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ABSTRACT
Purpose. The present study aimed to examine the current methods employed to assess anticipation in soccer players as well as 
to elicit the main findings of recent studies. Methods. The study was carried out in systematic review form and its sample com-
prised nine scientific papers published in academic journals. Only the studies involving soccer players (professionals and amateurs, 
except goalkeepers) were included in this review. Results and conclusions. We observed that most of the studies employed video 
footage obtained from soccer matches, which are occluded at a given point for study participants to quickly and precisely elicit 
the positions of opponents, teammates and the ball as well as anticipate actions (dribbling, shooting, passing) from surrounding 
players (teammates and opponents). In addition, the studies compared the performance of players from both high and low com-
petitive levels in anticipation tasks.
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Introduction

The ability to anticipate actions from teammates, op-
ponents and the movement/direction of the ball has 
been considered essential to expert performance in soc-
cer [1, 2]. Consequently, better players are not always 
those who are able to see a move but rather those who 
are able to foresee it [3]. The ability of the individual 
to foresee what is the most likely outcome of an event 
before it occurs is defined as anticipation [4]. This cog-
nitive process has been highlighted by the literature as 
essential for the performance of soccer players, since the 
game complexity/dynamics demand from its players 
the ability to foresee upcoming actions.

Over the years, different experimental designs have 
been utilized to assess soccer players’ anticipation. Among 
the studies conducted on soccer players, many attempt 
to distinguish the key skills for success in this sport and 
some findings have indicated several examples. These in-
clude superior ability in recognizing information through 
opponents’ postural cues, thus anticipating forthcoming 
movements [5], faster and more precise pattern recog-
nition in structured situations that are specific of the task 
at hand [6] and superior ability to more precisely foresee 
(within time constraints) the movements of teammates 
and opponents [7, 8]. Furthermore, research has been 
conducted with the aim to demonstrate that more ex-
perienced players are more precise in anticipating the 
time and movements of opponents, teammates and 
the ball [9–11].

The aim of this study was to present a systematic 
review of the current methods used to assess soccer 
players’ ability to anticipate time and movement and 
elicit the main findings of such experimental studies 
with respect to this perceptual-cognitive skill.

Material and methods

The sample of this study comprised nine experimen-
tal studies, indexed in the following scientific journal 
databases: B-On (n = 2), Web of Knowledge (n = 3), 
MEDLINE (n = 1), Scopus (n = 1), ScienceDirect (n = 1) 
and EBSCO (n = 1). The process of search and selection 
of papers followed the model proposed by Domholdt 
[12] and is presented in Figure 1.

The search for papers was conducted between July and 
August 2013. The criteria for inclusion of the studies 
were the following: 1) in journals offering free and com-
plete manuscripts, 2) published between 2003 and 2013, 
3) involving human beings and an experimental design 
and 4) in English.

The search in the databases was conducted through 
the use of terminologies indexed within the “Descriptors 
in Health Sciences” established by the Virtual Health 
Library as developed from the Medical Subject Headings 
by the U.S. National Library of Medicine, which allows 
the use of common terminology in Portuguese, English 
and Spanish. The terms used to perform the search were 
“football”, “soccer” and “anticipation”.

Search modes were selected with the aim of refining 
the search through the following filters: “Title”, “full 
text”, “free full text”, “abstract” and “humans” within 
all databases. After the initial search, 93 papers were 
found. During a consultation for selection which papers 
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Figure 1. General description of the systematic review 
process; diagram adapted from Domholdt [12]

Figure 2. Flowchart of the study selection process

were to be included in this systematic review, exact du-
plicates of papers were excluded, thus reducing search 
results to 60 papers.

Hereafter, the study abstracts were read. At this stage 
50 additional papers were excluded according to the 
following criteria: 1) relating anticipation to any other 
sport, 2) samples with individuals under 10 years and 
over 30 years old, 3) included participants with any kind 
of pathology or disability, 4) analysed anticipation in 
goalkeepers and 5) examined anticipation in female soc-

cer players. After a full reading of the remaining studies, 
nine papers were selected and subjected to a detailed 
reading and interpretation as presented in the flowchart 
in Figure 2.

