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The analyses of players and teams’ behaviors during the FIFA World Cup may provide a better understanding on how football tactics and strategies have developed in the past few years in elite football. The Social Network Analysis (SNA) has been carried out in the investigations about passing distribution, improving the understanding on how players interact and cooperate during a match. In football official matches, studies have used the SNA as a means of coding players’ cooperation and opposition patterns. However, situational variables such as match status were previously investigated and associated with changes on teams’ dynamics within and/or between matches, but were not considered in studies based on Social Network Analysis. This study aimed to analyze the influence of match status on teams’ cooperation patterns and players’ prominence according to playing positions during 2018 FIFA World Cup. Fourteen matches of the knockout stage were analyzed. Macro and micro network measures were obtained from adjacency matrixes collected for each team, in each match status (winning, drawing, and losing). A one-way ANOVA was used to compare teams’ networks (macro-analysis variables) within each match status, while a two-way ANOVA (match status × playing position) was used to compare the micro-analysis variables. Results showed no differences between match status for macro analysis. Winning situations induced higher prominence in central midfielders (0.107; p = 0.001), wide midfielders (0.093; p = 0.001), and center forward (0.085; p = 0.001), while in losing situations lower prominence levels were observed for goalkeepers (0.044; p = 0.001) and center forward (0.074; p = 0.001). Data revealed that teams do not change macrostructures according to match status. On the other hand, the microstructures showed important adaptations regarding game styles, with changes in players’ behaviors according to playing positions. In general, the levels of centrality and prestige in players of different positions indicated a more direct play style in winning situations and a more build-up style in losing situations. These results allow a better understanding about the influence of match status on players’ and teams’ performance during high-level football competitions and may help coaches to improve athletes’ performance in these situations.
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INTRODUCTION

Notational match analysis provides valuable information about game dynamics (Hughes and Franks, 1997; Lago, 2009) and may help coaches to optimize training contents (Sarmento et al., 2015). Nevertheless, traditional notational analysis does not take into account the characteristics of the interactions between teammates (Clemente et al., 2015a). For this reason, the Social Network Analysis (SNA) has been also carried out in the investigations about passing distribution, improving the understanding on how players interact and cooperate during a match (Passos et al., 2011; Clemente et al., 2016). In football official matches, studies have used the SNA as a means of coding players’ cooperation and opposition patterns (Cotta et al., 2013; Gama et al., 2014; Clemente et al., 2015a). Macro and micro interaction patterns (i.e., interaction patterns related to the whole team or between individual players, respectively) may be analyzed through the passes performed between players and allow the understanding of the offensive phase dynamics. Typically, SNA applied to match analysis uses only the “last snapshot,” that is, the network resulting from the aggregate of all the interactions occurring during the entire match, focusing more on its structure and less on its dynamics (Ramos et al., 2018). However, situational variables such as match venue (García-Rubio et al., 2015), quality of the opposition (Taylor et al., 2008) and match status (Lago, 2009; Marcelino et al., 2011) were previously investigated and associated with changes on teams’ dynamics within and/or between matches. Therefore, the SNA may be performed during specific game phases, by including situational variables in the analysis, providing a broader and deeper understanding of players’ dynamics within a game.

In this context, match status is a situational variable characterized by a match momentary score (i.e., winning, drawing, or losing) and was previously reported to influence the offensive strategies within a football match (Taylor et al., 2008; Lago, 2009; Marcelino et al., 2011; Konefał et al., 2018). Previous studies showed that top European soccer teams preferred long passing sequences to achieve the opponent goal when they were losing or drawing and short passing sequences when they were winning (Paixão et al., 2015). Previous studies also demonstrated that losing teams tended to have greater ball possession (Lago and Martín, 2007). Besides, losing or drawing teams presented higher frequencies of passes, short passes, crosses, and longer ball possession time, leading to higher ball possession percentages (Konefał et al., 2018). Considering these results, we can expect losing teams to present a more cooperative behavior – characterized by higher values of density and clustering coefficient – in order to promote more imbalances on the defending team. However, to the best of our knowledge, no studies have previously examined the influence of match status on passing distribution with a SNA approach. The knowledge on how high-level football teams cope with losing or drawing match status may give insights to coaches on how to prepare their teams for these game situations.

