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Abstract: Sport science research has done little to elaborate on the cognitive factors that turn a 

collection of individual players into a coordinated elite team. The purpose of this paper is to clarify 

if the players and coach of an elite soccer team express shared situational awareness. Ten players 

and one coach were exposed to twelve video pictures from a previous soccer match, and their 

statements for each picture were recorded and analyzed using a qualitative approach. Two of five 

game situations were with ball possession and three out of seven were without ball possession; the 

player statements are contradictory, with a high threat for inadequate coordination. In seven of the 

twelve game situations, the players’ statements coincided and expressed a shared situational 

awareness, with good opportunities for adequate defensive and offensive coordination. In two of 

the game situations, there was a high threat for inadequate coordination. There was consensus 

among 9 out of 10 players, but the player with the divergent statement was central in the situation. 

The procedure followed in the study could be used to elucidate if a team has shared situational 

awareness and clarify in which situations there exists discrepancies and data that can be used to 

improve team coordination on and off the field. 

Keywords: team performance; coordination; situational assessment; qualitative interview 

 

1. Introduction 

Soccer teams can be described as action teams, where performance is characterized by rapid, 

complex, and coordinated task behavior [1], and where the team dynamically adapts proactively and 

reactively to the environments within which they operate [2]. The players’ actions create a continuous 

stream of playing situations, where the effect of an action depends on the actions of other actors. 

Coordination between team members becomes therefore critical, considering how the team as an 

entity dynamically solves defensive and offensive tasks, where different team members primarily 

undertake different tasks [3]. Hence, team cognitive properties were considered by several authors 

to be a team performance prerequisite [4,5]. Therefore, elite soccer players must acquire team 

competencies that include requisite knowledge, principles, and concepts underlying the team’s 

performance [6]. Collective guidelines of the players’ perception, what Collins and Collins [7] refer 

to as the master plan of the coach, are task-solving cursors that can be conceptualized as a shared 

mental model (SMM). Cannon-Bowers, Salas, and Converse [8] describe the SMM as knowledge 

structures held by members of a team that enable them to form accurate explanations and 

expectations of the task by coordinating their actions and adapting their behavior to the demands of 

the task and other team members. In basketball, Phil Jackson, the legendary coach of the Chicago 
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Bulls and Los Angeles Lakers, has an offensive system named “the triangle”, which can be considered 

as a shared mental model of task sharing. Jackson describes the “triangle” as “five-man tai chi”, 

because it involves the players moving together in response to the way the defense players position 

themselves [9]. In other words, the shared knowledge makes it possible for the players to move 

together in unison so they can take advantage of openings the other team’s defense offers. The 

purpose of the SMM is to permit team members to draw their own structured knowledge as a source 

for choosing actions that are consistent and coordinated with those of their teammates, and as the 

level of task interdependence increases, teams rely more on team member coordination as a central 

process for effective functioning [10]. 

Shared cognitions have primarily been studied outside of sports, and a review of the literature 

has shown that there is a strong, positive relationship between team cognition and behavioral 

process, motivational state, and performance in military, educational, medicine, industrial, and high-

tech settings [11]. In the last two decades, there has been emerging interest in sport science, and the 

SMM has been explored in collegiate basketball teams [12], soccer teams [13,14], rugby officials [15], 

ice hockey, and handball teams [16,17]. Research shows further that a lack of shared knowledge could 

lead to weak coordination and reduce the team’s ability to adapt to changing environmental demands 

[8], and teams experiencing communication breakdown are more likely to experience difficulties with 

coordination [18]. In an elite team sport setting, Apitzsch [19] showed that two out of five major 

factors that lead to a collective collapse in handball were failure of the role system and negative 

communication within the team. Reimer, Park, and Hinsz [20] propose that assigning players to 

particular roles should enhance coordination and team performance, because the ambiguity 

concerning who is doing what is reduced. Giske and colleagues [17] underpinned this assumption 

when they demonstrated a strong positive relationship between role clarity and the SMM in elite 

team handball and ice hockey. Moreover, an understanding of what to do and when to do it are a 

precursor to a mental model of task sharing. 

To date, SMM research on interactional team sports has shown that shared knowledge among 

players could probably promote better understanding of players’ synchronized actions during the 

game. Salas, Stout, and Cannon-Bowers [21] suggest that there is a positive relationship between 

shared knowledge and team situational awareness, and propose that information that is shared in 

strategic models allows members to have common explanations of the meaning of the task cues, as 

well as make compatible assessments of the situation and form common expectations. Endsley [22] 

simply states that individual situational awareness is knowing what is going on around the 

individual, whereas Wellens [23] expands the definition to group situational awareness, defining it 

as “the sharing of a common perspective between two or more individuals regarding current 

environmental events, their meaning and projected future status” (p. 272). In other words, what to 

do and when to do it in unison in interactional team sports presuppose shared situational awareness. 

In sports, however, Eccles and Tenenbaum [5] develop a “flower” model illustrating knowledge 

unique to each team member and general and specific knowledge shared by multiple team members. 

Bourbousson, R’Kiouak, and Eccles [24] adapt and refine this model to cover situational awareness, 

and suggest that team members’ connections are numerous and local, indicating that dyadic or triadic 

arrangements of players are well-connected, where one player heeds the other’s actions. In a team 

setting, common interpretation of cues or overlap of each member’s individual level of situational 

awareness allow for action that is both accurate and expected by teammates [21,22,25]. On the other 

hand, insufficient shared awareness could lead to weak coordination, and reduce the team’s ability 

to adapt to changing environmental demands. It was further suggested that repeated experience in 

an environment allows one to develop expectations about future events, and introduces immediate 

pattern-matching mechanisms as fundamental for developing situational awareness [22]. Klein [26] 

claims that once a situation is assessed, the appropriate course of action will usually be apparent 

without deliberation, indicating that assessing a situation and retrieving information on how to deal 

with it are part of the same process, something known as recognition-primed decision-making. In 

line with this idea, Eccles and Tran [27] suggest that practice sessions and games in sports provide 
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opportunities for team members to acquire situational probability related to their own team and 

individual teammates. 

