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The purpose of this research was to analyze the offensive process of AS Monaco through the combination
of network methods and semi-structured interviews of two coaches from the technical staff. The sample
included 16 home matches of AS Monaco, resulting in 1569 passes analyzed and converted in a weighted
adjacency matrix. Using that matrix, macro network measures and network centralities were calculated.
Moreover, semi-structured interviews were carried out with two members of the technical staff (head
coach and performance analyst). Data were analyzed using content analysis via Nvivo 11.0. There was a
moderate degree of heterogeneity in the passing sequences, with the most prominent players identified
as 10 (defensive midfielder), 11 (box-to-box midfielder) and 7 (central defender) that, interestingly, were
nominated by the coaches as the main players in the attacking process. It was also revealed that the
region of the pitch with greater centrality levels was the right pre-offensive zone. Through the content
analysis we observed that coaches interpreted these results based on: (1) tactical-strategic aspects; (2)
tactical-technical aspects, and; (3) the characteristics of the players on their team. Some important in-
formation about the specificities of the game style came from their analysis. This cooperation between
scientists and technical staff is productive and should be used regularly in order to improve both scien-
tific and training methods.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

Match analysis in football has evolved significantly over the last
few years [1,2]. The continuous specialization of technical staff and
the exponential growth of technological resources at their disposal
has caused match analysis to become an area of activity to which
coaches attach great importance. Additionally, the scientific com-
munity has made use of increasingly complex means to analyze
soccer. In general, attention has been focused on the study of:
[1] set plays [2,3] activity profiles [4,5], and; [3] group behavior
[6]. In recent years, contextualizing performance (i.e., accounting
for match-specific factors such as scoreline, quality of opposition,
formation and match location) has also been a focus in this field
of study [7,8].
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Traditionally, studies on match analysis had a descriptive [9-
11] or comparative character. Additionally, there has been increase
in studies that apply predictive analysis [12,13] or seek to identify
patterns of play through, sequential or T-pattern analysis [14,15].

Another approach to identify some collective properties is so-
cial network analysis (SNA) that consists of applying graph theory
to the study of interactions between teammates [16]. In SNA the
players or the zones of the pitch are usually the nodes [17] and
the passes or other performance indicators that establish the link
between nodes are considered the edges [18]. The use of SNA in
team sports has increased in popularity in recent years, partic-
ularly when identifying the collective properties of the digraph
(a network graph with direction) and the centrality levels of the
nodes (typically the players) [16,19]. Findings related to centrali-
ties have revealed that midfielders and external defenders are the
most prominent players during passing sequences [20,21]. How-
ever, such prominence may depend on the analysis conducted. For
example, in the case of counter-attacks [22]| or passing sequences
that result in goals scored [17] the contribution of forwards and
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wingers increases. Considering the characteristics of the networks,
some findings suggest that greater density levels (overall affec-
tion of teammates) and less heterogeneity are beneficial for main
performance outcomes (e.g., goals scored or winning the match)
[16,23,24].

Despite its importance, a gap exists between the scientific com-
munity and the technical teams of professional clubs regarding
match analysis in soccer, with very few studies combining both
quantitative and qualitative analyses (e.g., interviewing the coaches
of the clubs involved to provide additional data) [25,26]. A mixed-
method approach can provide a more holistic overview of the data
collected and can help contextualize the findings of quantitative
analysis [27]. Whilst quantitative data on elite athletes can help
identify the what, the inclusion of the views and interpretations of
coaches, practitioners and athletes enables the identification of the
why [28]. As such, qualitative research enables identification of the
why [27]. Therefore, the purpose of this paper was to analyze the
offensive process of an elite professional soccer team, through the
combination of network methods and semi-structured interviews
of two coaches from the technical staff of the team.

