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Abstract 

Despite clear findings, research on home advantage in team sports lacks a comprehensive theoretical 
rationale for understanding why this phenomenon is so compelling. The aim of this study was to provide 

an explanatory theoretical rationale in ecological dynamics for the influence of home advantage observed 

in research on professional football. We recorded thirty, competitive matches and analysed 13958 passes, 
from one highly successful team in the Portuguese Premier League, during season 2010/2011. 

Performance data were analysed using the Match Analysis Software – Amisco® (version 3.3.7.25), 

allowing us to characterize team activity profiles. Results were interpreted from an ecological dynamics 
perspective, explaining how task and environmental constraints of a competitive football setting required 

performers to continuously co-adapt to teammate behaviours.  Despite slight differences in percentage of 

ball possession when playing home or away, the number of passes achieved by the team, while in 
possession of the ball, was quite different between home or away venues. When playing at home, the 

number of passes performed by the team was considerably higher than when playing away. The 

explanation proposed in this study for a home advantage effect can be understood from studying 
interpersonal coordination tendencies of team sports players as agents in a complex adaptive system. 

Keywords: professional football, home advantage, ecological dynamics, interacting constraints, co-

adaptation. 
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1. INTRODUCTION 

Ecological dynamics explains how interactions between performers in team sports, and information from 

a performance environment, constrain emergent competitive performance behaviours
1-2

. This theoretical 

approach to game analysis focuses on functional variables that reveal players’ adaptive behaviours during 

their continuous interactions in performance
3-4

. Ecological dynamics has emphasised a constraints-based 

framework to provide insights on how intra-team coordination tendencies in sports teams can be shaped 

by different task and environmental constraints in performance
2, 4

. 

From this perspective, match venue (home or away) provides a powerful environmental constraint 

which can influence team performance behaviours, shaping important adaptations to team playing styles
5-

7
. In this paper we elucidate this theoretical framework to provide a conceptualisation for analysing intra-

team behaviours constrained by match venue variations. This approach goes beyond traditional 

observational methodologies and game analyses, which are somewhat operational in nature. Given what 

is actually known about team sports dynamics, it is important to not simply quantify actions and game 

events in a notational manner (e.g., record frequency counts of number of passes, shots and crosses made 

by a team).  

Previous research in football has indicated that playing at home or away may influence the 

performance of a team
8-17

. These findings have typically been operationalised by statistically verifying 

factors associated with specific performance outcomes according to game venue. This operational 

tendency may explain why, in some previous work, home advantage has been described as a 

multifactorial phenomenon with many unknown aspects
18

. Clearly, there is ar need for a theoretical 

rationale to develop understanding, frame further research questions and design practice task constraints 

in training. 

Home advantage for a team has been defined with the criterion of over 50% of total points obtained 

in a competition being obtained when playing at home, in a balanced schedule of matches played at home 

and away. In this study, home advantage was corroborated by the team under analysis winning 27 and 

drawing 3 matches. In studies by Courneya & Carron
16

 and Brown et al.
19

, location factors, including 

familiarity with playing facilities, distance travelled to a game, game importance, among others were 

operationally defined as shaping home advantage effects. Home advantage has also been related to other 

operational factors including familiarity with a field and stadium
20-21 

and a more supportive audience for 

the team playing at home, the so-called ‘crowd effect’
22-24

.  

Until now, there have been no attempts to study home advantage from the paradigm of complex 

systems with primary performance measures like number of successfully completed passes and 

percentage of ball possession. An ecological dynamics approach could be useful to explain how match 

venue might act as a powerful environmental constraint which shapes players’ interactive behaviours in 

different ways during competition. This theoretical perspective proposes that different interacting 

constraints yield different affordances which invite players’ behaviours and interactions with others in 

their vicinity on field, i.e., teammates and opposing players
1, 25-26

. The term ‘affordances’
27

 specifies the 

landscape of opportunities for action (such as passing, shooting, dribbling with the ball) provided in each 

specific game to each player
3
.  