In addition, players’ positional demands are an important aspect in football (Bradley et al., 2014). Considering the SNA approach, studies showed higher levels of prominence for midfielders (Clemente et al., 2015b), which are considered the key players for building the attack. However, it was also shown that situational variables, such as match location, can influence players’ positional demands. We expect, as previously reported, that losing teams may increase ball circulation to oppose a more defensive playing style preferred by the winning teams. This build up style, which is defined as long and controlled ball possessions in which a team is looking for opportunities to attack (Fernandez-Navarro et al., 2018) and captures teams’ strategy to safely progress into the field, could be perceived by an increased prominence of midfielders, since ball circulation is strongly based on their actions (Clemente et al., 2015b). On the other hand, a direct play style, which is characterized by instances of play where teams attempt to move the ball quickly toward the opposition’s goal through the use of long passes (Fernandez-Navarro et al., 2018) could be captured in winning teams by an expected higher frequency of links between distant players in the field [e.g., goalkeepers (GK) and forward]. However, these hypotheses were not tested in the literature.

The analyses of players’ and teams’ behaviors during the FIFA World Cup may provide a better understanding on how football tactics and strategies have developed in the past few years in elite football (Barreira et al., 2015). Besides, it has been shown that attacking teams had more difficulties to create favorable numerical contexts in the area of play than in the past (Barreira et al., 2015), what is expect to impact their possibility for passing networks and evidence the need of novel studies regarding this variable. In some recent events, the remarkable collective performance of Spain (2010) and Germany (2014) national teams (Cotta et al., 2013; Clemente et al., 2015a) – strongly based on positional game – has influenced many teams around the world and induced changes in the way that tactical principles are applied during the training process. Last year, France national team won the 2018 World Cup playing with a game style strongly based on defensive cohesion and fast offensive transitions, which is significantly different from the abovementioned teams. This fact demands an extensive incursion of scientists and coaches to understand what is new about football game principles and to comprehend the impact of this change in the “dominant style” for the next years. Based on this, the aim of this study was twofold: (1) to analyze the influence of match status on teams’ cooperation patterns and; (2) to analyze the influence of playing position on players’ prominence in different match status during the 2018 FIFA World Cup. We hypothesized that losing teams would present a higher cooperation between teammates and that losing situations would increase midfielders’ prominence.

MATERIALS AND METHODS

Observational Design

According to the specific taxonomy of the area, the observational design was nomothetic, since we analyzed the behavior of multiple teams during the competition, i.e., there is a plurality of unities; followed-up intra-sessional and inter-sessional, because teams’ and players’ behaviors were analyzed throughout the match and throughout the knockout phase of the competition by a continuous recording with independent observation of each of the two opposing teams; and multidimensional, as multiple criteria (macro and micro levels of analysis) were taken into account (Anguera et al., 2011).

Match Sample

We analyzed fourteen matches of the 2018 FIFA World Cup knockout stage. Two matches (Croatia 1 × 1 Denmark, and Belgium 2 × 0) were excluded because no significant time spent on different match statuses were observed. In these matches, more than 95% of the total time of the match spent in the same math status, which do not allow a better understanding about the influence of changing match status on teams and players’ behavior. The knockout phase comprised five stages: round of 16 (8 matches), quarter-finals (4 matches), semi-finals (2 matches), play-off for third place (one match), and final (one match). Within each match, there was one SNA adjacency matrix for each match status of each team. For example, during an Avs.B match, one matrix comprised the actions performed within the time interval during which team A was winning (e.g., 1 × 0). This matrix was accounted for the winning status (i.e., n = 1 for winning status). During this time interval, the actions of team B were comprised into another matrix, which was accounted for the losing status (n = 1 for losing status). In the case team B scored a goal (i.e., 1 × 1), the actions of each team were comprised into one matrix, both counted as drawing matrices (n = 2 for drawing status). A total of 58 adjacency matrices built based on unit of attacks were collected and treated. Therefore, our sample comprised 14 matches, with 58 changes in match status that resulted in 15 winning, 28 drawing, and 15 losing situations.

It is important to highlight that the present study of FIFA World Cup 2018 matches was not impacted by home-and-away effects because all the matches were played in Russia, eliminating or reducing the possible influence of game location. Following the qualifying tournament, only the 32 top worldwide national teams took part in the final stage, which reduced the impact of the competitive level.

This study was conducted in compliance with the Declaration of Helsinki.

Data Collection and Analysis

Matches were monitored and recorded via the official broadcasting signal, publicly available. All matches were firstly split into three categories for each team: winning, losing, or drawing situations. Then, all matches were analyzed by two expert analysts, who counted all passes between teammates. Both analysts were tested for intra- and inter-reliability levels in a 21-day test-retest protocol using 14.28% of data as recommended in literature (Tabachnick and Fidell, 2007). Intraclass Correlation Coefficients (CCI 3,1) were calculated for both intra and inter-rater reliability, and the reliability levels were 0.997 for intra-observers and 0.980 for inter-observers, thus being considered enough for this type of observational analysis. In this study, passes were used to stablish the connections, as recommended in the literature (Clemente et al., 2015a). A successful pass occurred every time a player sent the ball to a teammate, who were able to keep the ball possession without any significant interference in ball trajectory by an opponent player.