2. Methods
2.1. Participants

A mixed-method design (quantitative/qualitative) was used in
this study [27,29]. In the first stage, the sample was comprised
of 1569 passes performed during 16 soccer matches from the As-
sociation Sportive de Monaco Football Club (AS Monaco) profes-
sional soccer team. All the matches took place at home, during
the 2016/17 season in Ligue 1 (French highest division). The full AS
Monaco team was comprised of 28 players, with four (three goal-
keepers and one outfielder) players who did not participate during
matches in their home stadium not included in analysis. Further-
more, two expert high-performance coaches for the AS Monaco
team, the head coach and the coach responsible for the match
analysis department (randomly assigned as ‘coach 1’ and ‘coach 2/)
were chosen to take part in semi-structured interviews. Because
of the in-depth quality of each interview, the interpretational na-
ture of the analysis, and the specificity of responding about their
own team, two coaches were considered to be representative and
sufficient to meet the objectives of the study, particularly as one
was the head coach. The study was, however, conducted in ac-
cordance with the Declaration of Helsinki and was approved by
the local ethical committee (Faculty of Sport Sciences and Physi-
cal Education - University of Coimbra) with the code ICE/FCDEF-
UC/00352019.

2.2. Instruments

2.2.1. Observational instrument — network analysis

The matches were analyzed through systematic observation us-
ing a specific instrument to observe the offensive process. The fol-
lowing criteria were used in this study: (1) collective action num-
ber; (2) match half; (3) start and finish time of the ball posses-
sion, (4) start and finishing zone of the offensive sequence, (5) start
of the offensive sequence (start/restart match, goal kick, throw-in,
dropped ball, ball possession recovery by interception a pass, and
finished actions (goal conceded, outfield side/final lines, foul, ball
possession recovered by the opponent); (6) passes (successful or
not); (7) crossing (successful or not); (8) total number of interac-
tions; (9) total number of the kicks towards the goal, and; (10) to-
tal number of goals scored [30].

The pitch was split into three corridors (left, central and right)
and four sectors (defensive area, pre defensive area, pre offensive

area and offensive area) (Fig. 1). The intercepts of the different cor-
ridors and sectors created 12 different zones: Left Defensive (LD),
Central Defensive (CD), Right Defensive (RD), Left Pre Defensive
(LPD), Central Pre Defensive (CPD), Right Pre Defensive (RPD), Left
Pre Offensive (LPO), Central Pre Offensive (CPO), Right Pre Offen-
sive (RPO), Left Offensive (LO), Central Offensive (CO) and Right
Offensive (RO).

2.2.2. Interview guide

To assess the perceptions of the two coaches, semi-structured
interviews were used [31,32]. The interview guide was designed
to identify the most relevant issues for the coaches so that a fur-
ther in-depth exploration could be completed. The content validity
of the interview was completed according to common qualitative
research methods [33]. More specifically, following network anal-
ysis data collection, the final interview guide was created based
on the following steps: (1) preparation of a first draft of the tran-
script based on the specific aims of the study and the specificities
of the offensive process of this team; (2) evaluation of the inter-
view transcripts by two senior researchers in sports pedagogy, who
have substantial experience with qualitative methods, (3) discus-
sion of findings based on the presented suggestions by each; (4)
a pilot study, and; (5) resubmission of the updated version of the
transcripts to the experts.

2.3. Data collection

2.3.1. Network analysis

Network analysis between the players was performed following
three steps. Firstly, the offensive sequences to be observed were
identified, under the umbrella term of ball possession. According to
Sarmento [34], ball possession is considered when the players: (1)
complete a positive pass (player that received the pass maintain
the ball possession), (2) complete three consecutive contacts with
the ball or, (3) a shot at goal is attempted.

After that, the direction of the passes was recorded, as well as
their location. In this way, it was possible to ascertain the team
dynamics regarding positioning and the behavior in each offensive
sequence analyzed [17]. Finally, weighted adjacency matrices were
built for the first and second parts for each one of the 16 matches,
taking into account the passes recorded in the previous step [35].
The adjacency matrices were standardized to the minutes in the
pitch for all the players (n/min), aiming to normalize this parame-
ter before the calculation of the network measures.