According to Bruineberg and Rietveld
28

 the way that each individual engages with this landscape of 

affordances or invitations to perform different actions may provide an 'optimal grip' on the performance 

environment. The optimality of the 'grip' reflects the nature of control in embedded situations in a 

performance environment, which may be reflected in the specificity of the interactions that are undertaken 

by each player and each team when playing home or away. To clarify, it could be argued that, when a 

football team plays at home, key task and environmental constraints are likely to have a dominant impact 

in regulating players’ behaviours in a distinct way compared to when the competition venue is away
1
. The 

level of fans' support, the familiarity of dimensions and characteristics of the field, the nature of 

continuous interactions that emerge from players (dribbling, passing, shooting at goal), and the 

consequential effects on confidence and motivation levels, act as key interacting informational constraints 

that continuously shape players' decisions and actions, including the way that they co-adapt to the 

behaviours of teammates and opponents.   

The influence of match venue as an environmental constraint could also be analysed on different 

time scales (i.e., not just from match to match). The theoretical rationale for this proposed scale of 

analysis is based on players’ co-adaptive behaviours predicated on the nonlinearity that characterizes their 

continuous interactions in team sports [for a review of evidence see
26, 29

. This interpretation of 

interpersonal interactions signifies that environmental constraints may influence players’ behaviours 

differently during a football match, as well as between competitive games.  

Therefore, we hypothesized that the way players interact throughout a single competitive match 

will also be affected by whether they are playing home or away. How might these interacting task and 

https://www.google.pt/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB8QFjAA&url=http%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%252F978-1-4419-1454-5_12&ei=4kPmVIz9IIHtULW9hKAI&usg=AFQjCNH_7_3u39bdpQRG-RWmMdSi_iONzw&sig2=F3jQo1pDwa54wrP5eKd-qw&bvm=bv.85970519,d.d24


environmental constraints shape the 'optimal grip' of a player or sports team? For instance, the effect of 

enhancing the 'optimal grip' on the performance environment
28

 may explain why there is a tendency to 

increase the frequency of individualised actions in players of teams playing at home
30

.   

Previous research has indicated that the advantage of playing at home can influence 

maintenance of ball possession and also increase the frequency of passes successfully performed during a 

competitive match
31-36

. A study by Taylor et al.
38

 revealed associated effects over a season, which 

suggested that caution should be taken when extrapolating findings from one time period to another. Also, 

the findings of this study highlighted the complex nature of football performance under differing contexts 

and outlined the need to consider the influence of situation variables upon tactical performance 

indicators. Theoretically, the affordances of a team playing home are considerably different than 

when playing away due to the different environmental constraints that were noted earlier. Previous 

research has indicated that in home games, there are greater affordances for technical actions like passing 

and shooting, since the players are likely to be more confident playing on a pitch that they are familiar 

with, in terms of visual characteristics
30, 32, 37

. 

On the other hand, Gomez et al.
36

 argued that constraints when playing at home may give rise to 

riskier decisions by players. This is because these affordances may vary from player to player, and from 

match to match, i.e., as a match unfolds. These affordances are dynamic and may be both 

individual (e.g., invitations for each player) and collective (e.g., for the team as a whole), emerging due 

to various intrinsic and extrinsic factors governing intra-team collective behaviours
38

.  

Therefore, the optimal grip provided by affordances when playing at home is likely to significantly 

increase the number and timing of passes, as well as shots, in certain areas of the field, e.g., midfield or 

lateral
32-33, 35, 39

, not only because of a previously defined team strategy implemented by the coach, but 

also due to each player's own initiative constrained by opposition behaviours
31, 32

.  

