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ABSTRACT

The aim of the study was to evaluate and organize systematically the available literature on skill-related performance in
young and adult male soccer players in an attempt to identify the most common topics, ascertain the weaknesses, and elucidate
the main contributions of the scientific papers on this issue. A systematic review of the Institute for Scientific Information
(ISI) Web of Knowledge database was performed in accordance with the Preferred Reporting Items for Systematic reviews
and Meta-analyses (PRISMA) guidelines. The keywords ‘football’ and ‘soccer’ were used, each associated with the follow-
ing terms: ‘technical analysis,” ‘technical performance, ‘technical activity,” ‘technical skill,” ‘technical demands,” ‘technical
profiles, ‘technical characteristics,” ‘technical actions,” ‘technical scores,” ‘technical ability, ‘motor skills,” and ‘skill acquisition’.
From the 2830 papers, only 60 were reviewed, of which 75% had been published in years 2011-2015 and 53.3% concerned
professional or seniors players (above the U-20 category). Out of the 41 papers that analysed the skill-related performance
in the match, 48.8% evaluated the performance in small-sided and conditioned games. Among the 27 papers that used vali-
dated instruments, 88.9% assessed technical actions outside the match context (e.g. dribbling, shooting tests). Future re-
search should pay attention to the definition and classification of the skill-related variables under investigation in match
context and propose tests for measured skill-related performance in soccer, considering that the representativeness task
design allies the players’ possibilities of action to the situation of the match.
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INTRODUCTION

performance requires testing with the representative
task design of the specific match demands (i.e. gener-

The pursuit of sporting success constantly leads
the coaches, performance analysts, and sports research-
ers to explore methods to evaluate and promote per-
formance. In this sense, match analysis investigates
the performance of teams with regard to the different
scales of analysis, from the individual level (micro)
towards the collective level (macro). Moreover, it pro-
vides informational knowledge regarding the devel-
opment of the training process, as well as the competi-
tive outcomes, considering various features displayed
by teams in competitive matches [1]. It is a founda-
tion for decision-making processes referring to the
performance of players and sequentially enables the
provision of feedbacks as part of the coaching process.
However, accurate feedback on the actual players’

alization of task constraints in experimental designs
to the constraints in sports; for more details, see [2]).

The theoretical principles of ecological dynamics
revealed that the most relevant information for deci-
sion-making and the regulation of action in dynamic
environments is emergent during continuous performer-
environment interactions [3]. In this approach, the en-
vironment provides information that directly influ-
ences the behaviour of the agent (i.e. player) [4]. This
information, perceived by the players, enhances the
possibilities of action (i.e. affordances). Therefore, the
responses to the constraints imposed by the match
context materialize through the execution of techni-
cal actions in order to achieve a certain objective [5].
These actions endue an adaptive character as a func-
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tion of time and space in which they are performed.
The ability to perform a technical action influences
the possibilities of the player to choose the best op-
tion in the match situation. During matches, the in-
terdependency between knowing ‘how to do’ (efficiency),
obtaining the result accordant with the purpose of
the action (efficacy), and the capability to adjust to differ-
ent match scenarios (adaptation) are required from
the player [6]. Thus, a successful technical action in
team sports is sustained by a decision-making pro-
cess that results from the exploitation of the possi-
bilities of action (i.e. affordances) that emerge from
the interaction between the player and the environ-
ment [7]. From the foregoing, the importance of the
development and evaluation of technical actions in
team sports (e.g. soccer) is clear.