2.3.2. Qualitative data

The two interviews were conducted by the same investigator,
in September 2018, in a relaxed setting at the football academies
where the coaches work. The interview began by stating the gen-
eral information about the purpose of the project. Next, the inter-
viewer focused on background and demographic information. And
finally, a more in-depth exploration of the topic followed. None of
the interviews were rushed, and the coaches had time to clarify
and reformulate their thinking. Each interview took between 30
and 45 min and was transcribed verbatim.

2.4. Data analysis

2.4.1. Network measures

Weighted adjacency matrices of the interaction between play-
ers and between positions were built per match and imported us-
ing Social Network Visualizer (version 2.5. Greece) and treated as
weighted digraphs. Using the matrices of the interactions made
between pitch zones, the following general properties of the
weighted digraph per match were calculated: (a) network density;
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Fig. 1. Representation of the areas and delimitations of the field (Adapted from Costa et al. [43]).

(b) total arcs; (c) average of clustering coefficient; (d) arc reci-
procity; and (e) dyad reciprocity. For the case of both players and
pitch positions the following network centralities were also calcu-
lated: (a) degree prestige; (b) degree centrality; (c) range of close-
ness centrality; and (d) proximity prestige. All the centralities mea-
sures were calculated for the standardized value.

2.4.1.1. Total arcs. The total arcs provide information about the sum
of each row of the weighted adjacency matrix [18]. Thus, higher
values suggest an overall higher level of connection between team
players.

2.4.1.2. Network density. The network density can be considered a
relative index [18] that describes the number of links divided by
the total number of links possible in the network and represent-
ing the overall connection between team players in which values
closer to 1 represent the perfect affection level.

2.4.1.3. Arc and dyad reciprocity. The arc reciprocity represents the
fraction of reciprocated ties over all ties in the graph and the dyad
reciprocity represents the fraction of pairs of team players that
have reciprocated ties over all pairs of players that have any in-
teraction [23]. Both reciprocities were calculated for weighted and
directed graphs considering the specificities of soccer interactions.

2.4.14. Clustering coefficient. The clustering coefficient is the aver-
age of all team players and quantifies how close each player and
their teammates are to be a subgraph. Values closer to 1 repre-
sents that the player(s) is/are involved in many transitive relations
[18].

2.4.15. In-degree centrality. The standardized degree prestige or in-
degree centrality (IDC') provides information about the inbound

links that a player receives from his teammates and a higher cen-
trality level shows that the player is more often recruited by his
teammates [18]. The IDC' centrality was calculated for the case of
weighted digraphs.

2.4.1.6. Out-degree centrality. The standardized degree centrality or
out-degree centrality (ODC’) represents the overall outbound links
made by a player to his teammates and a higher centrality level
suggests that this player is the main player who establishes con-
nections to their teammates [18]. The ODC’ centrality was calcu-
lated for the case of weighted digraphs.

2.4.1.7. Influence range closeness centrality. The influence range
closeness centrality index (IRCC) represents the ratio of the fraction
of players reachable by a specific player. Therefore, a higher level
means that this player is involved in many transitive relations.

2.4.1.8. Proximity prestige. The standardized proximity prestige
(PP’) provides information regarding the capacity of a player to
be reachable by its teammates; thus, higher values mean that the
player is closer to their teammates during passing sequences.

2.4.2. Content data analysis

The purpose of the content data analysis was to build a sys-
tem of categories that emerged from the unstructured data and
that represented the organization and utilization of two expert
high-performance football coach’s view of the topic. In present
study, data analysis was performed using content analysis [31], and
through combining inductive and deductive approaches, the text
units were coded; text units with comparable meanings were orga-
nized into specific categories. Two researchers conducted the anal-
ysis independently to ensure that the resulting classification sys-
tem was suitable and best fitted the data. The software QSR NVivo
11.0 was used in coding the transcripts of the interviews.
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Table 1
General network measures of the connections between pitch zones for all
included matches.