In this study we developed predictions, based on an ecological dynamics theoretical rationale, for 

interpreting how match venue would affect performance behaviours of professional football teams. The 

aim of the current case study was to analyse the constraints of home advantage on players’ interactive 

behaviours in a professional football team on different time scales (between- and within-matches). For 

that purpose, we sought to analyse data on ball possession and passing accuracy as performance outcome 

measures (i.e., the difference between successful and unsuccessful passes) in different areas of the pitch 

during competitive performance. This analysis was performed from match to match but also for blocks of 

15 minutes within each match. Variability of passing accuracy was proposed as a suitable indicator of 

players’ adaptive behaviours, which were predicted to differ according to match venue.   

2. METHODS 

We observed data from 30 matches and analysed 7529 collective offensive actions, from the beginning of 

ball possession to the moment when the ball was lost. We analysed 13958 passes in total, including: i) 

passes made with the feet; ii) passes with/to the head; iii) passes made with other parts of the body; iv) 

throw-ins; and v) when the ball was reset in play from the hands of the goalkeeper. All data in the case 

study were analysed from matches involving one single professional football team during competitive 

matches in the Portuguese Premier League in the 2010/2011 season. 

Performance data were analysed using the Match Analysis Software – Amisco
®

 (version 3.3.7.25), a 

specialized program allowing us to characterize activity profiles of players in the team. This system 

captured data over the course of the match in digital video footage obtained from fixed multiple cameras 

positioned strategically to cover the entire pitch
40-42

. Simultaneously, a trained operator coded each 

technical action involving the ball, providing a posteriori information on various types of actions 

performed in the game
43-46

. 

3. PROCEDURES 

To quantify the frequency of the number of successful and unsuccessful passes we performed a notational 

analysis of team performance during attacking phases of play for each match. For that purpose, we set 

criteria that defined a pass as successfully performed if the ball was subsequently received by a teammate. 

In contrast a pass was rated as unsuccessful when an interception by an opponent occurred or when the 

ball left the field of play. A pass was categorised as 'unsuccessful' when a player performed a passing 

action and the ball was intercepted by a player in an opposing team. The field cell where a given pass 

occurred was recorded as the location where the player who performed the passing action was positioned 

at the instant of the pass (see Figure 1 below). 



Next we quantified the number of passes performed by the team. After that we recorded the playing 

field areas where the passes were performed. An Amisco® software feature automatically divided the 

football field into 24 areas, composed of 4 corridors and 6 areas (Figure 1). 

 

 

Legend: L – Left; LC – Left Centre; RC – Right Centre; R - Right 

Fig. 1.The football field divided into 24 areas (adapted from Amisco). 

To allow us to compare potential differences between successful and unsuccessful passes completed 

by a team in each of the 24 areas, according to game venue, a histogram-based analysis in the form of a 

heatmap was created
47

. In contrast to other research studies in the field
47

, we considered the differences 

between the number of successful and unsuccessful passes completed within each cell as the key variable 

under analysis, and this difference was used to quantify the histogram ‘intensity’ in each cell. For 

instance, if a given team was able to successfully fulfil 𝓃 passes in a specific cell, but also failed to 

complete the same number of 𝑛 passes in the same cell, the histogram ‘intensity’ at that cell would be 

calculated as zero. The histogram ‘intensity’ within each cell was used to create a heatmap that 

characterized intra-team tendencies for differences between successful and unsuccessful passes according 

to game venue  

Although cells do not depict the same absolute difference between successful and unsuccessful 

passes, they have the same relevance in terms of performance evaluation of a given team. Additionally, 

due to the influence of different task constraints, it was expected that the discrepancy between successful 

and unsuccessful passes may vary, not only from match to match, but also during the different periods of 

play during each match
48

. We sought to analyse how this difference varied and whether this variability 

was shaped by the environmental constraint of game venue. This analysis was undertaken because it 

builds on existing data from previous studies of variability in technical performance indicators, such as by 

Bush et al.
49-50

, Kempton et al.
51

 and Liu et al.
52

. Their work highlighted the performance variability 

within and between different teams in the Spanish football League (La Liga) as function of home 

advantage.  