With the advancement in the production of scien-
tific knowledge concerning skill-related performance
in soccer, notational analysis assumed an important
role [8]. Notational analysis comprises the observa-
tion and the quantitative and qualitative analysis of
the technical and tactical actions fulfilled during the
match [9]. Quantitatively, it records the number of ac-
tions performed by players and their respective dura-
tion. Regarding the qualitative analysis, the objective
is to verify the result of the action depending on its
effectiveness [1]. Other forms of notational analysis
focused on the actions and movements scrutinized
by players that promote the emergence of different
match patterns [9]. On the other hand, another ap-
proach studied in the analysis of skill-related perfor-
mance in soccer refers to the analysis of technical
actions outside the match context related to the effi-
ciency of the players and teams [10-12]. This ap-
proach of evaluation has been described to conceive
the identification and development of talents, as well
as to allow the distinction between different levels of
experience (e.g. [13-16]), although it is not clear how
this dimension interacts with others or how it adapts
to the play structure [17]. Vilar et al. [18] argued that
the skill-related tests outside the match context (e.g.
dribbling, passing, shooting) were not representative
of competitive performance because they did not in-
clude critical perceptual variables that players usu-
ally use to control their actions during the match.

To date, a few review articles have explored the skill-
related performance in sports (i.e. ecological dynam-
ics approach to skill acquisition [7]) and specifically
in soccer [19-21]. While one of these reviews focused
on examining the validity, reliability, and sensitivity
of the tests used to measure skill-related performance
outside the soccer match context (i.e. juggling, head-

ing, wall-volley, dribbling, shooting, passing, multi-
faceted tests [19]), others addressed critically [20] and
systematically [21] the match performance analysis
as a whole - without dividing it into skill-related themat-
ic categories and without considering both in- and
out-game context. Thus, the aim of this study was to
evaluate and organize systematically the available
literature on skill-related performance in young and
adult male soccer players in an attempt to identify
the most common topics, ascertain the weaknesses,
and elucidate the main contributions of the scientific
papers on this issue.

MATERIAL AND METHODS

The sample of the study comprised 60 exploratory
papers (Table 1), indexed in the scientific journals of
databases belonging to the Institute for Scientific In-
formation (ISI) Web of Science. A systematic review
was performed in accordance with the guidelines pro-
posed by the Preferred Reporting Items for System-
atic reviews and Meta-analyses (PRISMA) statement.

Three evaluators conducted separately the analy-
sis process on 19" of February, 2016. The descriptors
‘football’ and ‘soccer’ were used, each associated with
the following terms: ‘technical analysis,” ‘technical
performance, ‘technical activity, ‘technical skill,
‘technical demands,’ ‘technical profiles,” ‘technical
characteristics,” ‘technical actions,” ‘technical scores,’
‘technical ability,” ‘motor skills,” and ‘skill acquisi-
tion’. All search procedures were performed in ac-
cordance with ethical guidelines (protocol number:
61884716.9.0000.5659).

Included were papers meeting the following criteria:
(i) scientific, published up to 2015; (ii) exploratory; (iii)
conducted with male soccer players; (iv) performed
among players of all positions and functions, excluding
goalkeepers; (v) written in English; (vi) presenting
relevant data for the evaluation of technical actions.
If there was any disagreement among the evaluators
regarding the inclusion of a particular paper, the fi-
nal decision would be performed by the senior evalu-
ator, owing to more experience in the issue [21]. The
papers were grouped in accordance with the main top-
ics of skill-related performance that emerged from
a detailed analysis and with the methodological strate-
gies used; this allowed to organize the results.

RESULTS AND DISCUSSION

At the beginning of the search process, 2830 papers
were found. Then, duplicate papers were removed (1785).
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Figure 1. Systematic review process for the paper research
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Figure 2. Issues of skill-related performance analysis in soccer.
Adapted from [21]
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Table 1. Exploratory papers published on skill-related performance in male soccer players