Mean  SD CV% 95%Cl

Arc reciprocity (%) 48.66 847 1741 [43.28;54.04]
Dyad reciprocity (%) 35.82 546 1524  [32.35;39.29]
Clustering Coefficient (A.U.) 0.14 0.10 7143  [0.08;0.20]
Total Arcs (n) 3975 571 1436  [36.12;43.38]
Density (A.U.) 0.30 0.04 13.33  [0.27;0.33]

SD: standard deviation; CV%: percentage of coefficient of variation; 95%Cl:
95% of confidence interval.

2.5. Reliability

2.5.1. Network analysis

A test-retest design was used to verify the reliability of the
analyses performed by the evaluators. The sessions to determine
reliability were interspersed by a three-week interval, in order to
avoid task familiarity issues. The coefficient of reliability was cal-
culated through Cohen’s Kappa test [36]. A total of 1569 passes
were reassessed [37], and reliability values over 0.8 were found
for all variables analyzed. The evaluators were also tested for in-
terobserver agreement in both occasions (test and re-test), reveal-
ing Kappa test between 0.8 and 0.9 (considering the variables an-
alyzed).

2.5.2. Qualitative analysis

Different techniques were utilized in this study to establish
trustworthiness. Member checks are the most crucial technique for
establishing credibility [38]. Member checks occurred at the end
of each interview during a debriefing session. At this point, the
coaches were given the opportunity to change any answer or idea
provided during the interview. Additionally, trustworthiness was
assured by a panel of two experts in match analysis, which ana-
lyzed all units, themes and categories created.

3. Results

Since we chose to apply two methodologies (network analy-
sis and qualitative content analysis), with the purpose of comple-
menting the analysis made to the AS Monaco offensive process,
we opted to present the results in two parts. In the first part, we
present the descriptive results of the categorization system result-
ing from the qualitative content analysis. In the second part, we
present, in an integrated and complementary way, the data from
the network analysis together with the most significant sentences
stated by the interviewed coaches.

3.1. Content analysis

After identifying the specificities of this team resulting from
network analysis, the coaches were asked to perform an analy-
sis of these characteristics through a semi-structured interview,
and the resulting data was then analyzed through content analy-
sis technique. From this analysis three central categories emerged:
(1) tactical-strategic aspects; (2) technical aspects, and (3) physical
aspects.

3.2. Combined results of network analysis and qualitative data

3.2.1. Interaction between pitch zones

The analysis of general network measures (Table 1) consider-
ing the interactions between pitch positions revealed that the arc
reciprocity varied in terms of 95%CI between 43.28 and 54.04%
and the dyad reciprocity between 32.35 and 39.29%. The results
of both reciprocity levels also suggest a small variability over the

matches (CV: 15.24 and 17.41% for the arc and dyad, respectively).
The clustering coefficient was the most variable measure during
the matches (CV: 71.43%), with values varying between 0.08 and
0.20. The network density also varied between 0.27 and 0.33, with
a CV of 13.33%.

The analysis of standardized degree centrality and prestige for
the passes occurred between pitch positions can be observed in
Table 2. The RPO was the zone from where passes were most ex-
ecuted (0.19 A.U. of ODC’) and had a lower variance (CV: 26.32%).
Moreover. the RPO was also the main pitch position from which
the passes were received (0.19 A.U. of IDC’) followed by the LPO
and LPD (both with 0.17 A.U. of IDC).

The PP’ and the IRCC levels of interactions (i.e., passes) between
pitch positions can be found in Table 3. The LPD zone had the
highest PP’ levels (1.09 A.U.) followed by the CPD and RPD (both
with 1.04 A.U.). In the case of IRCC, the RPO had the highest val-
ues (0.97 A.U.) followed by the LPD (0.96 A.U.) and the CPD (0.95
AU.).

3.2.2. Interactions between teammates

The overall level of centralities of the players during the ana-
lyzed matches are presented in Table 4. Player 10 was the team-
mate that contributed the most to pass execution for his team-
mates (0.119 A.U. of ODC’), followed by player 4 (0.096 A.U.) and
player 7 (0.087 A.U.).