All analyses were carried out using the Ultimate Performance Analysis Tool – uPATO (Silva et al., 2019), which allowed the researchers to record information from the game, generate the adjacency matrixes, and analyze the measures of Social Network Analysis. Players were coded based on their position and only the playing position was considered for analyses not being necessary to standardize the time per each player. The weighted adjacency matrix was built based on the passing sequences (sequences of passes between teammates without interference of opponents or loss of the ball). Figure 1 provides an example of a passing sequence and its respective adjacency matrix. The final adjacency matrix of the match corresponds to the sum of all adjacency matrices built based on all the passing sequences performed by the team.
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FIGURE 1. Example of a passing sequence and its respective adjacency matrix.



The general network properties of the SNA indicate the macro level of analysis, which are the interactions between players from a collective perspective (e.g., considering the whole team). The macro analysis includes the density and the clustering coefficient. The density is the ratio between the observed links (total links) and the maximum number of links (all possible links) (density values range from 0 – no density, lack of cooperation – to 1 – maximal cooperation). Links are the connections between two nodes (A to B). However, in the case of digraphs (our case), the links are considered in a bidirectional way, so that the connection can be stablished from player A to player B or from player B to player A depending on pass direction. The clustering coefficient indicates the level of interconnectivity between close teammates (values range from 0 – no density, lack of cooperation – to 1 – maximal cooperation) (Clemente et al., 2016).

The centrality measures are related to the level of prominence of a player in the game and indicates how effectively each player participated in the offensive process. In this study, three variables were analyzed: degree centrality (DC), degree prestige (DP), and page rank (PR). DC indicates the number of connections performed by a player. For this study, it indicates the percentage of passes performed by each player. Values range from 0 (lack of activity) to 1 (maximum exclusive centrality within the network). For instance, DP indicates the total number of connections received by a player. For this study indicates the percentage of passes received by a player. Values range from 0 (lack of activity) to 1 (maximum exclusive prestige within the network). PR indicates a player offensive popularity or the probability of a player to be activated. For this variable, values also range from 0 (lack of probability) and 1 (maximum exclusive popularity within the network).

For centrality measures, players were divided into six playing positions, as previously characterized in the literature: GK, fullbacks (FB), central defenders (CD), central midfielders (CM), wide midfielders (WM), and centre forward (CF) (Brito et al., 2017) (see Figure 2). The researchers defined players’ playing positions in all matches. When this classification was not consensual within the two analysts, playing positions were classified according to the players’ heatmap, available at https://www.fifa.com/worldcup/matches/. In these cases, the mean position occupied by the player in the field was used to define his playing position, according to the figure below:
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FIGURE 2. Classification of playing positions according to the area they mainly occupy in the field. GK, goalkeepers; FB, fullbacks; CD, central defenders; CM, central midfielders; WM, wide midfielders; CF, center forward.



Statistical Analysis

Data were tested for normality (Shapiro–wilk’s test) and homocedasticity (Levene’s test). For macro analysis, a one-way ANOVA was used to compare data between the three different match status. In these analysis, [image: image] effect sizes were calculated and classified in no effect ([image: image] < 0.04), minimum effect (0.04 < [image: image] < 0.25), moderate effect (0.25 < [image: image] < 0.64), and strong effect ([image: image] > 0.64) (Cohen, 1988). For micro analysis, a two-way ANOVA (match status × playing position) was used. In case of significant interactions, split analyses were performed within each factor. The r effect sizes were calculated (Field, 2009) for each significant pairwise comparison and classified as small effect (r = 0.10), medium effect (r = 0.30), and large effect (r = 0.50) (Cohen, 1988). In all cases, the level of significance was set at 5%. The statistical analyses were conducted in the statistical package SPSS (SPSS Version 19.0 for Windows, SPSS Inc., Chicago, IL, United States).

RESULTS

Table 1 presents the results of the comparison between the three different match status for macro analysis. No differences were reported for both variables (p > 0.05; no effect).

TABLE 1. Means (standard deviations) of the macro-analysis variables presented in each match status.

[image: image]

There were significant interactions between factors (i.e., match status and playing positions) for DC, DP, and PR (p < 0.001). For this reason, pairwise comparisons were performed within each factor.

Table 2 presents the data (mean and standard deviation) for the degree centrality. The last column and the last line present the pairwise comparisons within each main factor. The comparison between match statuses within each playing position showed that GK (r = 0.286; small-to-medium effect) and CF (r = 0.320; medium-to-large effect) presented significantly higher values in winning situations compared to losing, while CD presented lower values in winning situations in comparison to drawing (r = 0.309 medium-to-large effect) and losing (r = 0.266; small-to-medium effect). Playing positions were also compared within each match status. In drawing situations, CD presented higher values than GK (r = 0.706; large effect), CM (r = 0.393 medium-to-large effect), WM (r = 0.529; large effect), and CF (r = 0.711; large effect). In the same match status, FB also presented higher values than CM (r = 0.577; large effect), CF (r = 0.572; large effect), and GK (r = 0.582; large effect).