To our knowledge, few studies have been empirically concerned about the players’ shared 

situational awareness, which in SMM theory is considered essential to establish synchronized team 

behavior. Bourbousson, Poizat, Saury, and Sève [28] interviewed five basketball players when they 

viewed a videotape of a previous 10 min real match. The results from the post-match interviews show 

that the same typical concerns were relatively rare, but partial sharedness occurred more frequently 

and the same typical concern was evoked when they all recognized the same situation type. 

Bourbousson, Kiouak, and Eccles [24] revealed in a similar basketball research design using a social 

network analysis that team members had a low level of awareness of their teammates, and that one 

team member in each team often heeded or was heeded by his teammate, indicating that some players 

appear more important in coordinating the team. Therefore, several authors argue that descriptive 

and empirical studies are needed to improve our understanding of how team sports function 

[4,29,30]. However, most of the research on SMMs has been non-empirical [5,20,31], or done by 

questionnaires [16,17] and interviews [13]. Previous post-performance interviews with video 

exposure are primarily conducted in youth basketball [24,28]. Therefore, the purpose of the present 

study is to gain insight into the shared situational awareness of a professional soccer team and their 

coach by exposing them to a video from a real match where all participant players were in the line-

up. 

2. Materials and Methods 

2.1. Research Design 

Yin [32] argues that the case study is an especially appropriate research strategy if the researcher 

wants to understand a phenomenon in depth and within its real context. Investigating a professional 

soccer team can be considered an extreme case, which is a research strategy that generally follows an 

idiographic approach [33], and often reveals more information and more basic mechanisms in 

situation studies [34]. Classical case studies usually focus on an individual person as the case, but the 

research methodology is also applicable to small groups [32]. The research design is exploratory, and 

two types of data were gathered: (a) video recordings of the team performance of a real match, and 

(b) verbalizations during post-performance interviews. Cook and colleagues [35] recommend process 

tracing techniques, which are methods for collecting data concurrently with task performance, as an 

approach to gather data about knowledge underlying task performance. Thinking aloud during 

performance was considered as a methodology for gathering process data, but it strongly interferes 

with the players’ task completion. Direct access to process data that reveal something about 

knowledge heterogeneity in an elite soccer team is therefore challenging, indicating that the research 

design in the present study is probably the most appropriate knowledge elicitation method. 

Based on primary aircraft studies, Endsley [22] developed the situational awareness concept, 

suggesting different zones extending outward in time and space from the individual (i.e., immediate, 

intermediate, and long-term), where the immediate surroundings seem to be the most relevant for 

synchronized group behavior in soccer. Yin´s [32] argument is that a real-world case study assumes 

that important contextual conditions are pertinent in the case. Since context-dependent knowledge 

appears as the heart of expert activity [34], professional soccer players’ verbalization of given game 

situations could reveal the degree of shared awareness in the team. Therefore, participants in this 

study were exposed to twelve video situations from a previous match and were questioned about 

those situations. Based on the individual player’s and the coach’s statements, the analysis intended 

to explore shared cognition in selected game situations, and this procedure was inspired by the 

suggestions of Eccles and Tenenbaum [5] related to the measurement of shared knowledge in sports, 

and Bourbousson, Kiouak, and Eccles’ [24] study of a basketball team. Furthermore, Cooke and 

colleagues [35] argue that a holistic approach to team knowledge measurement requires new 

methods; for example, interviewing the team as a whole. A basic assumption in this holistic approach 

is that team knowledge is more than a collection of aggregated individual team member knowledge. 
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Cooke with colleagues [35] argue that we need knowledge elicitation methodologies that address a 

more fleeting, context-specific understanding of a situation. 

2.2. Participants 

An elite professional soccer team consisting of 10 players and their head coach volunteered to 

participate in the present study. The participants were 26.1 (SD = 4.7) years old, with playing 

experience on the same team of 4.27 (SD = 4.3) years. Eight players were in the line-up most of the 

games in the season. A criterion for inclusion was that the players were in the starting line-up in the 

match where the exposed video sequences were recorded. The study was conducted according to the 

Helsinki Declaration and the Norwegian National Committees for Research Ethics. This study is 

approved by the Norwegian Center for Research Data (id: 738807). Table 1 shows the participants´ 

characteristics in detail. 

Table 1. Participants’ experience, number of national and youth matches, interview length, and 

number of transcriptase pages. 

ID  

Elite Player 

Experience in 

Norway (Years) 1 

National Matches Youth National Matches 
Number  

of Matches 2 

Interview Length 

Time (min) 
Transcript Pages 

Player 1 13 No Yes 120+ 35 11 

Player 2 3 No Yes 40+ 28 8 

Player 3 7 No No 140+ 35 10 

Player 4 3 Yes Yes 70+ 30 10 

Player 5 5 No Yes 100+ 27 7 

Player 6 15 Yes Yes 300+ 35 10 

Player 7 6 Yes Yes 70+ 28 7 

Player 8 4 No Yes 20+ 28 10 

Player 9 2 No No 30+ 31 8 

Player 10 3 No No 70+ 42 14 

Coach     38 12 

1 Years of experience in the premier league in Norway. 2 Exact information about the number of 

matches is not given due to the possibility of identifying the player. 

2.3. Video 

Soccer is an intermitted game where the ball is in and out of play, and research has shown that 

effective playing time in the World Cup final is decreasing. In 2010, it was approximately 52% of 

match time [36]. The game dynamically changes, and situations grow and disappear continuously, 

primarily because of the distribution of ball possession between the opponents. Twelve videos out of 

this stream of situations were selected from a match, seven situations while the team was not in 

possession of the ball and five situations while in possession of the ball. Bergo, Johansen, Larsen, and 

Morisbak’s [37] categorization of playing situations formed the basis of the selected situations. 