When I arrived at AS Monaco, “Player 10” had been bought to
play as a defensive side player (...) after a careful analysis of his
qualities, I perceived that as a defensive side player he would
be a “normal” player, but not a top level player since he lacked
speed. I thought he could be a good midfielder because in addi-
tion to having a good relationship with the ball, he had a great
ability to see and analyze the game. In that way, I gradually
moved it to central zones, and this allowed me to be able to
explore its ability to analyze and build the game and become
the top-level player it is nowadays.

Coach 1

Interestingly, player 10 was also the player most recruited by
his teammates, with a higher level of IDC’ (0.115 A.U.), followed
by player 11 (0.101 A.U.) and player 7 (0.098 A.U.). The PP’ re-
vealed that player 10 (4.426 A.U.), player 11 (4.337 A.U.) and player
7 (4.116 A.U.) were the teammates closest to their colleagues dur-
ing the passing sequences. Finally, player 10 was the player most
involved in transitive actions, with the highest IRCC level (4.037
A.U.), followed by player 7 (3.673 A.U.) and player 2 (3.629 A.U.).

“Player 10” and “player “11” (...) were very important mainly
in the construction phase (preparation phase of the attack) and
had an important role in the decision. “Player 7” was an impor-
tant player in a first phase of construction, he was a player that
performed good passes, a player who is not very vertical, that
served to circulate the ball, but was in less offensive zones. In
this way, he has a large number of interventions in the game,
but in "practical" terms, in offensive terms, his contribution was
reduced. It was basically a ball circulator, especially when the
ball circled the defensive line.

Coach 1

“Player 7” was a player where the ball passed a lot, maybe
it was the central (defensive) element that would guarantee
greater safety and less risk in the exit of ball. “Player 10” and
“Player 11” were players who gave a very strong dynamic to
the game. “Player 10” more in terms of accelerating with the
ball, of creativity; and “Player 11" a passer-by but very assertive
player.

Coach 2
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Table 2
Degree centrality and prestige of each pitch position during all included matches.
DC’ DpP
Mean  SD CV% 95%CI Mean  SD [@%4 95%CI
LD 0.01 0.01 100.00  [0.00;0.02] 0.01 0.01 100.00  [0.01;0.02]
cD 0.01 0.02  200.00 [0.00;0.02] 0.03 0.01 3333 [0.02;0.03]
RD 0.01 0.01 100.00  [0.00;0.01]  0.01 0.01  100.00 [0.01;0.01]
LPD 0.16 0.05  31.25 [0.13;0.19]  0.17 0.05  29.41 [0.14;0.20]
CPD 0.12 0.04 3333 [0.09;0.14]  0.12 0.02 16.67 [0.10;0.13]
RPD 0.15 0.05 3333 [0.11;0.18] 0.16 0.06 37.50 [0.12;0.20]
LPO 0.16 0.07  43.75 [0.12;0.21] 017 0.08  47.06 [0.12;0.22]
MPO  0.08 0.03 375 [0.06;0.09]  0.08 0.02  25.00 [0.07;0.09]
RPO 0.19 0.05 26.32 [0.16;0.22]  0.19 0.06 3158 [0.15;0.23]
LO 0.04 0.02  50.00 [0.02;0.05]  0.02 0.01 50.00 [0.01;0.02]
co 0.02 0.01  50.00 [0.01;0.02]  0.01 0.01 100.00  [0.00;0.01]
RO 0.06 0.03  50.00 [0.04;0.08] 0.04 0.02  50.00 [0.02;0.05]

DC’: standardized degree centrality; DP": standardized degree prestige; SD: standard deviation;
CV%: percentage of coefficient of variation; 95%Cl: 95% of confidence interval.

Table 3

Proximity prestige (PP’) and influence range closeness centrality (IRCC) of each pitch position

during all included matches.