TABLE 2. Means (standard deviations) of degree centrality presented by players of different playing positions according to match status.
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Table 3 presents the data (mean and standard deviation) for the DP. The last column and the last line present the pairwise comparisons within each main factor Pairwise comparisons of match status within each playing position revealed a higher prestige for WM and CF in winning situations compared to drawing (r = 0.293; small-to-medium effect; and r = 0.298; small-to-medium effect) and losing (respectively: r = 0.209; small-to-medium effect; and r = 0.442; medium-to-large effect), and a lower prestige for CD in losing situations compared to winning (r = 0.526; large effect), and drawing (r = 0.193; small-to-medium effect). The comparisons between playing positions within each match status showed that, in winning situations, WM presented a higher prestige compared to GK (r = 0.489; medium-to-large effect), FB (r = 0,308; medium-to-large effect), and CD (r = 0.425; medium-to-large effect). In the same situation, CM and CF also presented higher values than GK (r = 0.478; medium-to-large effect compared with CM; and r = 0.574; large effect compared with CF) and CD (r = 0.321; medium-to-large effect compared with CM; and r = 0.420; medium-to-large effect compared with CF). In winning situations, GK also presented lower values than FB (r = 0.447; medium-to-large effect). In drawing situations, GK presented lower values than FB (r = 0.625; large effect), CD (r = 0.727; large effect), CM (r = 0.653; large effect), WM (r = 0.701; large effect) and CF (r = 0.607; large effect) while CD also presented a higher prestige than CF (r = 0.394; medium-to-large effect). In losing situations, GK and CF presented lower values than FB (respectively: r = 0.794; large effect; and r = 0.483; medium-to-large effect), CD (respectively: r = 0.684; large effect; and r = 0.436; medium-to-large effect), CM (respectively: r = 0.763; large effect; and r = 0.562; large effect), and WM (respectively: r = 0.805; large effect; and r = 0.568; large effect). These results indicated that forward players (CM, WM, and CF).

TABLE 3. Means (standard deviations) of degree prestige presented by players of different playing positions according to match status.
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Finally, Table 4 presents the data (mean and standard deviation) for the page rank. The last column and the last line present the pairwise comparisons within each main factor Pairwise comparisons within each position revealed that CD presented higher values in drawing situations compared to winning (r = 0.419; medium-to-large effect), and higher values for CF in drawing situations compared to losing (r = 0.347; medium-to-large effect). For comparisons between positions within match status, there was a higher prominence for CM in comparison to GK (r = 0.663; large effect), FB (r = 0.390; medium-to-large effect), CD (r = 0.541; large effect), and CF (r = 0.309; medium-to-large effect) in winning situations. WM also presented higher values than GK (r = 0.653; large effect) and CD (r = 0.396; medium-to-large effect) in winning situations. FB, CD, and CF presented higher values than GK (respectively: r = 0.600; large effect; r = 0.438; medium-to-large effect; and r = 0.598; large effect) in winning situations. In drawing situations, GK presented lower values than FB (r = 0.583; large effect), CD (r = 0.688; large effect), CM (r = 0.683; large effect), WM (r = 0.678; large effect), and CF (r = 0.702; large effect). Finally, in losing situations, CM and WM presented higher values than GK (respectively: r = 0.706; large effect; and r = 0.817; large effect), and CF (respectively: r = 0.427; medium-to-large effect; and r = 0.492; medium-to-large effect). GK also presented lower values than CF (r = 0.623; large effect).

TABLE 4. Means (standard deviations) of page rank presented by players of different playing positions according to match status.
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DISCUSSION

This study aimed to analyze the influence of match status on teams’ cooperation patterns, as well as the influence of playing positions on players’ prominence in different match status during FIFA World Cup 2018. To the best of our knowledge, this is the first study to investigate the influence of situational variables, such as match status, on teams’ network properties and players’ prominence in SNA. Considering the well-stablished influence of situational variables on match dynamics, we believe this as an innovative contribution of the current study. Regarding the macro variables and the first aim of the study, no differences were observed between the different match statuses, probably because the absence of difference in both number and homogeneity of interactions. In this sense, differences only would be reported in macro variables if more (or more/less homogeneous) interactions were adopted by the teams, what was not observed. On the other hand, we found an increase in ball circulation in losing teams, corroborated by a higher prominence of midfielders and a lower prominence of GK and center forward, what indicates differences on game style. Therefore, micro variables can be affected by the differences in passing distribution (i.e., different players present higher prominence in different match statuses, although the team presents the same number of connections). Based on this, future studies should consider the concomitant analysis of macro and micro variables when trying to understand football.