Authors Sample Aim Methods Main findings
Almeida 28 U-15 male players,  To analyse the interaction and Offensive Sequences - Experience level had a significant
et al. [24] divided into 2 groups: ~ main effects of deliberate practice = Characterization System was used. effect on performance indicators
non-experienced and experience and SSCG format Duration of ball possession, that characterize the development
experienced (Bvs.3and 6 vs. 6 + GKs) on the number of players involved, of offensive sequences, especially
offensive performance of young number of ball touches, number in 6 vs. 6 + GKs
soccer players of passes, number of shots, and
result of the offensive sequence
Aslan [34] 10 male recreational To determine the cardiovascular, 4 variations of SSCG (except - The players performed more
soccer players perceived exertion, and technical  for GKs, 5-a-side and 7-a-side dribbling and successful passes,
effects of altering pitch size and on small and large pitches). Ball but fewer unsuccessful passes
number of players in recreational  possession, dribbling, successful  during 5-a-side games
soccer match-play pass, unsuccessful pass, tackle, - The number of ball possessions
and shooting and unsuccessful passes was higher
on a small pitch than on a large one
Bradley 20 FAPL matches To examine the effect of playing Number of passes and percentage - Overall ball possession did not
et al. [63] (n = 153 players) formation on high-intensity completion rate, passes received,  differ between 1-4-4-2, 1-4-3-3,
running and technical touches per possession, dribbles, and 1-4-5-1 formations
performance during elite crosses, final third entries, — The fraction of successful
soccer matches possession won and lost, and total passes was highest in 1-4-4-2
ball possession compared with 1-4-3-3 and 1-4-5-1
formations
Bradley etal. FAPL (n = 190), To compare the match Number of passes, successful - Technical indicators such as pass
[85] Championship performance and physical passes, forward passes, balls completion, frequency of forward
(n=155), capacity of players in the top received, touches per ball and total passes, balls received, and
and League 1 3 competitive standards possession, dribbles, tackles, average touches per possession were
(n = 366) of English soccer interceptions, headers, crosses, 4-39% higher in the Premier League
shots, clearances and final third compared with lower standards
entries
Bradley et al. Professional players To examine the effects of HPBPT =~ Number of passes, successful - Players in HPBPT performed 44%
[28] in FAPL (n = 810) and LPBPT on physical and passes, received passes, touches more passes than those in LPBPT
technical profiles in elite soccer per possession, dribbles, shots, — This trend was also evident for
matches clearances, events of tackles/ successful passes, received passes,
tackled, crosses, final third touches per possession, shots,
entries, possession won and lost dribbles, and final third entries
- Technical indicators such as
total passes and passes received
were higher across all positions in
HPBPT than in LPBPT
Bradley et al. 54 EPL matches - To examine the influence of Successful and unsuccessful - Possession was increased when
[67] (n = 810 players) situational variables on ball passes, crosses, dribbles, shots, losing as compared with winning or
possession in elite soccer events of tackles/tackled, corners, drawing
- To quantify the variables that goals, free kicks, fouls, fouled, - The variables that discriminated
discriminate between HPBPT and  interceptions, and clearances performance between HPBPT and
LPBPT across different playing LPBPT were different for various
positions playing positions, although the
number of successful passes was
the most common discriminating
variable
Bullock et al. 42 high-level amateur  To evaluate the effect of 45 min Participants undertook 10 - The exercise protocol resulted in
[25] male soccer players of soccer-specific exercise repetitions of RMST before and moderate decreases of sprint and
in RMST, a novel test after 45 min of soccer-specific reactive agility performance, but
which measures sprint, passing, exercise using LIST improved passing task time and
and reactive agility performance passing accuracy
Bush et al. EPL seasons To investigate match-to-match Number of passes attempted, - Technical indicators such as
[62] (2005-2006 to 2012-  variability of physical passing success, number of passes tackles, possessions won, and
2013), 451 individual and technical performances received, interceptions, number interceptions illustrated substantial
players across 3016 in EPL players and quantify the of tackles completed per player variability for attackers compared
observations influence of positional and number of times the player with all other positions
and contextual factors was tackled, number of possessions — Central defenders demonstrated
won/lost, and average number large variability for the number of
of touches per possession times tackled per match and passes
attempted and received compared
with other positions
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Bush et al.
[86]

Carling [35]

Carling and
Dupont [29]

Carling et al.
[32]

Clemente
etal. [22]

Da Silva et al.
[39]

Dellal et al.
[87]

7 consecutive EPL
seasons (2006-2007
to 2012-2013), 1036
individual players
across 22,846
observations