PP’ IRCC

Mean SD CV% 95%Cl Mean SD CV% 95%Cl
LD 0.7 045 64.29 [0.41;0.99] 0.21 0.24 114.29 [0.06;0.37]
cD 0.75 0.2 26.67 [0.63;0.88] 0.33 0.33 100.00 [0.13;0.54]
RD 0.57 0.26  45.61 [0.41;0.74] 0.14 0.18 128.57 [0.02;0.25]
LPD 1.09 0.23  21.10 [0.95;1.23] 0.96 0.17 17.71 [0.85;1.07]
CPD 1.04 0.18 17.31 [0.92;1.16] 0.95 0.22  23.16 [0.81;1.10]
RPD 1.04 0.21 20.19 [0.91;1.18] 0.94 0.22 2340 [0.80;1.09]
LPO 0.96 0.13 13.54 [0.88;1.04] 0.92 0.22 2391 [0.78;1.05]
MPO 0.8 0.15 18.75 [0.70;0.89] 0.82 0.27 3293 [0.65;0.99]
RPO 0.89 0.14 15.73 [0.80;0.98] 0.97 0.28  28.87 [0.80;1.15]
LO 0.31 0.29  93.55 [0.13;0.49] 0.68 0.31 45.59 [0.48;0.87]
co 0.13 0.23 176.92 [0.02;0.27] 0.51 0.2 39.22 [0.38;0.64]
RO 0.38 0.26  68.42 [0.22;0.55] 0.81 0.26  32.10 [0.65;0.97]

SD: standard deviation; CV%: percentage of coefficient of variation; 95%Cl: 95% of confidence

interval.

Network centralities of the players considering the
overall interactions of the analyzed matches.

DC DP’ PP’ IRCC

Player 1 0.015 0.031 3.141 2625
Player 2 0.080 0.083 3.946 3.629
Player 3 0.000 0.000 0.000 0.000
Player 4 0.096 0.087 4.074 3.85

Player 5 0.059  0.061 3.669 3.512
Player 6 0.015 0.018 2528 2.426
Player 7 0.087 0.098 4.116 3.673
Player 8 0.013 0.015 2127 2.352
Player 9 0.027  0.027 2914  2.800
Player 10 0.119  0.115 4426  4.037
Player 11~ 0.084  0.101 4337  3.637
Player 12 0.075 0.059 3.807  3.669
Player 13 0.070  0.083 3.962  3.499
Player 14  0.017 0.011 2314  2.237
Player 15 0.076 0.080 4.006  3.549
Player 16  0.027 0.027 2923 2812
Player 17  0.040 0.024 2.829 2.784
Player 18  0.012  0.008  1.921 1.527
Player 19  0.029 0.032 3.110 2.453
Player 20  0.031 0.016 2.727  2.866
Player 21  0.003  0.001 0.787  1.293
Player 22 0.001 0.001 0.775 0.756
Player 23  0.010 0.013  2.061 1.966
Player 24  0.000 0.000 0.000  0.000
Player 25  0.017  0.01 2302 2.687

DC': standardized degree centrality; DP": standard-

ized degree prestige; PP": standardized proximity
prestige; IRCC: influence range closeness centrality

ratio.

4. Discussion

The purpose of this research was to analyze the offensive pro-
cess of AS Monaco, through the combination of network methods
and semi-structured interviews of two coaches from the technical
staff.

Results of the study revealed that the Right Pre Offensive (RPO)
zone was the most prominent pitch region during passing se-
quences, followed by the Left Pre Offensive (LPO) and Left Pre De-
fensive (LPD) zones. These results reveal a clear tendency for the
team to build passing sequences in those areas and can be as-
sociated with the information of the most central players of the
team: player 10 (defensive midfielder), player 11 (box-to-box mid-
fielder) and player 2 (right external defender). Moreover, the main
pitch regions for the passing sequences of AS Monaco are also in
line with a previous study that used a network approach analyz-
ing the main regions that led to scored goals [17]. In that study, it
was found that central and right offensive midfield regions were
the most recruited to receive passes and also to execute passes
[17]. Therefore, it seems that the offensive regions immediately be-
fore the penalty area are highly recruited during passing sequences
possibly because they are close enough to exploit the penetration
of the strikers or the wingers without the high pressure created
by a typical numerical inferiority observed within the penalty area
[39].

