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An analysis of the efficiency of preparatory posture and anticipation actions performed by goalkeepers
in the 2018 FIFA World Cup
Analisis de la eficiencia de la postura preparatoria y las acciones de anticipacion realizadas por los
porteros en la Copa Mundial de la FIFA 2018
Henrique Borgato Gryszczenko, Julia Barreira, Gabriel Orenga Sandoval, Luciano Allegretti Mercadante,
Universidade Estadual de Campinas (Brasil)

Abstract. The objective of this study was to analyze the efficiency of goalkeeper in anticipation and preparatory posture during the
2018 FIFA World Cup. By analyzing video footage of official matches, we examined 669 shots taken throughout the competition. For
each shot, we collected data on the goalkeeper's position (considering their preparatory posture and anticipation) and the outcome of
the action (save or goal). Preparatory posturing was present in nearly all shots (n=611; 91%), while anticipation positioning was less
frequently used (n=409; 61%). We did not find a significant association between preparatory posture and the outcome of the action
(x*=1.333; p=0.248). However, we did find a significant and moderate-sized association between anticipation positioning and the
outcome of the action (x*=71.49; p<<0.001). In this situation, actions involving anticipation led to more goals conceded. Based on
our findings, without taking into consideration the shooting situation, anticipation seems to have been less efficient in defending
goals. These findings are important for coaches to incorporate into the training process to enhance the chances of success during
matches.
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Resumo. O objetivo desse estudo foi analisar a eficiéncia das posi¢des de expectativa e antecipagdo realizadas por goleiros durante a
Copa do Mundo de 2018. Por meio da analise de video dos jogos oficiais, foram analisadas 669 finalizagdes realizadas ao longo da
competigdo. Para cada finalizagdo coletamos a posigao do goleiro (considerando sua posigao de expectativa e antecipagdo) e o resultado
da agdo (defesa ou gol). A posicao de expectativa esteve presente em quase todas as finalizagdes (n=611; 91%), ja a antecipagio foi
menos utilizada (n=409; 61%). Nao encontramos uma associagdo significativa entre a expectativa e resultado da a¢do (x2=1.333;
p=0.248). Entretanto, encontramos uma associagdo significativa ¢ de tamanho médio entre a antecipagio e resultado da agdo
(x*=71.49; p<0.00). Nessa situagdo, agdes com antecipagao levaram a mais gols sofridos. Com base em nossos resultados, sem levar
em consideragdo a situacao de finalizagdo, a antecipagao parece ter sido menos eficaz na defesa dos gols. Essas informagaes sdo impor-
tantes para treinadores incorporarem no processo de treinamento e aumentarem as chances de sucesso durante o jogo.

Palavras-chave: Analise de desempenho, Futebol, Alto rendimento, Treinamento, Competigdo

Resumen. El objetivo de este estudio fue analizar la eficiencia de las posiciones de expectativa y anticipacion adoptadas por los porteros
durante la Copa del Mundo de la FIFA 2018. A través del analisis de video de los partidos oficiales, se evaluaron 669 intentos de gol
realizados a lo largo de la competicion. Para cada intento de gol, se registro la posicion del portero (considerando su posicion de
expectativa y anticipacion) y el resultado de la accion (defensa o gol). La posicion de expectativa estuvo presente en casi todos los
intentos de gol (n=611; 91%), mientras que la anticipacion se utilizo menos (n=409; 61%). No se encontré una asociacion significativa
entre la expectativa y el resultado de la accion (x?=1.333; p=0.248). Sin embargo, se encontr6 una asociacion significativa de tamafio
medio entre la anticipacion y el resultado de la accion (x2=71.49; p<0.00). En esta situacion, las acciones con anticipacion llevaron a
mas goles encajados. Basandonos en nuestros hallazgos, sin tener en cuenta la situacion de tiro, la anticipacion parece haber sido menos
eficiente en la defensa de goles. Esta informacion es importante para que los entrenadores la incorporen en el proceso de entrenamiento
y aumenten las posibilidades de éxito durante el juego.