45 French League

1 matches over

3 competitive seasons
(2007-2008 to
2009-2010)

35 French League 1
matches and 2 UEFA

Europa League matches

over 3 seasons
(2007-2008, n = 16;
2008-2009, n = 15;
2009-2010, n = 6)

38 league matches
per season over 5
consecutive seasons
(2008-2009 to
2012-2013;

190 matches)

Male amateur soccer
players from the
Portuguese regional
league (n = 10)

16 male young soccer
players completed two

bouts of 3 vs. 3 (SSCG3),

4 vs. 4 (SSCG4),
and 5 vs. 5 (SSCG5)
training

3540 professional

soccer players’ activities

during the 2005-2006
season

To investigate the position-
-specific evolution of physical and
technical performance parameters
in the EPL

To examine the influence

of opposition team formation
on physical and skill-related
performance in a professional
soccer team

To determine whether
declines in physical performance
in a professional soccer team

Number of passes (short,
medium, long),
passing successful

Frequency of passes and forward
passes, mean length of passes,
percentage of passes played

with one touch, frequency of ball
possessions, mean time and
number of touches per possession,
and frequency of ground

and aerial duels

Total number of passes,
percentage of completed or
uncompleted passes, number

during match play were associated of ball possessions and possessions

with reductions in skill-related
performance

gained or lost, number of touches
per possession, number of duels,
and percentage of duels won or lost

To investigate a squad management, Ball possession and possession in

injury, as well as physical, tactical,

and technical match performance

opponents’ half, passes, forward
passes, completed passes and

in a professional soccer team across forward passes, crosses and

5 consecutive league seasons

completed crosses, goal attempts
and goal attempts on target,
successful final third entries, free-
kicks, and 50/50 duels won/lost

To examine the effect of differences 9 different SSCGs (i.e. 3 formats

in the number of players and
scoring method on heart

rate responses, time-motion
characteristics, and technical and
tactical performance during SSCG
To examine the effect of varying
the number of players on exercise
intensity and technical actions
during SSCG in young soccer
players

To analyse the physical and
technical activities of elite soccer
players from the French First
League, depending

on their playing positions

x 3 scoring methods). Conquered
ball, lost ball, neutral ball, pass,
successful shot on goal

Involvement with the ball, crosses,
headers, tackles, shots on goal,
dribbling, passing, and target
passing

Percentage of successful passes,
total duration of individual ball
possession, and the number

of ball touches per individual
possession

- Central players (central defenders
and midfielders) presented the

most pronounced increases in total
passes and pass success rate whilst
wide players (full backs and wide
midfielders) demonstrated only
small-moderate increases in total
passes and pass success rate

- Players as a whole performed more
passes in 1-4-4-2 than 1-4-2-3-1
formation

- More ground and aerial duels in
1-4-2-3-1 compared with 1-4-4-2
formation

- More one touch passes in 1-4-2-3-
1 compared with 1-4-4-2 formation
and 1-4-3-3/1-4-5-1 formation

- The mean number of touches per
possession was highest in 1-4-4-2
compared with 1-4-3-3/1-4-5-1 and
1-4-2-3-1 formation

- Analysis of skill-related measures
revealed no significant decline
between halves, across 15-min
intervals, or in the 5-min period
following that of peak high-speed
activity compared with the match
mean for other 5-min periods

- Frequencies of passing, ball
possessions, and duels were greater
in the first 5-min than in the final
5-min period

- The team won both its highest
number of points and conceded its
lowest number of goals especially
over the second half of the 2010-
2011 season

- The team won its highest number
of matches directly via a goal from a
substitute, and scored and conceded
a goal first on the highest and lowest
number of occasions, respectively

- 2 vs. 2 induced significantly
greater values of technical/tactical
indexes

- No effects of number of players
were found in involvements with the
ball, passes, target passes, tackles,
or headers

- Significantly more crosses,
dribbling, and shots on goal were
observed during SSCG3 compared
with SSCG4 or SSCG5

- The players had the possession

of the ball between 55.5 s and 74.2 s
per match played

- The players had no more than

2.2 ball touches per individual
possession

- Midfielders performed successful
passes ranging from 75% to 78%,
whereas lower values were found
for forwards (71%) and central
defenders (63%)
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Dellal et al.
[88]

Dellal et al.
[56]

Dellal et al.
[41]

Dellal et al.
[42]

Draganidis
et al. [26]

Fanchini
etal. [43]

Fernandez-
Gonzalo
etal. [89]

Garcia et al.