Results

The papers included in this review are described in 
Table 1 with respect to the sport, age level, authors and 
year of publication. Among the studies analysed, all 
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examined anticipation via videotaping, in which an 
image was occluded at a certain moment. After occlusion, 
participants were to determine as fast and precisely as 
possible the place and final direction of the ball. Videos 
with point-light display (PLD) were also utilized. In this 
model, light spots replaced players’ video images. As-
sessment procedures within this model were the same 
as those of the previous model.

One study investigated the influence of activities per-
formed during their development on anticipation skills 
[1]. In this study, the duration of soccer practice and 
soccer-related activities was analysed and its aim was 
to identify the contribution of each of these variables in 
the development of perceptual-cognitive processes such 
as anticipation and decision-making. Another study 
assessed the activated brain regions and the magnitude 
of such activation in an anticipation task [13]. The re-
sults of this study indicated that different brain regions 
are activated in different perceptual-cognitive tasks. All 
papers included in this review grouped their samples 
by competitive level or by performance in the adopted 
task of their analyses.

Discussion

The aim of this systematic review was to present the 
current methods used to assess soccer players’ ability 
to anticipate time and movement and elicit the main 
findings of experimental studies with respect to this 
perceptual-cognitive skill.

The method of having players visualize videotaped 
soccer scenes, with images being occluded at a given mo-
ment, was employed in a large degree as were videos with 
point-light displays (PLD). We found that these analyses 
were performed with the aim of comparing players re-
garding their competitive level [1, 2, 8–11, 13–15]. In 
the study of Ward and Williams [8], videotaped scenes 
were used to assess (besides anticipation), memory and 
situational probabilities (i.e. which player was better po-
sitioned to receive a pass). Video sequences comprised 
1 vs. 1, 3 vs. 3 and 11 vs. 11 scenarios. Participants were 
grouped according to their competitive level, with youth 
academy players (U-9, U-11, U-13, U-15 and U-17) from 
English Premier League clubs being considered as high-
level players. Participants categorized as low competitive 
level players were those who played at the recreational 
or university levels. In this study, the authors identified 
significant differences in the accuracy of anticipatory 
responses between the high and low competitive level 
players in the 1 vs. 1 and 11 vs. 11 situations (p < 0.003 
and p < 0.001, respectively). When comparison took age 
into consideration, statistically significant differences 
were found only in the 3 vs. 3 scenario (p < 0.001). In this 
case, U-13 players displayed the poorest results compared 
with those from the U-9 and U-17 levels (p < 0.001). It is 
noteworthy that differences between players from dif-
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ferent competitive levels in the 11 vs. 11 scenario were 
only observed in the anticipation of pass destination. 
According to the authors, the complexity of playing pat-
terns in 11 vs. 11 scenarios requires very specific and 
sophisticated knowledge and memory in order to an-
ticipate an appropriate solution [8].

North et al. [14] examined whether performance in 
anticipation and recognition tasks is related and also if 
there were any differences in visual search behaviours 
employed in such tasks. The results indicated that players 
at higher competitive levels (11 professional soccer players 
from an English Premier League club, age = 20.6 ± 3.1) 
displayed more sensitivity in distinguishing new stim-
uli from those already seen in comparison with rec-
reational level players (n = 15, age = 25.8 ± 4.7). This 
indicated a higher capacity among high-level players to 
extract information and temporal relations from such 
scenarios. In addition, high-level players were more 
efficient in an anticipation task and fixated more loca-
tions per second than recreational players. In the same 
study, a moderate but non-significant correlation (r = 
0.44, p = 0.18) was verified between anticipation ac-
curacy and recognition sensitivity only in high-level par-
ticipants. Generally, participants had more fixations 
during the anticipation phase, had more fixations of longer 
duration in the recognition phase, and spent more time 
viewing the ball and less time viewing the attacking team 
in the recognition phase. These data reveal important 
differences regarding the characteristics of these two 
cognitive tasks, which are considered very important 
in soccer performance.