The first aim of this study was to analyze the influence of match status on teams’ cooperation patterns during the 2018 FIFA World Cup. In general, center midfielders, wing midfielders, and center forward were the most prominent players in winning situations, which reinforces the assumption that this match status increased teams’ use of a direct play style. On the other hand, center forward were the lesser prominent in losing situations (except for GK), indicating a possible difficulty to achieve the most in-depth players when the teams were losing and demanding an increase in ball circulation to find good offensive opportunities. Clemente et al. (2015a) found higher values of density for winning teams during 2014 FIFA World Cup. Top teams also presented more ball touches, passes, and pass accuracy than bottom teams during the Spanish national championship “La Liga BBVA” 2012–2013, (Liu et al., 2015). Based on match outcomes, these results reinforce the idea that a more decentralized offensive process, based on passing progression and on a supporting progression strategy, could lead teams to be more successful during football matches. Additionally, a higher frequency of short passes was reported for winning teams in comparison to drawing and losing teams during the EURO 2016 (Konefał et al., 2018), and the total number of passes was positively associated with team performance (Pina et al., 2017). Based on these results, we hypothesized that winning teams would adopt a more defensive style in order to keep their favorable score. Therefore, losing teams would need a higher frequency of passes to build a better opportunity to find a scoring-box. Contrary to this hypothesis, we found no differences on both density and clustering coefficients between the three match statuses. Despite the higher frequency of passes found for winning teams reported in the literature (Liu et al., 2015), a previous study has demonstrated that the clustering coefficient is not a significant predictor of team performance, possibly indicating that different offensive styles can be equally effective for a team to succeed (Pina et al., 2017). Thus, this study results reinforce the rationale that multiple playing styles can be applied to achieve success in high-level football matches. Although in a macro level teams have presented a more stable dynamics, not influenced by match status (i.e., no differences for density and clustering coefficient), the existence of differences in micro variables suggests that the investigation of macro variables does not seem enough to capture changes in teams’ dynamics within a match, since no significant differences were detected.

The second aim of this study was to analyze players’ prominence according to playing positions in different match status during the 2018 FIFA World Cup. Since no interactions between main effects were observed, two different analysis were conducted for this aim: a comparison between different playing positions within each match status and a comparison between different match statuses within each playing position. In this topic, many studies have discussed the characteristics of each playing position during a football match (López-Peña and Touchette, 2012; Peixoto et al., 2017). For example, CM presented the highest frequencies of successful passes and receptions (Brito et al., 2017), and the highest prominence in official matches (López-Peña and Touchette, 2012; Peixoto et al., 2017). Considering the need to regain the ball possession quickly, losing teams are expected to adopt a more aggressive defensive style, increasing the time constraint to the team in offense, which is in line with the study of Barreira et al. (2015), who demonstrated that attacking teams increased their difficult to create a favorable numerical contexts in the game center over the years in modern soccer. By this, players in the offensive phase will be demanded to act in a time-constrained situation when winning, which will demand a faster process of gathering perceptual information and making the decisions, summed to a higher passing accuracy to overcome the opposing team. In this sense, midfielders can be more demanded during the game since recent studies showed that these players reached higher scores in positioning and deciding tactical skills (Kannekens et al., 2011) and a more position-specific coupling (Gonçalves et al., 2014). Therefore, the possible more aggressive defensive style observed in losing teams seems to increase the participation of midfielders as key players during this match status. Besides, this rationale may explain the lower prominence of these players during winning status. Finally, we can conclude that match status influences players’ prominence during official football matches.

Compared to winning teams, a previous study showed that losing teams decreased the direct play and maintenance play style, while increased the frequency of build up attacks (Fernandez-Navarro et al., 2018). The results of the present study reinforce these findings, which are in line with the changes in players’ prominence levels in the different match status. For example, a more direct play in winning situations may be inferred from the increased DP in CM, WM, and CF, the most advanced players on the pitch. These results indicate that a direct play strategy was possibly used by the winning teams to quickly build the attack and take advantage of the defensive derangements caused by the incomplete defensive transitions performed by the opposing team. On the other hand, losing situations were characterized by a reduced centrality and prestige for CF, indicating that these forward players were less activated in these situations. For these reasons, it is possible to infer that a ball circulation strategy (i.e., a build up style) was demanded, reducing the number of passes from and to CF. Therefore, in general, results showed that microstructures were sensitive to the influence of match status, while macrostructures were not.