[36]

5938 observations

of match performance
across the Spanish La
Liga (n = 1896)

and FAPL (n = 4704)

International players
(n = 20) and amateur
players (n = 20) of the
fourth French division

20 international
soccer players

International players
classified into 5
positional roles (n = 40)

10 elite soccer players in
3 different trials: control,
low-intensity resistance
exercise

19 adult soccer players;
3 bouts of a 3-a-side
SSCG at 3 different
bout durations: 2, 4,
and 6 min

30 prepubescent young
soccer players with the
same experience in
soccer training

54 young soccer players
(U-9 and U-14)

To compare match performance
in professional soccer players
across 2 major European
championships: Spanish La Liga
and FAPL

To examine the relationship
between the playing level in soccer
(i.e. amateur vs. professional
players) and the physiological
impact, perceptual responses,
time-motion characteristics, and
technical activities during various
SSCG

To examine the influence

of the number of ball touches
authorized per possession on
the physical demands, technical
performances, and physiological
responses throughout the bouts
within 4 vs. 4 SSCG

To compare the effects of common
rule changes on technical and
physical demands for elite soccer
players in 5 playing positions
during various 4-min SSCGs

in comparison with 11-a-side
matches

To determine the recovery rate
of soccer skill performance
following resistance exercise
of moderate or high intensity

To examine whether an increase
in bout duration would affect
exercise intensity and technical
actions

To offer some insight into

the factors contributing to success
in this sport and to describe

how physiological and technical
performance evolves in young
soccer players

To quantify and analyse offensive
situations in different formats of
SSCG

Heading and ground duels,
passing, time in possession,
and ball touches

9 SSCGs (i.e. 2 vs. 2, 3 vs. 3,

and 4 vs. 4) in which the number
of ball touches authorized by
possession varied (1 ball

touch authorized = 1T, 2 ball
touches authorized = 2T, and free
play = FP). Duels, percentage of
successful passes, number of lost
balls per possession,

and the total number of possessions

3 different 4 vs. 4 SSGs (4 x 4 min)
in which the number of ball
touches authorized per possession
was manipulated (1 touch = 1T,

2 touches = 2T, free play = FP).
Number of duels, percentage of
successful passes, number of ball
losses, and total number

of ball possessions

3 different SSCGs 4 vs. 4 (1 ball
touch = 1T, 2 ball touches = 2T,

- La Liga players won more heading
duels (49.32% vs. 48.68%) and
performed the same proportion of
successful passes (76.17%)

- FAPL wide midfielders had 20%
more ball touches per possession
than their La Liga counterparts

- Across the various SSCGs,
amateurs completed a lower percent
of successful passes and higher
number of ball lost per possession

- The FP rule affected less the
technical actions (successful passes
and number of ball losses) as
compared with 1T and 2T forms

- SSCG played in 1T form was
bound with more difficulty to
perform a correct technical action

- Compared with match play, total
numbers of duels and lost ball

free play = FP), as well as 2 friendly possessions were significantly

matches. Successful passes, total
number of lost balls, dribbling,
passing, and total number of ball
possessions

LSPT, long passing, dribbling,
shooting, and heading

Pass, successful pass, unsuccessful
pass, tackle, header, turn, inter-
ception, dribbling, shoot, and
shoot on target

3 expert coaches with over 10 years
of experience in young soccer.
Each expert had to fill in

a technical sheet for every subject
by giving points from 1 to 100

for different technical parameters:
shooting, passing, dribbling, ball
control, heading, and tackling