Palabras clave: Analisis de rendimiento, Fltbol, Alto Rendimiento, Entrenamiento, Competicion
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Introduction

The goalkeeper plays a crucial role in the sporting suc-
cess of football teams and has been receiving increasing at-
tention from the scientific literature. Most of the studies
conducted have investigated the physiological demands and
anthropometric characteristics of these players (Otte etal.,
2019; Rodrigues Alves et al., 2022). These studies have
provided valuable information for the physical training of
athletes and have shown how the requirements of this posi-
tion have evolved over the years (Ziv & Lidor, 2014; Ajamil
et al., 2018; Gonzalez Rodenas et al., 2020; Altavilla,
2023). However, the goalkeeper's performance is influ-
enced by various actions beyond their physical condition-
ing, indicating the need for research that explores their
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characteristics from other perspectives. Among these new
demands are the technical and tactical aspects of their ac-
tions (Obetko et al., 2022).

Match analysis has addressed the technical and tactical de-
mands of games and identified success indicators for goal-
keepers (Seaton & Campos, 2011; Tienza-Valverde et al.,
2023). These analyses can capture defensive, offensive, and
transition moments, highlighting the importance of the ac-
tions for the match outcome (Mercado-Hernandez et al.,
2022; Santos et al., 2022). Although the goalkeeper can con-
tribute in all these phases of the game, their greatest contri-
bution lies in the defensive phase (Tienza-Valverde et al.,
2023). According to Sainz et al. (2006), the goalkeeper's
body position when performing defensive actions is specific
information that helps understanding their performance in
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the game, as well as provides knowledge for the develop-
ment of training tailored to the game's demands. Prepara-
tory posture and anticipation action are among the potential
performance indicators that can be investigated (Ibrahim et
al 2019; Savelsberg et al., 2002).

The preparatory posture is characterized by the goal-
keeper's body posture with flexed knees and hips and arms
positioned alongside the body before performing a defen-
sive movement (Cordeiro, 2018). We find similar body po-
sitioning in other sports, such as volleyball and tennis,
where the athlete adopts this posture to receive a serve or
attack from the opponent. Just like in basketball, the pos-
ture with flexed knees and arms alongside the body ofters
better conditions for blocking and marking, preventing the
opponents' progression. Ibrahim et al. (2019) in kinematics
analyses of diving saves of eclite goalkeepers in football,
found that the preferred preparatory posture was character-
ized by a stance width (SW) of 33% of leg length, 62° knee
flexion angle (KA), and 63° hip flexion angle. This action is
suggested to be beneficial for their performance, as it facil-
itates the jumps or diving to save the balls (Gallo, etal 2010,
Ibrahim et al 2019). Nevertheless, the preparatory posture
has been investigated by few authors, both during the game
and in penalty shootout situations, indicating that goalkeep-
ers frequently perform this gesture in their matches and
suggesting that this preparatory posture can contribute to
the goalkeeper moving with greater speed and precision,
thereby increasing the chances of success (Ibrahim et al,
2019; Savelsberg et al., 2002).

Anticipation is characterized by the goalkeeper's move-
ment to perform a defensive action before the contact of the
opponent with the ball and directs it towards the goal. The
conditions for the goalkeeper to anticipate or not at the mo-
ment of a shot can vary significantly according to the game
situation (e.g. set pieces or in-play ball).

In set piece situations, such as free kicks or penalties, the
goalkeeper can choose to anticipate or not once they have a
clear view of the trajectory of the ball and they can start
their defensive movement at the moment they deem appro-
priate. On the other hand, during in-play ball, the goalkeep-
ers face three different conditions: i) being stationary and
adopting an anticipatory movement and choosing whether
to anticipate or not; ii) being already in motion which makes
not possible to adopt a preparatory posture, and conse-
quently, anticipation; iii) successive saves, in which after
making a save, there is a new need for defense, not allowing
adequate positioning time. In this last case, the goalkeeper
cannot be in a preparatory posture and does not have a
choice as to whether to anticipate or not.