Employing a similar approach as the previous study, 
Roca et al. [11] presented low and high competitive level 
soccer players with life-size video sequences. Their aim 
was to measure participants’ anticipation accuracy and 
visual search strategy to anticipate and make decisions 
in dynamic soccer situations (11 vs. 11 scenarios). The 
results indicate, similar to that in the study of Ward 
and Williams [8], that high level players are more ac-
curate in soccer-specific anticipation tasks such as an-
ticipating opponents’ movements and final pass desti-
nation. Results from these study reinforce the findings 
of Ward and Williams [8] on the importance of the 
ability to anticipate opponents’ actions in order to ob-
tain higher performance levels in soccer.

In a similar vein with using video sequences, Roca 
et al. [1] analysed the influence of activities by soccer 
players at different competitive levels during their de-
velopment process on perceptual-cognitive skills. Their 
results indicate that players who were engaged in a higher 
amount of soccer-specific activities are more likely to 
develop perceptual-cognitive skills at high performance 
levels. With respect to anticipation skills, the amount of 
hours of daily soccer practice explained 13.2% of the 
development of anticipation accuracy in players aged 
13 and 18 years of age. Additionally, also in the same age 

range, the amount of hours of daily soccer practice ex-
plained 21.8% of the development of accurate antici-
pation of ball and opponents’ movements.

The study developed by North et al. [2] examined 
the mechanisms underlying skilled anticipation in a dy-
namic, interactive and temporally constrained domain. 
For this purpose, soccer players at different competitive 
levels were tested (11 skilled and 8 less-skilled male 
soccer players aged 25.5 ± 4 and 24 ± 1.6 years, respec-
tively), through the use of video sequences. A stimuli was 
presented and players were to respond as fast and ac-
curately as possible. In this study, statistically significant 
differences were found (p < 0.001) between semi-pro-
fessional (among which 9 participants had played at the 
English Premier League level) and recreational players 
in the accuracy of the anticipation task. The means re-
garding the anticipation accuracy of the semi-profes-
sional players was 65.3 ± 8.16% and of the recreational 
players  46.8 ± 8.7%. These results supported the authors’ 
original hypothesis that players from higher competi-
tive levels are more accurate in anticipation tasks when 
compared to those from lower competitive levels.

Another analysis on anticipation in soccer examined 
the influence of intermittent exercise on anticipation 
accuracy in tasks where the participant observes soccer-
specific video sequences [10]. In this study, differences 
between groups with distinct competitive levels were 
examined in regards to exercise intensity. Inter-group 
comparisons indicated, once more, that players at high-
er competitive levels (8 semi-professional and professional 
players; age 24.6 ± 3.9 years, training experience = 5.1 ± 
2.4 years) are more effective in anticipating opponents’ 
actions than amateur players (n = 8; age = 26.3 ± 2.9, 
training experience = 2.1 ± 2.4). In addition, exercise 
intensity did not significantly influence the ability to 
anticipate opponents’ actions, and significant differences 
were found in anticipation accuracy during the exer-
cise protocol in both groups.

In a more recent study, Roca et al. [15] assessed two 
groups of soccer players, composed by skilled (n = 12) 
and less-skilled (n = 12) participants. The skilled par-
ticipants were professional soccer players, with more 
than 14 years of soccer experience, whereas the less-
skilled players were amateurs with less than 11 years 
of soccer experience. Both groups were submitted to a 
test that consisted of watching video sequences and 
providing a verbal report with respect to a number of 
decisions that needed to be made. The results revealed 
that skilled players are more accurate in anticipating 
opponents’ actions and, consequently, in deciding on 
the more appropriate course of action than less-skilled 
players. The findings of this study corroborated those 
from a previous study of the same first author [1, 11] 
as well as from Ward and Williams [8].