Therefore, there were four situations in established defense (when the team has balance, is in control 

of threatening spaces, and has enough players on the right side of the ball); three situations in 

defensive transition (the team has lost the ball, there is an imbalance between the ball and the team’s 

own goal, and the players are not in control of threatening spaces); four situations in established 

attack (the attacks start with ball possession in the rear or central parts against a team with good 

defense balance); and one situation in offensive transition (the team captures the ball and the 

opponent is in defensive imbalance). All situations were taken from the first half of the game, and the 

score was 1−1. One of the three defensive transition situations resulted in a goal against the examined 

team. 

2.4. Procedure 

A video camera (Canon XA20, Tokyo, Japan) was used to record participants’ statements and, 

in addition, a tape recorder was used to ensure voice documentation. The playing situations were 

exposed by a projector (NEC np-m300w projector, Tokyo, Japan) on a canvas. All technical equipment 

and appropriate facilities were made available for the research team from the club at the club stadium. 
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After each exposed video picture, the player was simply asked: “Describe what you perceive in this 

situation?” Depending on the player’s answer, different follow-up questions were utilized to add 

nuance to, concretize, and explore all (newly) mentioned sources of information in the players’ 

statements [38]. In addition to these questions, probes were made to create a natural and effortless 

conversation with the subjects [39]. After video sequences, the players were asked if they perceived 

that the team in general was guided by a shared understanding during matches, and if so, in what 

way. The interview length among the players varied between 27–42 min or 7–14 transcribed pages 

(Table 1). A basic assumption in this study was that elite soccer players are experts that are able to 

verbalize their continuing thoughts [40] when exposed to the video of their team in a game situation 

where they might be centrally or peripherally localized. A similar research design was used in 

basketball [4], soccer, and team handball [41]. However, there is most likely unconscious information 

from the game situation encounters with teammates that the player is unable to verbalize that might 

be crucial in co-acting. These elements are left unaddressed in the analysis. 

2.5. Data Analysis 

Endsley [22] and Bourbousson and colleagues [24] suggest that team situational awareness can 

be visually illustrated by overlapping circles between individual team members’ situational 

awareness, and they propose that this knowledge state may serve as an index of team coordination. 

According to Eccles and Tran [27], team coordination is the process of arranging team members’ 

actions (type of action, timing, and location) so that, when combined, they are in a suitable relation 

for the most effective result. The data corpus was therefore analyzed to reveal similarity or differences 

between players’ perception of each of the twelve videos. Contradictory statements between players 

are considered a threat for inadequate coordination, while similarity provides good possibilities for 

adequate coordination. The criteria used were the situational description (theme—terminology—

playing area—positions) and situational solution (e.g., “We have complete control in this situation. 

They have one player in the box and one that is on his way to the box. We have 5–6 players located 

in the situation, so we are playing six against three. We should have complete control, but player 4 

has the totally wrong position.”). This situational description and solution stating that player 4 has 

the wrong position and that the team is in the numeric majority were held by eight of the respondents. 

An example of contradictory statements is the following: “we shall defend in zones” and “we shall 

defend man–man”. The number of players with contradictory statements was considered a greater 

threat for coordination. The location (central or peripheral) of the player in the situation and 

coordinative solution were also emphasized in the analysis (e.g., in situation 9, the player with the 

ball had a deviant statement compared with the others, and because he is in possession of the ball 

(central), it became a threat for inadequate coordination). All transcripts were conducted using NVivo 

software (version 11.1.0.411) (QSR International, Burlington, USA) for organizing the qualitative 

data. The analysis was organized based on defensive pictures (the opponent has the ball in 

possession) and offensive pictures (investigated team in possession of the ball), and to avoid 

subjectivity, all authors were involved in the analysis. 

3. Results 

Table 1 shows that the length of interviews diverged considerably, and this may reflect different 

abilities to articulate answers or verbalized meaningful information when the players are exposed to 

the videos. Years of experience, number of matches, and experience from national matches seem to 

be unrelated to the quantity and quality of the interviews. 

When the respondents were asked if they experienced that the team was influenced by a shared 

mental model, some of the players were unsure about the question. However, most of the players 

and coach argued that the defensive part (pressure on the player with the ball and right positioning) 

was more pertinent and somehow easier, and it was more challenging to create a shared 

understanding in the offensive part of the teams’ behavior. Interestingly, one of the players specified 

changes in position, playing formation, and turnovers as obstacles to building shared cognition in 

the team. 
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The results displayed in Figure 1 show the compliance of the players’ (and coach’s) statements 

in seven game situations where the opponent had ball possession. In three of the situations, the 

players’ statements were contradictory, with a high threat of inadequate coordination. There was a 

consensus among 9 out of 10 players in situation number three, but there was still a high threat of 

inadequate coordination because the player with the divergent statement was central in the situation. 

In four of the exposed defensive situations, the statements expressed shared situational awareness 

and good opportunities for adequate coordination. 

 

 

 

 

 

Nine players: We are well-organized  

—Five players: Number 7 is supposed to press 

the ball.  

—Two players: Number 9 is supposed to press 

the ball. 

—One player: The team should be a bit lower 

—Coach: We are well-organized, and Number 

7 is supposed to press the ball keeper. 

—Shared situational awareness and good 

opportunities for adequate coordination. 

 

 

 

 

 

—Six players: We have full control. 

—Four players: Too much space between our 

players. 

—Coach: Too much space between our players. 

—Contradictory statement. High threat for 

inadequate coordination because of conflicting 

situational awareness between the players. 

  

Situation 1 

Situation 2 
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—Nine players: The team should drop lower. 

—One player: The team should stand higher.  

—Coach: The team should drop lower. 

—Contradictory statement. High threat for 

inadequate coordination because the 

contradictory player is central in the situation 

(player number 7). 

 

 

 

 

 

—Six players: We shall defend in zones. 

—Four players: We shall defend man–man. 

—Coach: We shall defend in zones.  