Wisiak (2006) observed 110 penalty kicks from national
and international championships and found that goalkeepers
anticipated in 89.1% of the kicks, with goalkeeper anticipa-
tion present in all successfully defended kicks. Gryszczenko
(2016) found similar statistics in 86 penalty kicks from na-
tional teams, as in all the kicks analyzed, in which goalkeep-
ers had anticipated, indicating an increase in this movement
pattern over the years. In both studies, goalkeepers chose
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to anticipate the defensive action in relation to the oppo-
nent's shot, and consequently, made their saves from this
condition. More recently, Andrew & Causer (2022) in a
study involving athletes from different sports - soccer play-
ers, invasion sports players (e.g. Rugby) and other sport
players (e.g. Swimming), administered an anticipation re-
sponse test in penalty kick situations. The athletes were di-
vided and compared by the skills levels of practice, and
through a video-based of soccer penalty kicks and by an an-
ticipation test, participants should select the direction of the
ball to the goal. They concluded that football players exhib-
ited superior anticipation responses against the athletes of
other sports, suggesting an inherent connection between
anticipation, penalty kicks, and skills cultivated in soccer.

The studies presented above suggest a potential rela-
tionship between preparatory posture and goalkeeper per-
formance, as well as anticipation and successful actions.
However, there are still some gaps to be investigated. First,
these relationships were initially investigated in penalty sit-
uations, indicating the potential for further examination in
actual games, such as international championships and the
World Cup. Analyzing the goalkeepers participating in a
World Cup edition can provide signiﬁcant insights for the
discussion and development of studies on this position, as it
is the premier international tournament for national teams
in the sport, with significant sporting, social, and economic
importance. Furthermore, the competition is contested by
the best athletes from each country, ensuring a high level of
competitiveness and technical skill among goalkeepers. Sec-
ondly, the relationship between preparatory posture and
anticipation has not yet been investigated and may provide
new insights into the interaction between these variables
and the success of goalkeepers' actions.

Therefore, the objectives of this study were to charac-
terize the defensive actions of goalkeepers in World Cup
matches concerning the preparatory posture and anticipa—
tion, and to analyze their relationship with the defensive
success of these actions.

Methods

The present study analyzed all 669 defensive actions
performed by goalkeepers following the opponent's shots
on the goal at the 2018 FIFA World Cup® in Russia. The
competition consisted of 32 national teams, qualified
through continental qualifiers, which contested 64 official
matches. The matches were played in group format (n=48)
and on knockout stage (n=16). The games were recorded
in videos from media broadcasts, thus freely accessible. The
game videos were used to collect goalkeeper action data us-
ing Kinovea® software (version 0.8.15, scout module).
The Figure 1 shows an example of the procedure used in
data collection.

To ensure data collection reliability, the games were
watched twice by the same observer. Furthermore, three
matches (randomly selected) were analyzed by a second
evaluator to verify the reproducibility of data collection.
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The Kappa (K) values ranged from .83 to 1.00 for the pre-
paratory posture, anticipation and the outcome of the ac-
tion. The data was organized and processed in Excel®
spreadsheets.

All 41 goalkeepers who participated in the matches of
the 2018 FIFA World Cup were included in this study. As
inclusion criteria, we only analyzed shots directed at the
goal, requiring the goalkeeper to make a save or resulting
in a goal. Defensive actions performed by goalkeepers on
balls that were not directed at the goal, such as intercepting
crosses into the box and opponent's long passes, were not
considered for this study. The type of opponent's shot (in-
play or set piece) was not taken into account, nor was the
location of the shot (inside the box, penalty area, outside
the box).

To analyze all the actions, the concepts of preparatory
posture and anticipation, related to the goalkeeper's body
position and initial movement, were initially defined, in ad-
dition to defensive actions following the opponent's shots
on goal. Table 1 presents the variables collected in this

study and their subcategories.