Furthermore, Ward et al. [9] examined how soccer 
players anticipate other players’ movements in a complex 
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environment. For this experiment, the authors selected 
41 soccer players of whom 21 were classified as skilled 
and 20 as less-skilled. The skilled players were youth 
academy players from a Premier League club, in which 
nine had already signed professional contracts with the 
club. Less-skilled participants were amateur players from 
local high schools. The task of the study consisted of 
watching video of 11 vs. 11 professional and semi-pro-
fessional matches. After a sequence of game actions, 
a scene was occluded and the participant was asked to 
verbalize the action that the player in possession of 
the ball was about to perform. The authors noted that 
skilled players were both quicker and more accurate in 
anticipatory behaviour when compared to the less-skilled 
group of players.

In a recently published study, Bishop et al. [13] took 
a multidisciplinary approach and included robust as-
sessment tools such as fMRI to compare anticipation 
accuracy in players from different competitive levels 
and with different accuracy levels (low-, intermediate- 
and high-skill anticipators) in a soccer-specific antici-
pation task, [13]. They also studied which brain regions 
are more activate during the anticipation task and the 
levels of activation of these regions. Among the three 
hypotheses raised by the authors about anticipation 
skill, two of them were confirmed and only one was 
rejected. They first concluded that skilled players were 
more effective in predicting opponents’ actions and that 
anticipation accuracy did not vary according to the 
moment in which the scenes were occluded. Another 
confirmed hypothesis was that the understanding of 
other player actions resulted in higher brain activa-
tion, as high-skill anticipators showed higher mirror 
neuron system (MNS) and medial frontal cortex acti-
vations. The MNS was described by Gallese et al. [16] 
and Rizzolatti et al. [17] in research on apes and sub-
sequently observed in human beings by Buccino et al. 
[18]. The latter authors stated that these are neurons 
that are activated when the individual observes other 
people’s actions.

Conclusions

The most widely used method to assess soccer play-
ers’ anticipation skills was by presenting video sequences 
that involved occlusion and inquiry regarding ball po-
sition and final destination. The studies included in 
this review concluded that players at higher competitive 
levels are more accurate in anticipating opponents’ ac-
tions, action direction and final pass destination than 
those from lower competitive levels. 

Acknowledgements
This work was submitted in partial fulfilment of the require-
ments for a post-graduation degree in Sports Psychology under 
the supervision of Professor Israel Teoldo da Costa (Ph.D.) 
and co-supervision of Professor Adeilton dos Santos Gon-

zaga (M.Sc.). This paper was funded by the State Depart-
ment of Sport and Youth of Minas Gerais (SEEJMG) through 
the State Act of Incentive to Sports by FAPEMIG, CAPES, 
CNPQ, FUNARBE, the Dean’s Office for Graduate and Re-
search Studies and the Centre of Life and Health Sciences of 
the Universidade Federal de Viçosa, Brazil. The authors also 
wish to acknowledge the contribution of Mr. Rodrigo Santos 
for his English translation and review of the manuscript.

References
1. Roca A., Williams A.M., Ford P.R., Developmental activi-

ties and the acquisition of superior anticipation and 
decision making in soccer players. J Sports Sci, 2012, 30 
(15), 1643–1652, doi: 10.1080/02640414.2012.701761.

2. North J.S., Ward P., Ericsson K.A., Williams A.M., Mecha-
nisms underlying skilled anticipation and recognition in 
a dynamic and temporally constrained domain. Memory, 
2011, 19 (2), 155–168, doi: 10.1080/09658211.2010.541466.

3. Garganta J., Modelação táctica do jogo de Futebol: Estudo 
da organização da fase ofensiva em equipas de alto rendi-
mento. Ph.D. Thesis. University of Porto, Porto 1997.

4. Williams A.M., Ford P.R., Eccles D.W., Ward P., Percep-
tual-cognitive expertise in sport and its acquisition: Im-
plications for applied cognitive psychology. Appl Cogn 
Psychol, 2011, 25 (3), 432–442, doi: 10.1002/acp.1710.

