<005
£ <005

Osasuna

NS
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NS,
<005
<005

2aragoza
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Barcslona
Roal Macsid NS.
Vakencia Ns.
Viaroal NS.
Bibao NS,
AlotcoMadid  p <001
Osasuna NS,
zaragora NS.
Leante Ns.
Real Sociedad NS,
Getato Ns.
Malorca NS.
Horoulos NS.

N.S., no significant difference.
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Team Barcalona IMadid  Valencia  Vilareal  Bibao  AteticoMadid  Osasuna  Zoragoza  Levante  RealSociedad  Getafe  Mallorca
Barcslona

Roal Macsid NS.

Vakencia Ns. NS

Viaroal Ns. NS NS,

Bibao Ns. NS, NS. NS

Atetico Madid NS. p <0001 NS. NS, NS,

Osasuna Ns. <0001 NS. NS, p<005 Ns.

zaragora NS, p<005 NS, NS, NS, NS, NS

Leante Ns. p<005 NS, NS, NS, Ns. NS NS

Real Sociedad NS, p<001 NS, NS NS, Ns. NS NS NS,

Getato Ns. p<005 NS, NS, NS, Ns. NS NS NS. Ns.

Malorca NS, NS NS, NS NS, NS, NS NS NS. NS, NS,
Horoulos NS. p<005 NS, NS NS NS. NS NS, NS. NS. NS. Ns.

N.S., no significant difference.