Figure 1. Screenshot of the data collection procedure using Kinovea software.

Table 1.
Variables collected in this study and their subcategories.
Variable Categories
Names of the national teams that competed in the
Teams
match
Goalkeeper Name of the goalkeeper that performed the action
Time Time of the match that occurred the action

Competition stage Group; Knockout

Preparatory posture Used; non used

Anticipation Used; non used

a) with control, where the goalkeeper saves the ball
and retains possession of it; b) without control fol-
lowed by possession by the opposing team; c) without
Defensive action control followed by possession by the defending
team; d) without control followed by the ball going
out of play; e) with a foul on the goalkeeper, and f) a

conceded goal.

Preparatory posture and Anticipation

This category is related to the goalkeeper's body posi-
tion before a defensive action and their initial reaction to
perform the action. They were defined as follows:

Preparatory posture: It consists of the goalkeeper's body
position before any movement performed by, he or she in
the defensive action. In order to jump, dive, or move, their
knees and hips need to flex. If they are flexed at the moment
the opponent shoots the ball, with their arms by their side,
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it indicates that the goalkeeper is in the preparatory pos-
ture. (Cordeiro, 2018; Ibrahim, 2019).

Anticipation: Defined based on the moment when the
goalkeeper starts their movement to perform a defensive
action. It was considered anticipation when the goalkeeper
loses contact with one of their feet off the ground before
the opposing player directs the ball towards the goal
(Gryszczenko, 2016; Savelsberg et al., 2002).

Defensive actions

Defensive actions were considered to be either a goal
save or an attempt when a goal is scored. A goal save was
defined when the goalkeeper prevents the ball from reach-
ing the goal after the opponent's shot.

After identifying defensive actions, the results of goal
saves were also collected within six subclasses: a) with con-
trol, where the goalkeeper saves the ball and retains posses-
sion of it; b) without control followed by possession by the
opposing team; c) without control followed by possession
by the defending team; d) without control followed by the
ball going out of play; e) with a foul on the goalkeeper, and
f) a conceded goal.

Statistical Analysis

The data were summarized and presented in relative and
absolute frequencies. The association between variables was
analyzed using the Chi-Square test. The effect size was cal-
culated using Cramer's V and interpreted as follows: null <
0.1; small 0.1 < effect size < 0.3; medium 0.3 < effect size
< 0.5; large effect size > 0.5 (Cohen, 1988). To compare
the efficiency of the defensive actions between the group
and knockout stages, we normalized the values of defensive
actions in each group based on the number of games played
by each team and used the average per game for each action.
The unpaired Student’s t-test was used to analyze the dif-
ference between them. The significance level was set at p <
0.05, and all analyses were performed using the GraphPad
Prism software program, version 8.4.3.

Results

In total, 669 goal attempts were analyzed, with 500
(74.7%) categorized as goalkeeper saves. The majority of
defenses occurred with the preparatory posture (n=611;
91%), including both actions with and without anticipation.
When analyzing anticipation separately, we found that most
defenses occurred without anticipation (n=409; 61%). The
relationship between anticipation and preparatory postures
is presented in Table 2. We found a significant association
between the variables, with most defenses occurring in with
preparatory posture and without anticipation.

Table 2.

Association between anticipation and preparatory postures

Without anticipation ~ With anticipation Chi-Square

Wlthout preparatory

! 49 (84%) 9(16%)  x*=14.57

POS ure

With Pr?’ar"‘“’ry 360 (59%) 251 (41%)  p<0.001
POS ure
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Table 3 shows the frequency of preparatory posture and
anticipation by goalkeeper in terms of saves or conceded
goals. It is noticeable that the preparatory posture is
adopted in most goal attempts. However, this position did
not show a significant relationship with the efficiency of the
action performed (Cramer's V = 0.04). Regarding anticipa-
tion, we found a significant and moderate association with
the action's efficiency (Cramer's V = 0.32). In this case,
non-anticipation was associated with a higher rate of saves,
while anticipation was more associated with conceded
goals.