—Contradictory statement. Critical threat for 

inadequate coordination. Contradictory 

responses in the back four. 

 

 

 

 

 

—Nine players: Cover dangerous space in 

front of goal. 

—One player: Irrelevant statement. 

—Coach: Cover dangerous space in front of 

goal. 

—Shared situational awareness and good 

opportunities for adequate coordination. The 

player with an irrelevant statement is 

peripheral in the situation. 

  

Situation 3 

Situation 5 

Situation 4 
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—Eight players: The team should drop 

lower. 

—Two players: Make a free kick. 

—Coach: The team should drop lower. 

—Shared situational awareness and good 

opportunities for adequate coordination.  

Supplemental solution where a free kick 

will remove the need to drop lower. 

 

 

 

 

 

—10 players: Lead the opposition out. 

—Coach: Lead the opposition out. 

—Shared situational awareness and good 

opportunities for adequate coordination. 

Figure 1. Defensive situations and the distribution of player responses in categories. Players with 

numbers represent the inquired team and the arrow specifies the attacking direction. Player 0 is the 

player that did not participate in the study. 

The results displayed in Figure 2 show the compliance of the players’ (and coach’s) statements 

in five game situations where the examined team had ball possession. In three of the situations, the 

players’ statements coincided and expressed a shared situational awareness and good opportunities 

for adequate coordination. In two of the situations, where the team was in possession of the ball, the 

player statements were contradictory with a high threat of inadequate coordination. There was a 

consensus among 9 out of 10 players in situation number nine, which should indicate sufficiently 

shared situational awareness, but there was still a high threat of inadequate coordination because the 

player with the divergent statement was central in the situation. 

 

 

 

 

 

—10 players: Winger attacks first post, striker 

attacks second post. 

—Coach: Winger attacks first post, striker 

attacks second post. 

—Shared situational awareness and good 

opportunities for adequate coordination. 

 

Situation 8 

Situation 6 

Situation 7 
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—Nine players: Switch play to the other side. 

—One player: Play between the opposition, or 

behind the opposition. 

—Coach: Switch play to the other side and create 

two against one against the fullback. 

—The player with the divergent perspective is in 

possession of the ball (Player 4). Critical threat for 

inadequate coordination. 

 

 

 

 

 

—Five players: Create two against one against 

the fullback (A). 

—Two players: Threaten the space behind the 

opposition. 

—One player: Passing combination to create 

something (B). 

—One player: Keep the ball, no good options. 

—One player: Suggest two solutions (A, B) 

—Coach: Create two against one against the 

fullback. 

—Contradictory statement and limited shared 

situational awareness. 

 

 

 

 

 

—Eight players: Play number six and switch 

play. 

—Two players: Passing combination to create 

something. 

—Coach: Play number six and switch play. 

—Shared situational awareness and good 

opportunities for adequate coordination. The 

majority had a more specific solution than the 

minority.  

  

Situation 9 

Situation 10 

Situation 11 
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—Eight players: Player eight has to sprint 

forward to help Number 10. 

—Two players: Keep the ball, no good solutions.  

—Coach: Player eight has to sprint forward to 

help Number 10. 

—Shared situation awareness and good 

opportunities for adequate coordination. The 

majority gave a specific co-active solution, while 

the minority didn’t see an obvious solution other 

than keeping the ball. 

Figure 2. Offensive situations and the distribution of player responses in categories. Players with 

numbers represent the inquired team and the arrow specifies the attacking direction. Player 0 is the 

player that did not participate in the study. 

4. Discussion 

The purpose of presenting an empirical study is to gain insight into the shared situational 

awareness of an elite soccer team and their correspondent coach by exposing them to videos from a 

previous match. Endsley [22] argues that there is evidence that a person’s manner of characterizing 

a situation will determine the decision process of solving a problem, and that every team member 

must have situational awareness for all of his or her requirements or will risk becoming the proverbial 

chain’s weakest link, independent of overlap demands. Eccles and Tenenbaum [5] claim that similar 

knowledge is required to establish team coordination, and an increased number of equivalent player 

statements related to the individual exposed video should therefore be desirable. The results from 

Figures 1 and 2 reveal variegated depictions, and show that the verbal statements from the players 

in seven of the exposed game situations correspond in such a way that the team has sufficient shared 

situational awareness and therefore good opportunities for adequate coordination. Interestingly, 

Bourbousson with colleagues [4] argue that the coordinated network was quite hetrogenus, and 

essentially built on local coordination where one player heeds the co-action in such a way that the 

team does not necessarily form a single unit. However, to have knowledge and to understand that 

the players’ task in this situation is not to move or make an initiative is also a vital part in the process 

of appearing as a unit. Local coordination on this performance level presupposes that the players that 

are not directly involved do not interfere. 

In five of the exposed game situations, the comparison of the verbal statements reveals 

contradictory situational awareness, and there is a critical threat for inadequate coordination. The 

players’ responses in situations two, four, and 10 reveal a minority group of four players or five 

players, and in situations three and nine, one centrally located player expresses a contradictory point 

of view compared with the rest of the group. Based on Eccles and Tenenbaum’s [5] assumption that 

similar knowledge is required when establishing team coordination, an increased number of deviant 

statements are undesirable, and it becomes more critical if the players are central in the coordination 

solution. Salas et al. [25] argues that a complete overlap is probably not the most expedient, because 

it is time-consuming to establish and preservative in the sense that it reduces the availability of 

solutions. They suggest that each member is required to have sufficient similar and compatible 

mental models guiding them towards team objectives. These five situations, which are assessed with 

a high threat for inadequate coordination, have contradictory verbal statements and incompatible 

solutions from relevant players in the game situation. In the remaining seven exposed videos, the 

players’ statements and their localization reveal sufficient overlap, and their shared awareness of the 

Situation 12 
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situation might influence their individual decision process in such a way that it enables efficient team 

coordination. 