When analyzing the centrality levels of the players we observed
that the most recruited players during the passing sequences were
player 10 (defensive midfielder), player 11 (box-to-box midfielder)
and player 7 (central defender). The findings are in line with pre-
vious studies that typically report midfielders as the most promi-



6 H. Sarmento, EM. Clemente and E. Gongalves et al./Chaos, Solitons and Fractals 133 (2020) 109676

nent players in the network process that occurs during passing se-
quences [19,20,40]. Furthermore, it emphasizes the role of the cen-
tral defender as one of the first elements in the attacking build-
up play from the first third of the pitch [20]. Moreover, the high
prominence levels of player 10 and player 11 are in line with the
statement and idea of the coach about the importance of those
players in the construction phase, and also the importance of
player 7 in ensuring construction of offensive sequences from the
defensive area.

The centrality outbound levels (passes executed) also revealed
player 10 (defensive midfielder) as the most prominent, followed
by player 4 (right external defender) and player 7 (central de-
fender). Those results are, once again, in line with previous find-
ings [41], namely that those playing positions present higher lev-
els of passes without high opponent pressure, serving as “security”
lines to move and circulate the ball, as stated by the coach dur-
ing the interview. Moreover, player 10 was also nominated by the
coach as a player with “great ability to see and analyze the game”
thus confirming the importance of this player to serve as the link-
age factor between defensive and forward lines during attacking
build-up (in an indirect style).

The results from the semi-structured interviews with the
coaches of this team reveals a clear agreement between the data
collected during network analysis. Additionally, some important in-
formation came from the interviews and the deeper knowledge
that the coaches have from their team. In this sense, is important
to highlight that the key player, often considered the player that
has the most actions in a match, is perceived in a different way by
the coaches. For them, the key player is the one who takes a deci-
sive action at key moments of the match, not the one that has the
most frequent actions.

This study allows us to verify that network analysis confirmed
the coaches’ perceptions of the performance of their players and
team. Some detailed and important information about the speci-
ficities of the game can help the technical staff better prepare
training sessions in order to improve performance. Additionally, we
confirmed that this method can be effectively used as a low-cost
and easy-to-use approach to identify collective tendencies in pass-
ing sequences.

The mixed-method approach employed in this investigation
highlighted the benefits of engaging coaches (and practitioners)
in the research process, helping contextualize the findings of the
quantitative analysis. This approach should be utilized when and
where possible, particularly when undertaking case study research
with elite athletes [28,42]. This will not only help answer descrip-
tive research questions, but also facilitate interventional research
designed to specifically improve the processes of coaches, as well
as player performance and health [27,28].

A limitation of this study is that we only looked at the offensive
behavior of the observed team. Future studies should also consider
the defensive behavior of both the observed and opponent teams,
which may help explain the findings of the offensive network anal-
ysis.

Conclusion

The present study revealed that the perceptions of the coaches
regarding the prominence level of specific players during the at-
tacking build-up was confirmed by the network centrality analysis.
It was observed that player 10 (defensive midfielder) and 11 (box-
to-box) were the most prominent players in ball receptions from
their teammates and player 7 (central defender) was recruited the
most through his capacity to serve as security pass line when
circulating the ball during indirect attacking build-up. The pitch
zones immediately before the penalty area were the most recruited
when passing and receiving the ball, revealing the importance of

these regions when trying to score or penetrate the scoring zone,
but without too much defensive pressure or numerical inferior-
ity. The analysis from the coach interviews revealed an agreement
with the network analysis data. Additionally, some important in-
formation about the specificity of game style came from the in-
terviews. This cooperation between scientists and technical staff is
productive and should be used regularly in order to improve both
scientific and training methods, and enhance the relationship be-
tween researchers, practitioners and coaches.
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