In our analysis, Shannon’s entropy was used to quantify the variability of differences between the 

number of successful and unsuccessful passes performed by the team within and between competitive 

matches
53

. Some previous research has used the measure of Shannon’s entropy to record variability of 

players’ running line trajectories during competitive performance
54

. Here, we applied Shannon’s entropy 

to analyse differences between the number of successful and unsuccessful passes within each cell on the 

calibrated playing field, which we termed cell intensity
55

. 

To apply Shannon’s entropy to a generic image, one should consider the histogram entry of intensity 

value 𝑖, ℎ𝑖, to first retrieve the probability mass function as
56

: 



𝑝𝑖=
ℎ𝑖

𝑁𝑐
, (1) 

wherein 𝑁𝑐is the total number of cells, i.e., 𝑁𝑐 = 24. Shannon’s entropy can then be calculated as
54

: 

𝐸 = − ∑ 𝑝𝑖log2𝑝𝑖𝑖 , (2) 

Considering a soccer field of 𝑁𝑐 = 24 cells (Figure 1), Equation (2) returns the entropy values 

defining the variability of the accuracy of a team’s passes, based on the discrepancy between successful 

and unsuccessful passes in a given cell. High entropy values represent a large amount of variability, which 

means that the discrepancy between successful and unsuccessful passes within each cell varied, not only 

from match to match, but also during different periods of a match. On the other hand, low entropy values 

represent a small value of variability, which means that the discrepancy between successful and 

unsuccessful passes remained relatively stable across matches. This feature may also mean that the 

players adopted a rather periodic, or even completely steady state, in passing performance, regardless of 

whether they were playing at home or away
55

. 

Shannon’s entropy measure quantifies the information of an expected value associated with a 

discrete random variable
53

. The minimum value of Shannon’s entropy then corresponds to perfect 

predictability (i.e., low variability), while higher values of Shannon’s entropy are related to a lower 

degree of predictability (i.e., high variability)
53

. Since it considers emergent variability over time, the 

entropy value can be seen as a more general measure of uncertainty when compared to the variance or the 

standard deviation. Entropy and variance reflect the degree of concentration for a particular distribution, 

and are rather different measures. While the variance measures the concentration around the mean, the 

entropy value measures the diffusion of density, irrespective of the location parameter
53

. In our 

investigation, Shannon’s entropy was used as a statistical measure of variability to characterize patterns 

emerging in differences in successful and unsuccessful passes made by a football team under the 

environmental constraint of playing at home or away. The measure reflects the variability, or regularity, of 

pass accuracy within cells of the field, shaped by venue constraints on performance.  

4. RESULTS 

In 30 matches (15 home and 15 away), 13958 passes were performed by the team under analysis, who 

recorded a total of 27 wins, 3 draws and 0 losses in those games.  

To consider whether ball possession was related to the accuracy of passing (here measured by the 

absolute frequency of successful and unsuccessful passes), we plotted the number of successful passes; 

the number of unsuccessful passes; and the differences between them, capturing the percentage of ball 

possession according to game venue (Figure 2). 

 

 



Fig. 2. Relation between passes achievement and ball possession. 

 

Passing accuracy home and away 

The data indicated that during the season (Table I), the team in this case study performed a higher total 

number of successful passes at home (54.47%), compared to away (45. 53%).  

Table I. Occurrence of the passes (home and away). 

 Passes 

 Home Away 

 Successfully Unsuccessful Successfully Unsuccessful 

Number of Passes 6245 1358 4882 1473 

% of Passes 82.14 % 17.86 % 76.82 % 23.18 % 
Total Number of Passes in each venue 7603 6355 

% of Passes  54.47 % 45.53 % 
Total sum of Passes (Home and Away) 13958 

The percentage of successful passes was higher during games played at home than in games played 

away and, as a consequence, the percentage of unsuccessful passes was higher for games played away 

than for games played at home.  

Relating passing accuracy to location on field, Figure 3 identifies the areas of the field where the 

passes were performed in home and away matches. 