The analysis also has considered the players’ locations in the game situation when the threat for 

inadequate coordination is assessed. Since previous findings have primarily been obtained in 

basketball, such as Bourbousson with colleagues [4,24,28], where the playing area is smaller and the 

number of players fewer, the localization of the player in game situations appears more significant 

in coordination in soccer. In situation three, the player that held a contradictory point of view 

compared with the rest of the team members could lead to coordinative difficulties because he has a 

central position in that situation. This is not the case in situation five, where the statement from the 

deviant player is characterized as irrelevant because he is localized as peripheral in the situation. 

Even though there is only one player in both of these situations who has a statement that deviates 

from the rest of the team, this deviation could have a negative effect on team coordination [20]. 

Contradictory statements among players that are central in the situation are considered by far more 

devastating for team coordination than a blurred statement from a peripherally located player. 

The findings underpin the dynamics of shared situation awareness among team members, and 

designate great demands on continuously monitoring and updating the situation to enable the 

players’ coaction. Previous observational research on elite soccer players shows that higher 

frequencies of head movements (explorative actions) are positively related to the individual player’s 

game performance [42–45]. The shared situational awareness perspective in the present study 

complements this individually player-oriented research avenue, and points out that perception in 

elite soccer also has an essentially collective dimension and how the team as an entity dynamically 

solves defensive and offensive tasks [3]. However, these overarching de-contextual defensive and 

offensive tasks must be further elaborated on by establishing mutual expectations in different 

offensive and defensive game situations before they can promote internal predictability, which is 

critical in co-acting [8]. Because the behavioral expectations are so closely related to game situations 

(the players’ task is more or less continuously defined by the situation), providing equal or 

approximately identical situational assessments becomes an important prerequisite for coordinated 

player behavior in an elite soccer team. 

Previous research on team coordination has not been particularly concerned with the distinction 

between defensive and offensive situations, despite the fact that the defensive part of the game (the 

team is not in the possession of the ball) seems to be more reactive, while the offensive part can be 

considered more proactive. Comparing the results displayed in Figures 1 and 2, both offensive and 

defensive situations reveal comparable statements with good opportunities for adequate 

coordination and contradictory statements that pose a high threat of inadequate coordination. This 

finding indicates that shared situational awareness in an elite soccer team is a coaching issue for both 

offensive and defensive situations. However, the answers from the open questions and responses 

from the exposed videos reveal that there are differences between the players’ responses comparing 

offensive and defensive situations. The defensive situation evoked more contradictory statements, 

while differences in offensive situations seem to be more aimed at the degree of specificity (e.g., 

situations 11 and 12). Established attack and offensive transition situations may reduce available 

solutions with a detailed coordination plan that impairs team effectiveness, because the idea is often 

to take the opponent by surprise, which means a higher risk [37]. Defending against established attack 

and offensive transitions may be considered as more reactive with fewer solutions, lower risk, and 

defined backup behavior. Shared coordinated solutions in defensive situations thus become more 

expedient. 

Cannon-Bowers and Salas [46] categorized the content of shared mental models in task and team 

member knowledge, and previous qualitative research among elite soccer players reveals that 

knowledge about teammates’ strengths, weaknesses, and preferences in specific situations are 

important as a source in the decision-making process during the game [20,47]. The exposure of one 

of the offensive videos (12) awoke a response among seven of the respondents related to team 

member knowledge. Player three expressed: “We know that player 10 is extreme in the one against 

one situations”, and player five said: “Then he will be set up in situations where we know that he is 
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good”. There are several aspects of the responses worth commenting on. First, player three uses the 

plural pronoun “we”, which indicates that this knowledge is shared in the team. Secondly, player 

five’s responses show that the team endeavors to create situations where Number 10 can display his 

special skills. This finding seems to be in line with Giske et al. [47], suggesting that in games like 

soccer, it is possible to create a situational development that gives team members an opportunity for 

pattern recognition. Furthermore, it shows how interviewed team member knowledge is in specific 

game situations. Previous research has primarily been concerned with situational awareness, more 

like monitoring or visual search [42,48], but, in elite team sports, it is also about creating situational 

conditions that provide a chance for pattern recognition, preferably without disclosing the intention 

to the opponent [47]. This is about the difference between the ability to see opportunities and the 

ability to create opportunities in the game. 

Video number four is a cross-defensive situation, and the responses reveal the most conflicting 

viewpoints among the players in the squad. Most of the players and the coach say that the team shall 

defend cross situations by zone organization. However, four of the players express that the team shall 

defend these situations by man-to-man marking. Two of these four players are defenders, where one 

of their primary tasks is to solve these situations. One of the players (number four) stated: “We 

haven’t discussed so carefully if we are organized in zone or man-to-man marking. I think zone, but 

obviously you attack the ball and mark the man in your zone.” The quote is complex, and can be 

interpreted in several different ways, but in this context, the most obvious is that he is unsure of the 

solution because it has not been accentuated in the coaching process. In other words, he makes a 

reservation before he states his point of view. This reservation supports the findings by showing 

conflicting differences between the players’ points of view, and indicates that there is no accurate 

shared knowledge in the team concerning how this situation should be solved [8]. This finding 

reveals a potential for a coordination breakdown [27], and should therefore be accommodated by a 

teaching sequence. 

Mutual performance monitoring has been defined as the ability to keep track of fellow members’ 

work to ensure that everything is running as expected and, in addition, ensure that they are following 

procedures correctly [49]. According to Eccles and Tran [27], effective mutual performance 

monitoring requires shared knowledge of the task responsibility, and they suggest that if the team 

does not share the same mental model for how the team should appear, performance monitoring 

becomes ineffective. The findings when the players were exposed to video number five show a high 

degree of agreement about the major task in the situation (cover dangerous space in front of goal), 

but a closer inspection of the data also reveals that six of the respondents claim that the team has a 

feeble marking in a cross situation, and that there is a shared understanding among them that the 

team has not perceived the situation well enough. These six players also share a common monitoring 

of team coordination in the situation, which presupposes a shared knowledge of an ideal coordinative 

solution. The players’ responses to video eight show that all of the respondents (the coach included) 

monitored the situation in the same manner, and they suggest the same team solution to solve the 

situation. According to Salas et al. [25], the SMM is important for mutual performance monitoring, 

as it provides co-players with an understanding of what team members are supposed to be doing in 

a given situation and also acts as an anchor for feedback. Exposing players to previous team action 

with videos may make performance monitoring expedient through precise feedback, which, in the 

next step, may make team member models more accurate. 