Due to the high usage of the preparatory posture, we
analyzed the action's outcome in this situation when per-

posture, those that did not utilize anticipation were more
effective.

Furthermore, there are situations during the game with
consecutive shots in a single attack or situations in which the
goalkeeper is in motion at the moment of the shot, prevent-
ing the adoption of the preparatory posture. However,
these situations account for only 9% of the shot attempts.
Even in these conditions, the effectiveness of the goalkeeper
in saving the goal without anticipation was higher (86%)
than when goalkeepers anticipate (55%).

Table 3.
Distribution of goalkeeper actions in shot attempts, without and with the prepar-
atory posture, distinguishing between goal saves and conceded goals

formed with or without anticipation (Table 4). We found a Defense  Goal Total Chi-squarc
significant association with a moderate effect (Cramer's V. Preparatory  Without 47(81?0 11 ('9‘?’) 58 ('000/00) x=1.333
= 0.39) between anticipation in the preparatory posture posture Wih 450 (%) 198 (e%) 6LL(100%) p=0.243
. Without 352 (86%) 57(14%) 409 (100%) x?=71.49
and the action's outcome. Within actions with preparatory Anticipation v 148 (57%) 112 (43%) 260 (100%)  p<0.001
Table 4.
Association between anticipation in the preparatory posture situation and the outcome of the action
Anticipation Control Rebound to opponent  Rebound to team Out of bounds rebound Foul Goal Chi-squere
Without 213 (59%) 27 (8%) 28 (8%) 40 (11%) 2 (0%) 50 (14%) =101 .4
With 54 (21%) 24 (10%) 32 (13%) 32 (13%) 1.(0%) 108 (43%)  p<0.001

The comparison between the group and knockout stages
is shown in Figure 2. Significant statistical difference was
found between the eliminated and qualified teams with a
higher number of anticipations per match in group stage.
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Figure 2. Defense with anticipation in the group and knockout stages. Legend: *
difference statistically significant in Student’s T test (p<0.05).

Discussion

The preparatory posture and anticipation are conditions
of the goalkeeper have already been investigated in specific
moments of the game such as penalty kicks, but have been
relatively less discussed in defensive actions during the game
(Gallo 2010, Murgia et al. 2014, Cordeiro, 2018, Ibrahim
etal., 2019). To the best of our knowledge, this is the first
study to investigate these actions in World Cup matches. In
our study, we observed a significant association between an-
ticipation and the defense outcome, with non-anticipation
being more favorable for saving the shots. On the other
hand, we did not find an association between preparatory
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posture and the defense outcome. Considering the data col-
lection method and the objectives of this study, it is possible
to compare the results obtained with other studies that have
analyzed the behavior of goalkeepers in specific situations.

In our study we found that with non-anticipation was
more favorable for saving the shots compared to anticipa-
tion. This finding is contradictory with previous studies
pointing out goalkeepers perform better when they antici-
pate the opponent's shot in penalties kicks (Wisiak, 2006;
Gryszczenko, 2016). In this situation, successful goalkeep-
ers in anticipation were those who, by waiting longer to in-
itiate the diving movement, spent more time focusing on
the kicker's supporting leg (McMorris & Colenso 1996,
Geert et al. 2002, 2005). Additionally, based on analyzed
penalty kick videos, goalkeepers anticipate more effectively
when the kicker uses the right foot rather than the left. In
this way, due to the stationary situation of the penalty, it is
possible for the goalkeeper to have access to more pre-kick
information that favors their anticipation movement. Still,
penalty kick situations are unique because the ball is close to
the goal, and due to the speed of the ball, the goalkeeper must
initiate their defensive movement before the moment of the
kick.