 



 
Legend: Figure captions: L – Left; LC – Left Centre; RC – Right Centre; R – Right. The grey areas correspond to areas with higher 

success rate and the light grey areas correspond to passes without success. The number above corresponds to the number of success-

ful passes, identified with a ; The number below corresponds to the number of unsuccessful passes, identified with a . 

Fig. 3. Location of the passes and areas. 

 

Regarding the total number of passes (i.e., successfully and unsuccessful) completed in home 

games, the 3RC area in Figure 3 was identified as having the highest incidence of passes (640 passes). In 

away games the area 3LC (564 passes) displayed the highest number of passes. Both areas are located in 

the team's own midfield zone. Concerning successful passes for the games at home, the areas 3LC (564 

passes), 3RC (561 passes) and 4RC (499 passes) were the areas with the highest occurrences. For away 

games, the areas 3LC (465 passes), 3RC (449 passes) and 4RC (376) in Figure 3 displayed the highest 

number of successful passes. All these areas are located in the team's midfield.  

Regarding unsuccessful passes made during games at home, the areas 5RC (128 passes), 5LC (113 

passes) and 4LC (109 passes) in Figure 3 displayed the highest number of unsuccessful passes. All these 

areas are located in the opposition's midfield, and the areas 5RC and 5LC are quite close to the 

opposition's goal. For away games, the areas 5LC (112 passes), 5RC (105 passes) and 4L (101 passes) in 

Figure 3 displayed the highest number of unsuccessful passes. Again these areas are located in the 

opposition midfield The area 4L, close to the sideline, was one area characterised by many unsuccessful 

passes, a tendency quite different from games played at home.  

Figure 4 depicts the heatmap of the same team under different environmental constraints, i.e., for 

games played at home or played away. 



 

Fig. 4. Heatmaps of relative number of passes (i.e., successful passes minus unsuccessful passes) carried out by the team in the field; 

2.a) for games played at ‘home’; 2.b) for games played away. 

Data from Figure 2 reveal similar relations between performance in games played at home and 

away. Despite some minor differences, the team's passing performance heatmap displayed the same 

pattern, regardless of playing at home or not, in which a considerably higher success of passes can be 

observed in the midfield, more specifically in the area 3LC. 

Within each area of the performance field the difference between successful and unsuccessful passes 

varied between matches, but also within each match. Applying Shannon’s entropy measure to these 

histograms allowed us to characterize the variability of the successful versus unsuccessful discrepancy 

according to game venue. When playing at home, the team displayed an entropy mean value of the 

discrepancy between successful and unsuccessful passes of 4.5016, against an entropy value of 4.4183 

while playing away. Both values were considered as stochastic and are quite close, highlighting a specific 

playing pattern, regardless of playing venue
54

. 

 



 
 

 

Fig. 5. Mean values of the relative number of passes (i.e., successful passes minus unsuccessful passes), in 15 minute blocks, 

completed by the team for games played at home and away. 

Independent of match venue, by analysing the number of 

successful and unsuccessful passes in 15-minute intervals, one may observe similar results, where the 

number of passes (either successful or unsuccessful) gradually increased. 

Beyond total mean values for games played at home and away, it was worth analysing how entropy 

values changed on average during a match constrained by game venue (Figure 6). 
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Fig. 6. Mean values of Entropy of the relative number of passes (i.e., successful passes minus unsuccessful passes), in 15 minute 

blocks, completed by the team for games played at home and away. 

Application of Shannon’s Entropy in 15-minute time blocks revealed relevant differences throughout 

the game according to game venue. For example, in the first 15 minutes, entropy values were higher for 

games played away (4.4183) compared to games at home (4.335). In the second block of 15 minutes, i.e., 

between 15-30 minutes, entropy measures converged on an identical value at both venues. For the last 15 

minutes of the first half entropy significantly increased in games played at home (30 – interval an entropy 

mean value of 4.5016) and decreases for matches played away (30 – interval an entropy mean value of 

4.3868).The games played at home displayed higher entropy values, which remained until the last 15 

minutes of the match. The highest entropy values occurred from minute 60 to 75. For the final 15 minutes 

the entropy values significantly decreased and were similar for both game venues.  