The team leader’s failure to guide and structure team experiences to facilitate coordinative and 

adaptive action can be a key factor in ineffective team performance [50]. Deviant situational 

awareness between the majority of the players and the coach may be a major leadership threat, 

because it places greater demands on communication. Clarity in these expectations in specific game 

situations enables the team to adapt, and might increase leadership trust [25]. McComb [51] suggests 

that mental model convergence may be the key to understanding how individuals are 

transformed into team members, and the results show that the coach is on the same page as the 

majority of the players in all of the exposed videos, except video number two. To our knowledge, 

these facets of leadership in elite team ball games have not been considered in the literature and 
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should be further elaborated on. This finding indicates that the coach and the players have similar 

preconditions to form accurate expectations for the task. Giving feedback and supervising players’ 

decisions in the game presuppose approximately identical situational awareness, otherwise coaching 

is about bringing similar situational awareness. By influencing situational awareness, the coach may 

also impact the players’ decision-making process [22]. This can be done, for example, by illuminating 

different options in the situations and clarifying priorities. To disclose players’ situational awareness, 

one should presume a dialogical coaching approach, where the players are invited to explore and 

verbalize their experiences from the game. Such a coaching practice seems to be in line with Salas et 

al. [25], who argue that team leadership affects team effectiveness, not by handing down solutions to 

the team, but by joint problem solving. 

5. Conclusions and Practical Implications 

The results from the present study reveal situations that point to the existence of shared 

situational awareness, whereas others display contradictory perceptions. However, being central or 

peripheral in the situation are conditions that also determine the possibility for adequate team 

coordination in soccer. According to Salas with colleagues [52], team training should only prioritize 

team competencies that yield the greatest impact on performance, and a major coaching task is 

therefore to uncover contradictory perceptions among the players in the most critical game situations. 

Exposing teams to videos from previous games, where the players individually express their opinion, 

may both improve their skills in monitoring team performance and strengthen their shared 

knowledge. The opinions from the players can uncover if the team has shared knowledge and in 

which situations there might exist discrepancies. Such information makes it possible to tailor teaching 

sequences directly towards situations where there are coordinative challenges. Furthermore, this 

approach gives information about each individual player’s cognition, and can therefore generate 

knowledge, which in the next step can be used to facilitate individual player development. Such a 

procedure is probably especially important with new players in the squad. However, further research 

is needed to confirm the usefulness of this approach. We encourage other researchers to investigate 

if our findings are comparable to other professional soccer teams. We would suggest a longitudinal 

approach to explore how teams develop and maintain shared situational awareness, and which 

methods in team training yield the best result. A main challenge in research with professional teams 

is getting access to do in-depth studies. Overcoming this obstacle would help expand our knowledge 

of cognitive factors in professional teams that are central in team coordination. 

This study is not without its limitations, and these issues should be considered when the findings 

are interpreted. First, decision-making and situational awareness in sports is understood in a 

completely different way than in an ecological dynamics approach, where there is a direct link 

between perception and action [53]. This paper is, however, based on team literature, where 

knowledge or cognition is considered as essential, guiding players’ actions in some game situations. 

Second, the players and coach responded to twelve videos from one match. The selection of videos 

was based on the research group’s subjective perception of relevance. Other pictures from the match 

or other matches might have given a different result. However, the first author has been working as 

a professional with the responsibility of match analysis in a premier league club for several years, 

which should ensure both the relevance of the videos and trustworthiness in the interpretation of the 

data. In our opinion, the empirical material does “saturate” the phenomenon. 

Author Contributions: Conceptualization, G.S.S. and R.G.; methodology, G.S.S. and R.G.; software, G.S.S.; 

validation, G.S.S. and R.G.; formal analysis, G.S.S. and R.G.; investigation, G.S.S. and R.G.; resources, G.S.S. and 

R.G.; data curation, G.S.S. and R.G.; writing—original draft preparation, G.S.S. and R.G.; writing—review and 

editing, G.S.S. and R.G.; visualization, G.S.S. and R.G.; supervision, R.G.; project administration, R.G.; funding 

acquisition, G.S.S. and R.G. All authors have read and agreed to the published version of the manuscript.  

Funding: This research received no external funding. 

Conflicts of Interest: The authors declare no conflict of interest. 

  



Int. J. Environ. Res. Public Health 2020, 17, 9203 14 of 16 

 

References 

1. Kozlowski, S.W.J.; Gully, S.M.; Salas, E.; Cannon-Bowers, J.A. Team leadership and development: Theory, 

principles, and guidelines for training leaders and teams. In Advances in Interdisciplinary Studies of Work 

Teams: Team Leadership; Beyerlein, M.M., Johnson, D.A., Beyerlein, S.T., Eds.; Emerald Group: Bingley, UK, 

1996; pp. 253–292. 

2. Marks, M.A.; Zaccaro, S.J.; Mathieu, J.E. Performance implications of leader briefings and team-interaction 

training for team adaptation to novel environments. J. Appl. Psychol. 2000, 85, 971–986. 

3. Eccles, D. The coordination of labour in sports teams. Int. Rev. Sport Exerc. Psychol. 2010, 3, 154–170. 

4. Bourbousson, J.; Poizat, G.; Saury, J.; Seve, C. Team Coordination in Basketball: Description of the Cognitive 

Connections among Teammates. J. Appl. Sport Psychol. 2010, 22, 150–166. 