This is the first study to examine the influence of match status on players’ and teams’ behavior using a SNA approach. The comprehension of the multi-faceted performance in football needs to be supported by techniques and tools suitable for capturing the dynamics of the game. However, results presented in the current study are limited to high-level football and not necessarily applicable to other contexts. Besides, changing in players’ positions during the matches were not considered in the present study, and should be addressed in future research. Future studies should also apply this novel approach in matches of different ages and competitive levels (regional, national, and international) to develop the road to expertise in youth academies.

CONCLUSION

The network analysis of knockout phase of FIFA World Cup 2018 revealed that teams do not change macrostructures according to match status (i.e., losing, drawing, or winning). On the other hand, the microstructures showed important adaptations regarding game styles, with changes in players behaviors according to playing positions. In general, although the total of interactions stablished between players did not change significantly, the levels of centrality and prestige in players of different positions indicated a more direct play style in winning situations and a more build-up style in losing situations. These results allow a better understanding about the influence of match status on players’ and teams’ performance during high-level football competitions and may help coaches to improve athletes’ performance in these situations.

Coaches and analysts should analyze both macro and micro structures of a team to better comprehend its dynamics within and between matches and provide a quantitative feedback about the team and players performance. In this sense, a large behavioral variation within a match can be interpreted as a team’s difficulty to keep the game style during the match, indicating the need to improve players’ comprehension of team’s game principles and its application during higher pressure moments (i.e., losing situations). This issue is particularly important to national teams, because of their tight training schedule in comparison to lower level teams. On the other hand, during winning situations, it seems important to set up strategies for both direct play and ball maintenance to avoid a high frequency of long passes or unstructured progression in the field, which could decrease the offensive success and reduce the chances to keep the score. In both cases (winning and losing situations), training contents must contain the specific rules for progression or maintenance of ball possession, to allow players to develop their tactical knowledge of the team’s game principles needed during the matches.

DATA AVAILABILITY

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

AUTHOR CONTRIBUTIONS

GP conceived the design, wrote the draft, and reached the final version. BL and RS collected the data, analyzed the matches, and provided the reviews to the draft. SB was responsible for the English version, supported the development of the research design, and wrote the draft. FC technically supported the procedures regarding match analysis, reviewed the draft, and analyzed the data. AA was responsible for the statistical procedures, interpretation of the data, and also reviewed the draft.

FUNDING

This research was supported by Pró-Reitoria de Pesquisa da Universidade Federal de Minas Gerais, Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPQ), and Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG).

REFERENCES

Anguera, M. T., Blanco-Villaseñor, A., Hernández Mendo, A., and Losada, J. L. (2011). Diseños observacionales: ajuste y aplicación em psicología del deporte. Cuadernos de Psicología del Deporte 11, 63–76.

Barreira, D., Garganta, J., Castellano, J., Machado, J., and Anguera, M. T. (2015). How elite-level soccer dynamics has evolved over the last three decades? Input from generalizability theory. Cuadernos de Psicología Del Deporte 15, 51–62. doi: 10.4321/S1578-84232015000100005

Bradley, P., Lago-Peñas, C., and Rey, E. (2014). Evaluation of the match performances of substitution players in elite soccer. Int. J. Sports Physiol. Perform. 9, 415–424. doi: 10.1123/ijspp.2013-0304

 Brito,Â., Roriz, P., Silva, P., Duarte, R., and Garganta, J. (2017). Effects of pitch surface and playing position on external load activity profiles and technical demands of young soccer players in match play. Int. J. Perform. Anal. Sport 17, 902–918. doi: 10.1080/24748668.2017.1407207

Clemente, F. M., Martins, F. M. L., Kalamaras, D., Del Wong, P., and Mendes, R. S. (2015a). General network analysis of national soccer teams in FIFA world cup 2014. Int. J. Perform. Anal. Sport 15, 80–96. doi: 10.1080/24748668.2015.11868778

Clemente, F. M., Martins, F. M. L., Kalamaras, D., Del Wong, P., and Mendes, R. S. (2015b). Midfielder as the prominent participant in the building attack: a network analysis of national teams in FIFA world cup 2014. Int. J. Perform. Anal. Sport 15, 704–722. doi: 10.1080/24748668.2015.11868825

Clemente, F. M., Martins, F. M. L., and Mendes, R. S. (2016). Social Network Analysis Applied to Team Sports Analysis. Dordrecht: Springer International Publishing. doi: 10.1007/978-3-319-25855-3

Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences, 2nd Edn. Hillsdale, NJ: Lawrence Erlbaum Associates Publishers.

Cotta, C., Mora, A. M., Merelo, J. J., and Merelo-Molina, C. (2013). A network analysis of the 2010 FIFA world cup champion team play. J. Syst. Sci. Complex. 26, 21–42. doi: 10.1007/s11424-013-2291-2

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. (2009). Discovering Statistics Using SPSS, 3rd Edn. London: Sage.