In actions during regular gameplay, the conditions are dif-
ferent, and this early movement can hinder the goalkeeper's
performance in making saves. Unpredictable plays and quick
decision-making during the game can make it difficult to cap-
ture all this information and minimize the potential for antic-
ipation. Although no articles on anticipations and the prepar-
atory posture during regular gameplay were found, we sup-
pose that the anticipation during the match may also repre-
sent an advantage to the attacker once he can make a decision,
choosing the direction and speed of the ball, according to the
previous displacement of the goalkeeper. Based on our
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findings, goalkeepers adopt the preparatory posture when-
ever possible before shot attempts. Still, this action was not
related to the defense outcome. In a previous study, Ibra-
him et al. (2019) showed a positive relationship between
preparatory posture and defending the shot. They reported
that the goalkeeper's ideal preparatory posture can contrib-
ute to better performance in vertical jumps, saving dives
and faster move in vertical or horizontal. Although this po-
sition appears to positively favor the goalkeeper's physical
performance, we may not have found this association in the
study due to the high level of the players analyzed, repre-
senting their national teams in the World Cup, and the low
occurrence of defenses without the preparatory posture.

When the preparatory posture is adopted in association
with the choice to anticipate or not, Table 4 highlighted the
importance of not anticipating for increased effectiveness
and favoring the possibility of the goalkeeper gaining con-
trol of the ball. Maintaining the preparatory posture and not
anticipating can increase the goalkeeper's effectiveness and
lead to better team results. When there is anticipation, even
with the preparatory posture, only 21.5% of the shot at-
tempts result in the goalkeeper gaining control of the ball.
Furthermore, with preparatory posture without anticipa-
tion, 71% of the shot attempts are successtul, while only
29% are unsuccessful. However, in the shot attempts in
which the goalkeeper assumes the preparatory posture but
anticipates, only 35% of the attempts to save the goal are
successful.

We also found that the goalkeepers in the knockout
stage anticipated less in their defensive actions compared to
the goalkeepers in the group stage (Figure 2). Goalkeepers
of the qualified teams were able to maintain the preparatory
posture until the decision not to anticipate. It would be
overly simplistic to indicate that the team's performance
was influenced solely by this variable. However, this result,
combined with previous studies, indicates that goalkeepers
from teams that advance to the knockout stage tend to out-
perform those from teams that only compete in the group
stage (Mercado-Hernandez et al., 2022).

While this study has contributed to understanding the
efficiency of preparatory posture and anticipation actions of
goalkeepers in the clite of world football, it is essential to
acknowledge its limitations. We did not analyze the loca-
tion where the shot took place, which would have allowed
us to consider the distance between the opponent and the
goalkeeper. This condition could have also contributed to
the discussion of whether the goalkeeper anticipates by
choice or due to the opponent's attacking condition. Ac-
cording to their distance, the goalkeepers may not have
time to position themselves in the preparatory posture or
to anticipate. Based on these findings, we suggest that fu-
ture studies incorporate additional variables into the analy-
sis, such as the origin of the ball, the distance from the goal,
and the possibility of associating the techniques used for
goalkeeping in different conditions. We also recognize that
there are small variations in the preparatory posture and an-
ticipation actions that were not addressed in this study and
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could be explored by future investigations. Similarly, stud-
ies investigating individual actions of goalkeepers could also
contribute to reinforcing this variability in the role. Finally,
studies like this could also be conducted in women's foot-
ball, a practice that has been growing over time but has a
less extensive literature compared to men's football (Kryger
etal., 2020).

Conclusion

It is well-known that goalkeepers play a significant role
in the outcome of a game, and certain actions can influence
their performance. We have observed that the preparatory
posture is widely used by goalkeepers but is not decisive for
goalkeeping, while anticipation indicates significant changes
in performance during the game. The preparatory posture
combined with non-anticipation has proven to be effective
for saving shots. As a practical implication, this result sug-
gests that goalkeepers should consider adopting this combi-
nation whenever possible, aiming for improved goalkeeping
efficiency and favorable outcomes, such as the goalkeeper
gaining control of the ball or making a partial save without
arebound. Furthermore, this study also indicates the need
for further research exploring the relation between prepar-
atory posture, anticipation, and the characteristics of the
shot, such as the origin of the ball and the distance from the
goal.
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