5. Eccles, D.W.; Tenenbaum, G. Why an Expert Team is More Than a Team of Experts: A Social-Cognitive 

Conceptualization of Team Coordination and Communication in Sport. J. Sport Exerc. Psychol. 2004, 26, 542–

560. 

6. Cannon-Bowers, J.A.; Tannenbaum, S.I.; Salas, E.; Volpe, C.E. Defining competencies and establishing team 

training requirements. In Team Effectiveness and Decision Making in Organizations; Guzzo, R., Salas, E., Eds.; 

Jossey-Bass: San Francisco, CA, USA, 1995; pp. 333–380. 

7. Collins, D.; Collins, J. Putting them together: Skill packages to optimize team/group performance. In 

Performance Psychology: A Practitioner’s Guide; Collins, D., Angela, A., Richards, H., Eds.; Churchill 

Livingstone: London, UK, 2011; pp. 361–391. 

8. Cannon-Bowers, J.A.; Salas, E.; Converse, S.A. Shared mental models in expert team decision-making. In 

Individual and Group Decision Making: Current Issues; Castellan, N.J., Ed.; Hillsdale: Erlbaum, NJ, USA, 1993; 

pp. 221–246. 

9. Jackson, P.; Delehanty, H. Eleven Rings. The Soul of Success; Penguin Books: New York, NY, USA, 2013. 

10. Tesluk, P.; Mathieu, J.E.; Zaccaro, S.J.; Marks, M. Task and aggregation issues in the analysis and 

assessment of team performance. In Team Performance Assessment and Measurement: Theory, Methods, and 

Applications (pp. 197–224). Mahwah: Erlbaum; Brannick, M.T., Salas, E., Prince, C., Eds.; Lawrence Erlbaum 

Associates: Mahwah, NJ, USA, 1997; pp. 197–224. 

11. DeChurch, L.A.; Mesmer-Magnus, J.R. The cognitive underpinnings of effective teamwork: A meta-

analysis. J. Appl. Psychol. 2010, 95, 32–53. 

12. Webber, S.S.; Chen, G.; Payne, S.C.; Marsh, S.M.; Zaccaro, S.J. Enhancing team mental model measurement 

with performance appraisal practices. Organ. Res. Methods 2000, 3, 307–322. 

13. Gershgoren, L.; Basevitch, I.; Filho, E.; Gershgoren, A.; Brill, Y.S.; Schinke, R.J.; Tenenbaum, G. Expertise in 

soccer teams: A thematic inquiry into the role of Shared Mental Models within team chemistry. Psychol. 

Sport Exerc. 2016, 24, 128–139. 

14. Gershgoren, L.; Filho, E.M.; Tenenbaum, G.; Schinke, R.J. Coaching Shared Mental Models in Soccer: A 

Longitudinal Case Study. J. Clin. Sport Psychol. 2013, 7, 293–312. 

15. Mascarenhas, D.R.D.; Collins, D.; Mortimer, P.W.; Morris, B. Training Accurate and Coherent Decision 

Making in Rugby Union Referees. Sport Psychol. 2005, 19, 131–147. 

16. Giske, R.; Rodahl, S.E.; Haugen, T.; Høigaard, R. Shared mental models, role ambiguity, team identification 

and social loafing in elite sports groups: A mediation analysis. Sport Exerc. Psychol. Rev. 2017, 13, 2–12. 

17. Giske, R.; Rodahl, S.E.; Høigaard, R. Shared Mental Task Models in Elite Ice Hockey and Handball Teams: 

Does It Exist and How Does the Coach Intervene to Make an Impact? J. Appl. Sport Psychol. 2015, 27, 20–34. 

18. Marks, M.A.; Sabella, M.J.; Burke, C.S.; Zaccaro, S.J. The impact of cross-training on team effectiveness. J. 

Appl. Psychol. 2002, 87, 3–13. 

19. Apitzsch, E. Coaches’ and elite team players’ perception and experiencing of collective collapse. Athl. 

Insight 2009, 11, 57–74. 

20. Reimer, T.; Park, E.S.; Hinsz, V.B. Shared and Coordinated Cognition in Competitive and Dynamic Task 

Environments: An Information-Processing Perspective for Team Sports. Int. J. Sport Exerc. Psychol. 2006, 4, 

376–400. 

21. Salas, E.; Stout, R.J.; Cannon-Bowers, J.A. The role of shared mental models in developing shared 

situational awareness. In Situational Awareness in Complex Systems. Proceedinp of a CAHFA Conference; Gilson, 

R., Garland, D., Koonce, J., Eds.; Embry-Riddle Aeronautical University Press: Daytona Beach, FL, USA, 

1994; pp. 297–304. 



Int. J. Environ. Res. Public Health 2020, 17, 9203 15 of 16 

 

22. Endsley, M.R. Toward a Theory of Situation Awareness in Dynamic Systems. Hum. Factors: J. Hum. Factors 

Ergon. Soc. 1995, 37, 32–64. 

23. Wellens, A.R. Group situation awareness and distributed decision making: From military to civilian 

applications. In Individual and Group Decision Making: Current Issues; Castellan, N.J., Jr., Ed.; Lawrence 

Erlbaum: Hillsdale, NJ, USA, 1993; pp. 267–291. 

24. Bourbousson, J.; R’Kiouak, M.; Eccles, D.W. The dynamics of team coordination: A social network analysis 

as a window to shared awareness. Eur. J. Work Organ. Psychol. 2015, 24, 742–760. 

25. Salas, E.; Sims, D.E.; Burke, C.S. Is there a “Big Five” in Teamwork? Small Group Res. 2005, 36, 555–599. 

26. Klein, G. Streetlights and Shadows: Searching for the Keys to Adaptive Decision Making; MIT Press: Cambridge, 

MA, USA, 2009. 

27. Eccles, D.W.; Tran, K.B. Getting Them on the Same Page: Strategies for Enhancing Coordination and 

Communication in Sports Teams. J. Sport Psychol. Action 2012, 3, 30–40. 