5. Abernethy B., Zawi K., Pickup of essential kinematics under-
pins expert perception of movement patterns. J Mot Behav, 
2007, 39, (5) 353–367, doi: 10.3200/JMBR.39.5.353-368.

6. Chabris C.F., Hearst E.S., Visualization, pattern recog-
nition, and forward search: effects of playing speed and 
sight of the position on grandmaster chess errors. Cognit 
Sci, 2003, 27 (4), 637–648, doi: 10.1207/s15516709cog2704_3.

7. Johnson J.G., Cognitive Models of Athlete Decision Mak-
ing. In: Araujo D., Ripoll H., Raab. M. (eds.), Perspec-
tives on cognition and action in sports. Nova Science 
Publishers, New York 2009, 171–180.

8. Ward P., Williams A.M., Perceptual and Cognitive Skill 
Development in Soccer: The Multidimensional Nature 
of Expert Performance. J Sport Exerc Psychol, 2003, 25 (1), 
93–111.

9. Ward P., Ericsson K.A., Williams A.M., Complex Percep-
tual-Cognitive Expertise in a Simulated Task Environ-
ment. J Cogn Eng Decis Making, 2013, 7 (3), 231–254, 
doi: 10.1177/1555343412461254.

10. Casanova F., Garganta J., Silva G., Alves A., Oliveira J., 
Williams A.M., Effects of prolonged intermittent exercise 
on perceptual-cognitive processes. Med Sci Sports Exerc, 
2013, 45 (8), 1610–1617, doi: 10.1249/MSS.0b013e31828b2ce9.

11. Roca A., Ford P.R., McRobert A.P., Williams A.M., Iden-
tifying the processes underpinning anticipation and deci-
sion-making in a dynamic time-constrained task. Cogn 
Process, 2011, 12 (3), 301–310, doi: 10.1007/s10339-
011-0392-1.

12. Domholdt E., Rehabilitation research: principles and ap-
plications. Elsevier, Missouri 2005.

13. Bishop D.T., Wright M.J., Jackson R.C., Abernethy B., 
Neural Bases for Anticipation Skill in Soccer: An fMRI 
Study. J Sport Exerc Psychol, 2013, 35 (1), 98–109.

14. North J.S., Williams A.M., Hodges N., Ward P., Erics-
son K.A., Perceiving patterns in dynamic action sequences: 
Investigating the processes underpinning stimulus recog-
nition and anticipation skill. Appl Cogn Psychol, 2009, 
23 (6), 878–894, doi: 10.1002/acp.1581.

Unauthenticated
Download Date | 3/13/18 12:52 PM



E. Gonçalves et al., Anticipation in soccer: A systematic review

101

HUMAN MOVEMENT

15. Roca A., Ford P.R., McRobert A.P., Williams A.M., Per-
ceptual-cognitive skills and their interaction as a func-
tion of task constraints in soccer. J Sport Exerc Psychol, 
2013, 35 (2), 144–155.

16. Gallese V., Fadiga L., Fogassi L., Rizzolatti G., Action rec-
ognition in the premotor cortex. Brain, 1996, 119 (2), 
593–609, doi: 10.1093/brain/119.2.593.

17. Rizzolatti G., Fadiga L., Gallese V., Fogassi L., Premotor cor-
tex and the recognition of motor actions. Cogn Brain Res, 
1996, 3 (2), 131–141.

18. Buccino G., Binkofski F., Riggio L., The mirror neuron 
system and action recognition. Brain Lang, 2004, 89 (2), 
370–376, doi:10.1016/S0093-934X(03)00356-0.

Paper received by the Editor: October 3, 2014
Paper accepted for publication: June 30, 2015

Correspondence address
Eder Gonçalves
Centre of Research and Studies in Soccer
Universidade Federal de Viçosa
Av. P. H. Rolfs, S/N
Campus Universitário. Viçosa-MG
Brazil, 36.570-000 
e-mail: egoncalves.ef@hotmail.com

Unauthenticated
Download Date | 3/13/18 12:52 PM