Gama, J., Passos, P., Davids, K., Relvas, H., Ribeiro, J., Vaz, V., et al. (2014). Network analysis and intra-team activity in attacking phases of professional football. Int. J. Perform. Anal. Sport 14, 692–708. doi: 10.1080/24748668.2014.11868752

García-Rubio, J., Gómez, M.Á., Lago-Peñas, C., and Ibáñez, J. S. (2015). Effect of match venue, scoring first and quality of opposition on match outcome in the UEFA champions league. Int. J. Perform. Anal. Sport 15, 527–539. doi: 10.1080/24748668.2015.11868811

Gonçalves, B. V., Figueira, B. E., Macas, V., and Sampaio, J. (2014). Effect of player position on movement behaviour, physical and physiological performances during an 11-a-side football game. J. Sports Sci. 32, 191–199. doi: 10.1080/02640414.2013.816761

Hughes, M. D., and Franks, I. M. (1997). Notational Analysis of Sport. London: E&FN Spon.

Kannekens, R., Elferink-Gemser, M. T., and Visscher, C. (2011). Positioning and deciding: key factors for talent development in soccer. Scand. J. Med. Sci. Sports 21, 846–852. doi: 10.1111/j.1600-0838.2010.01104.x

Konefał, M., Chmura, P., Zacharko, M., Chmura, J., Rokita, A., and Andrzejewski, M. (2018). Match outcome vs match status and frequency of selected technical activities of soccer players during UEFA Euro 2016. Int. J. Perform. Anal. Sport 18, 568–581. doi: 10.1080/24748668.2018.1501991

Lago, C. (2009). The influence of match location, quality of opposition, and match status on possession strategies in professional association football. J. Sports Sci. 27, 1463–1469. doi: 10.1080/02640410903131681

Lago, C., and Martín, R. (2007). Determinants of possession of the ball in soccer. J. Sports Sci. 25, 969–974. doi: 10.1080/02640410600944626

Liu, H., Gómez, M. A., Gonçalves, B., and Sampaio, J. (2015). Technical performance and match-to-match variation in elite football teams. J. Sports Sci. 34, 509–518. doi: 10.1080/02640414.2015.1117121

López-Peña, J., and Touchette, H. (2012). “A network theory analysis of football strategies,” in Sports Physics: Proc. 2012 Euromech Physics of Sports Conference, ed. C. Clanet (Palaiseau: Éditions de l’École Polytechnique), 517–528.

Marcelino, R., Mesquita, I., and Sampaio, J. (2011). Effects of quality of opposition and match status on technical and tactical performances in elite volleyball. J. Sports Sci. 29, 733–741. doi: 10.1080/02640414.2011.552516

Paixão, P., Sampaio, J., Almeida, C. H., and Duarte, R. (2015). How does match status affects the passing sequences of top-level European soccer teams? Int. J. Perform. Anal. Sport 15, 229–240. doi: 10.1080/24748668.2015.11868789

Passos, P., Davids, K., Araujo, D., Paz, N., Minguens, J., and Mendes, J. (2011). Networks as a novel tool for studying team ball sports as complex social systems. J. Sci. Med. Sport 14, 170–176. doi: 10.1016/j.jsams.2010.10.459

Peixoto, D., Praça, G. M., Bredt, S. T., and Clemente, F. M. (2017). Comparison of network processes between successful and unsuccessful offensive sequences in elite soccer. Hum. Mov. 18, 48–54. doi: 10.1515/humo-2017-0044

Pina, T. J., Paulo, A., and Araújo, D. (2017). Network characteristics of successful performance in association football. a study on the uefa champions league. Front. Psychol. 8:1173. doi: 10.3389/fpsyg.2017.01173

Ramos, J., Lopes, R. J., and Araújo, D. (2018). What’s next in complex networks? capturing the concept of attacking play in invasive team sports. Sports Med. 48, 17–28. doi: 10.1007/s40279-017-0786-z

Sarmento, H., Bradley, P., and Travassos, B. (2015). The transition from match analysis to intervention: optimising the coaching process in elite futsal. Int. J. Perform. Anal. Sport 15, 471–488. doi: 10.1080/24748668.2015.11868807

Silva, F. G. M., Nguyen, Q. T., Correia, A. F. P. P., Clemente, F. M., and Martins, F. M. L. (2019). Ultimate Performance Analysis Tool (Upato). Cham: Springer International Publishing. doi: 10.1007/978-3-319-99753-7

Tabachnick, B. G., and Fidell, L. S. (2007). Using Multivariate Statistics. Boston, MA: Pearson Education. Inc.