28. Bourbousson, J.; Poizat, G.; Saury, J.; Seve, C. Temporal Aspects of Team Cognition: A Case Study on 

Concerns Sharing Within Basketball. J. Appl. Sport Psychol. 2012, 24, 224–241. 

29. Cannon-Bowers, J.A.; Bowers, C. Applying work team results to sports teams: Opportunities and cautions. 

Int. J. Sport Exerc. Psychol. 2006, 4, 447–462. 

30. Ward, P.; Eccles, D.W. A commentary on “team cognition and expert teams: Emerging insights into 

performance for exceptional teams”. Int. J. Sport Exerc. Psychol. 2006, 4, 463–483. 

31. Gréhaigne, J.F. Jean-Paul Sartre and Team Dynamics in Collective Sport. Sport Ethics Philos. 2011, 5, 34–45. 

32. Yin, R.K. Case Study Research: Design and Methods, 5th ed.; Saga Publications: London, UK, 2014. 

33. Robson, C.; McCartan, K. Real World Research, 4th ed.; John Wiley: Chichester, UK, 2016. 

34. Flyvbjerg, B. Five Misunderstandings about Case-Study Research. Qual. Inq. 2006, 12, 219–245. 

35. Cooke, N.J.; Salas, E.; Cannon-Bowers, J.A.; Stout, R.J. Measuring team knowledge. Hum. Factors 2000, 42, 

151–173. 

36. Wallace, J.L.; Norton, K.I. Evolution of World Cup soccer final games 1966–2010: Game structure, speed 

and play patterns. J. Sci. Med. Sport 2014, 17, 223–228. 

37. Bergo, A.; Johansen, P.A.; Larsen, Ø.; Morisbak, A. Ferdighetsutvikling i Fotball: Handlingsvalg og Handling. 

[Skills Development in Football: Action Choices and Actions]; Akilles: Oslo, Norway, 2002. 

38. Patton, M.Q. Qualitative interviewing. In Qualitative Research and Evaluation Methods, 3rd ed.; Saga 

Publications: Thousand Oaks, CA, USA, 2002; pp. 339–344. 

39. Rubin, H.J.; Rubin, I.S. Qualitative Interviewing: The Art of Hearing Data; Saga Publications: Thousand Oaks, 

CA, USA, 2012. 

40. Ericsson, K.A.; Simon, H.A. Verbal reports as data. Psychol. Rev. 1980, 87, 215–251. 

41. Giske, R. Individuelle Handlingsvalg i Lagballspill: En Teoretisk og Empirisk Analyse. [Individual Decisions in 

Team Ball Games. A Theoretical and Emprical Analysis]; Norwegian School of Sport Sciences: Oslo, Norway, 

2001. 

42. Jordet, G. Perceptual Training in Soccer: An Imagery Intervention Study with Elite Players. J. Appl. Sport 

Psychol. 2005, 17, 140–156. 

43. Eldridge, D.; Pulling, C.; Robins, M.T. Visual exploratory activity and resultant behavioural analysis of 

youth midfield soccer players. J. Hum. Sport Exerc. 2013, 8, 560–577. 

44. McGuckian, T.B.; Cole, M.H.; Jordet, G.; Chalkey, D.; Pepping, G.J. Don’t turn blind! The relationship 

between exploration before ball posession and on-ball performance in association football. Front. Psychol. 

2018, 9, 2520. 

45. Phatak, A.; Gruber, M. Keep your head up−correlation between visual exploration frequency, passing 

percentage and turnover rate in elite football midfielders. Sports 2019, 7, 139. 

46. Cannon-Bowers, J.A.; Salas, E. Reflections on shared cognition. Hum. Resour. Abstr. 2001, 36, 309–456. 

47. Giske, R.; Gaard, H.S.; Gjerde, J. Felles mentale modeller i elitelagballspill: En kvalitativ analyse av spilleres 

opplevelse av medspillerkunnskap i fotball og håndball. [Shared mental models in elite team ball games. 

A qualitative analysis of the players’ experience in team member knowledge in football and handball]. In 

Trender i Idrettspsykologisk Forskning i Skandinavia. [Trends in Sports Psychological Research in Skandinavia]; 

Haugen, T., Høigaard, R., Eds.; Cappelen: Oslo, Norway, 2018; pp. 163–185. 

48. Williams, A.M.; Davids, K. Visual search strategy, selective attention, and expertise in soccer. Res. Q. Exerc. 

Sport 1998, 69, 111–128. 



Int. J. Environ. Res. Public Health 2020, 17, 9203 16 of 16 

 

49. McIntyre, R.M.; Salas, E. Measuring and managing for team performance: Emerging principles from 

complex environments. In Team Effectiveness and Decision Making in Organizations; Guzzo, R.A., Salas, E., 

Eds.; Jossey-Bass: San Francisco, CA, USA, 1995; pp. 9–45. 

50. Stewart, G.L.; Manz, C.C. Leadership for Self-Managing Work Teams: A typology and Integrative Model. 

Hum. Relat. 1995, 48, 747–770. 

51. McComb, S.A. Mental Model Convergence: The Shift from being an Individual to being a Team Member. 

In Multi-Level Issues in Organizations and Time; Dansereau, F., Yammarino, F.J., Eds.; Emerald Group 

Publishing Limited: Bingley, UK, 2007; Volume 6, pp. 95–147. 

52. Salas, E.; Benishek, L.; Coultas, C.; Dietz, A.; Grossman, R.; Lazzara, E.; Oglesby, J. Team Training Essentials: 

A Research-Based Guide; Routledge: New York, NY, USA, 2015. 

53. Araújo, D.; Davids, K.; Hristovski, R. The ecological dynamics of decision making in sport. Psychol. Sport 

Exerc. 2006, 7, 653–676. 

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional 

affiliations. 

 

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 

article distributed under the terms and conditions of the Creative Commons Attribution 

(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 