5. DISCUSSION 

Underpinned by an ecological dynamics rationale to understand interactive behaviours within sports 

teams during performance
38, 57

, this study sought to investigate the constraint of home advantage on an 

important performance metric (i.e. ball passing) of a professional football team during competition. Based 

on previous research
7, 21, 31, 58-59

, we hypothesized that home advantage would be a key constraint 

significantly influencing the amount of ball possession and the number of passes successfully made 

during, and within, competitive games that provided players in the team with an 'optimal grip' on the 

affordances of a competitive performance environment
28

. Our data were in line with previous findings 

which concluded that key performance variables (e.g., successful passes) are constrained by the home 

advantage. Our results showed that it is necessary to take into account the interactive effects between 

environmental and individual constraints that influence emergent performance behaviours in 

understanding how home advantage might constrain performance outcomes
60-61

.  

When we compared the data from our study with Sasaki et al.,
34 

and Tucker et al.
35

, the results also 

partially confirmed that the technical performance indicators may better serve as performance predictors 

when playing at home than away. Moreover, the team exhibited more successful behaviours (e.g., 

completing more successful passes) at home than away.  

Our data are also aligned with previous research revealing that performance variables, such as ball 

possession or pass accuracy, are key constraints on successful outcomes. For instance when analysing the 

World Cup competitions of 1990 and 1994, Hughes and Franks
30

 found that teams which spent more time 

in ball possession created a greater number of passes and shots, increasing their probability of scoring a 

goal. Also Lago-Peñas and colleagues
62

 observed that the ability to retain ball possession and the quality 

of passing were performance characteristics strongly linked to successful match outcomes in football
62

. 

Finally, Tempone and Silva
68

 analysed 64 games from the 2010 World Cup (excluding the 18 games that 

ended in draws). They concluded that successful teams displayed a higher proportion of ball possession, 

which provided a greater offensive capacity throughout the game.  Our data, and related theoretical 
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rationale, can be interpreted to suggest that a greater proportion of ball possession may provide a team 

with an 'optimal grip'
28

 on the affordances or opportunities for attacking actions, consequently providing 

more invitations to score goals, under a given set of environmental constraints, e.g., playing home or 

away
64

. 

In this case study, we expected that ball possession would be strongly influenced by passing 

accuracy. Data revealed different regression values according to game venue: for games played at home 

passing accuracy only explained 18% of ball possession, whereas for games played away, passing 

accuracy explained up to 82% of ball possession. These differences in data may reveal how task and 

environmental constraints can shape the 'grip' that athletes and teams have on the landscape of 

affordances in a competitive performance environment
28

. An important issue that needs to be discerned in 

future research from an ecological dynamics rationale is whether the optimality of the grip on the 

affordance landscape might mean that games played at home might afford the use of more technical 

individual skills (e.g., dribbling skills) to de-stabilise defences when in possession of the ball. In contrast, 

in games played away, enhanced ball possession might afford more collective team behaviours sustained 

on passing and supporting teammates to deprive the opposition of opportunities to build momentum in 

exploiting home advantage.  

Regarding the influence of pass location as a task constraint, both venues revealed the same areas 

where the highest number of successful passes occurred, within the team's own midfield area (i.e., areas 

3RC, 3LC and 4RC). These results supported previous research findings, which revealed that 60% of 

passes performed in a match occurred in the midfield area of a team (i.e., in the defensive midfield)
41

. 

One reason for these results is that it was in these areas of the field that recovery of ball possession 

occurred most often, which afforded initiation of counter-attacking phases of play.  It is worth noting the 

existence of a pattern for the location of passing accuracy, according to both venues, i.e., successful and 

unsuccessful passes occurred in the same or very close areas. These results are in agreement with 

previous research revealing that, the closer to the opposition's goal, the lower is the rate of successful 

completed passes
65-66

. Thus pitch location (i.e., own midfield vs opposition midfield) is a very powerful 

task constraint that creates different affordances independent of the match venue, which needs to be 

understood with respect to practice task design. 