Taylor, J. B., Mellaieu, S. D., Names, N., and Shearer, D. A. (2008). The influence of match location, quality of opposition, and match status on technical performance in professional association football. J. Sports Sci. 26, 885–895. doi: 10.1080/02640410701836887

Conflict of Interest Statement: 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 © 2019 Praça, Lima, Bredt, Sousa, Clemente and Andrade. 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/cross.jpg
3,

i





OPS/images/cover.jpg
, frontiers
in Psychology

Influence of Match Status on
Players’ Prominence and Teams’
Network Properties During 2018

FIFA World Cup








OPS/images/fpsyg-10-00695-g001.jpg
Passing sequence

Player “A o Plaver “C”

/

Player “B”

/

Player “A”

\

Player “B”

Player “A”

Player “B”

Player “C”

Adjacency matrix

<
Q\’b\\e

t‘?*

A\l

< :
Q\’b*e

\

<
Q\’b*e

T\l

0

2

1

1

0

0







OPS/images/fpsyg-10-00695-g002.jpg





OPS/images/fpsyg-10-00695-e001.jpg





OPS/images/logo.jpg
’ frontiers
in Psychology





OPS/images/fpsyg-10-00695-t003.jpg
Positions Winning
aK 0.032 (0.007)
B 0.082 (0.011)
oD 0.061 (0.008)
oM 0.103 (0.006)
WM 0.141 (0.026)
CF 0.116 (0.017)

Pairwise comparisons - within each
match status

Drawing

0.030 (0.005)
0.094 (0.006)
0.117 (0.006)
0.095 (0.004)
0.092 (0.005)
0.080 (0.006)

GK < FB,CD,CM,WM,CF; CD > CF

Losing

0.024 (0.004)
0.099 (0.008)
0,099 (0.008)
0.110 (0.005)
0.104 (0.006)
0.060 (0.006)

FB,CD,CM,WM > GK,CF

Pairwise
comparisons - within
each position

W<DL

W=>D,L
W> DL

GK, goalkeepers; FB, fullbacks; CD, central defenders; CM, central midfielders; WM, wide midfielders; CF, center forward; W, winning; D, drawing; L, losing. Pairwise

comparisons indicate the significant differences within each main factor.





OPS/images/fpsyg-10-00695-t004.jpg
Positions Winning

aK 0.045 (0.006)
B 0.081 (0.005)

oD 0.070 (0.004)

oM 0.107 (0.005)

WM 0.093 (0.007)

CF 0.085 (0.007)

Pairwise comparisons - within CM > GK,FB,CD,CF; WM > GK, CD;
each match status FB,CD,CF > GK

Drawing

0.046 (0.004)
0.088 (0.005)
0,093 (0.003)
0.097 (0.003)
0.097 (0.004)
0.096 (0.005)

GK < FB,CD,CM,WM,CF

Losing

0.044 (0.004)
0.086 (0.004)
0.083 (0.004)
0.100 (0.004)
0.097 (0.004)
0.074 (0.005)

CMWM > GK,CF;

CF > GK

Pairwise
comparisons - within
each position

W <D

D>L

GK, goalkeepers; FB, fullbacks; CD, central defenders; CM, central midfielders; WM, wide midfielders; CF, center forward; W, winning; D, drawing; L, losing. Pairwise

comparisons indicate the significant diferences within each main factor





OPS/images/fpsyg-10-00695-t001.jpg
Winning
Drawing
Losing
p-value
n

rfg , effect size.

Density

0.481 (0.05)

0.569 (0.03)

0.575 (0.04)
0.25
0.049

Clustering coefficient

0.167 (0.04)

0.233 (0.031)

0.244 (0.042)
0.35
0.037





OPS/images/fpsyg-10-00695-t002.jpg
Positions Winning

aK 0.078 (0.023)
B 0.089 (0.009)
oD 0,089 (0.010)
oM 0.108 (0.007)
WM 0,086 (0.011)
CF 0.075 (0.015)

Pairwise comparisons - within each

Drawing

0.044 (0.005)
0.105 (0.007)
0.130 (0.006)
0.096 (0.004)
0.076 (0.006)
0.050 (0.004)

CD > GK,CM,WM,CF;
match status FB > GK,WM,CF; WM > GK

Losing

0.040 (0.008)
0.102 (0.008)
0.116 (0.007)
0.112 (0.007)
0.081 (0.008)
0.043 (0.005)

GK,CF < FB,CD,CMWM

Pairwise
comparisons - within
each position

WL

W <DL

WL

GK, goalkeepers; FB, fullbacks; CD, central defenders; CM, central midfielders; WM, wide midfielders; CF, center forward; W, winning; D, drawing; L, losing. Pairwise

comparisons indicate the significant diferences within each main factor