The heatmaps provided a histogram graphical representation with an estimate of the probability 

distribution of the data, comprising the difference between successful and unsuccessful passes. Although 

in absolute terms the team seemed to be able to successfully accomplish a larger number of passes while 

playing home, the heatmaps showed a pattern that remained approximately the same, regardless of venue. 

Despite differences in value between successful and unsuccessful passes, according to game venue, the 

highly successful team selected for analysis displayed the capacity to maintain the same relative 

performance in passing accuracy. One could argue that this is an adaptive behaviour, in which the team 

players downscaled their individual coordination tendencies to maintain the collective performance 

around the same team coordination tendencies
54

. 

When we scrutinized the amount of successful and unsuccessful passes in 15 minutes intervals, we 

found that both increased with the unfolding of the game. This qualitative analysis is reinforced through 

the outcome provided by a variability measure (Shannon’s entropy) when applied to the heatmaps. Even 

though Shannon’s entropy values were quite close at home and away venues, they were both classified as 

stochastic due to their magnitude. This finding signifies that, whether the team was playing home or 

away, the discrepancy between successful and unsuccessful passes, in all matches, assumed several 

different values. In other words, the discrepancy between successful and unsuccessful passes in one 

match was not related to the discrepancy value observed in the previous match. This variability can be 

seen as a mechanism of players’ adaptive behaviours to stabilize performance under task and 

environmental constraints
55

.  

 A detailed analysis using a short time scale (i.e., by blocks of 15 minutes) displayed different 

variability values of pass accuracy in accordance with the location of game venue. In games played at 

home, the last 15 minutes of the first half revealed an increase in risky decisions, which led to an increase 

in the variability of passing accuracy (i.e., increase in entropy values); whereas for games played away, 

the decrease in entropy values suggested that usually players make less risky decisions before the break, 

which led to a decrease in the variability of pass accuracy. This finding supported data from other studies 

which suggested that the environmental constraints of playing at home give rise to more risky decision 

making behaviours
36

. After the break, it is worth noting a slight increase in entropy values which suggest 

that, for games played away, the team adopted more risky behaviours during this initial period of the 

second half. Based on observations of the highest entropy values for passing accuracy, it seems that the 

period containing the highest number of risky decisions and actions, regardless of venue, was  the second 

quarter of the second half (between minutes 60 and 75). As the game concluded, and independent of game 

venue, the team under analysis adopted less risky behaviours as suggested by a decrease in entropy 



values. These data suggested that playing time is an important task constraint affording different 

decisions which characterized players’ behavioural dynamics, which were also influenced by the 

environmental constraint of match venue. This finding implies that the same playing time might 

afford different decisions and actions, (herein captured by the discrepancy between successful and 

unsuccessful passes whether competitive performance occurs home or away). In further studies this 

methodology, of investigating whether changing match outcomes can shape home advantage 

effects, needs to be used considering the match outcome as an independent variabl e. Additionally 
we do agree that players' physical conditioning might affect team performance , thus we might also 

suggest for further research to collect physiological data from where we can infer any issues 

regarding decreasing of physical performance throughout a competitive the game. 

In conclusion, an ecological dynamics rationale provides a potentially powerful theoretical 

framework for interpreting how the environmental constraint of home advantage might have shaped intra-

team behaviours, in this case study of a professional football team, according to variations in match 

venue. Indeed, our interpretation of the data ventured beyond traditional notational methodologies for 

game analysis, which provides valuable information but fails to capture dynamical patterns and 

coordination tendencies in team games. Thus, to understand the influence of home advantage in 

professional football within an ecological dynamics perspective required us to perform, not only an inter-

match analysis, but also an intra-match analysis, to capture the interactive behaviours of the players 

influenced by different task and environmental constraints
1-3, 67

.  
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