54 SSCGs played in 3 different
formats (5 vs. 5,7 vs. 7, and 9

vs. 9). Ball out of play, touches

per game, touches per outfield
player, touches per minute,
defensive half, attacking half,
attempts at goal, shots per minute,
goals per minute, penalty area
entries, unsuccessful dribbles,
successful dribbles, unsuccessful
passes, successful passes

greater within SSCGs for all playing
positions

- SSCG played with 1 or 2 ball
touches was bound with a difficulty
to perform technical actions, being
more specific to match demands

- Passing and shooting performance
declined post-exercise following
resistance exercise

- Soccer skill performance is
minimally affected by acute
resistance exercise, independently
of intensity

- No effect of duration was found
for number of technical actions per
minute

- Duration did not influence the
technical actions or proficiency

- Among the technical skills
measured, significant differences
were found only in heading

- Over 30% of the technical
performance measured in the
study can be explained with the
physiological parameters

- More touches of the ball and
attacking play in the smaller game
formats

- Higher frequency among the
variables for attacking play in all
age groups and playing surfaces in
the smaller-sided games (5 vs. 5 and
7 vs. 7) than in the 9 vs. 9 format
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Guilherme
et al. [23]

Harper
et al. [30]

Hodgson
etal. [37]

Honer et al.
[10]

Huijgen et al.
[15]

Huijgen et al.
[14]

Huijgen et al.
[16]

Young soccer players
(n = 71), randomly
divided into
experimental group
(n = 35) and control
group (n = 36)

18 matches involving
professional European
teams played between
2010 and 2014

8 university-level male
soccer players

Highly selected players
(the top 4% of their age
groups, U12-U15) at
17 measurement points
between spring 2004
and spring 2012

(n =68,158)

Talented soccer players
(n =131, 14-18 years
of age); professional

(n = 54) or amateur
(n=177)

Talented soccer players
aged 12-19 years
(n=1267)

Talented adolescent
soccer players of profe-
ssional soccer clubs

in the Netherlands
(n=113)

To ascertain whether a specific
technical training programme
for the non-preferred foot has
implications in the increasing
utilisation rate of the respective
limb during the game

To examine the influence

of prolonged durations of
professional soccer match-play
on markers of technical

(i.e. skilled) performance

To quantify the time-motion
characteristics and technical
demands of SSCG played on small,
medium and large pitches

To examine the reliability,
differential stability, and validity
of the motor diagnostics conducted
nationwide with the German
soccer talent identification and
development programme and to
provide reference values for a
standardized interpretation of the
diagnostics results

To investigate the development
of the technical skill of dribbling

To assess the development

and determine the underlying
mechanisms of sprinting

and dribbling needed to compete
at the highest level in young soccer
players

To examine whether performance
characteristics discriminated
between selected and deselected
players in talent development
programmes

System of assessment of functional
asymmetry of the lower limbs

in soccer (SAFALL-FOOT).
Interception/disarm, reception,
passing, driving/protection,
feint/dribble, shooting

Technical actions observed
during eight 15-min epochs

(E1: 00:00-14:59 min, E2: 15:00-
29:59 min, E3: 30:00-44:59 min,
E4: 45:00-59:59 min, E5: 60:00-
74:59 min, E6: 75:00-89:59 min,
E7: 90:00-104:59 min,

E8: 105:00-119:59 min).

Passing, dribbling, shooting,
crossing

SSCG comprising 4 X 4 min
quarters (3 min recovery) on small
(30 x 20 m), medium (40 x 30 m),
and large (50 x 40 m) pitch sizes.
Pass, turn, dribble, shot, tackle,
header, interception

Sprint, agility, dribbling, ball
control, shooting

Shuttle Dribble Test

Shuttle Sprint and Dribble Test,
Slalom Sprint and Dribble Test

4 domains of multidimensional
performance characteristics
(technical, tactical, physical,
psychological) were assessed
with a test battery consisting

of soccer specific field tests and
questionnaires. Peak shuttle
dribble, repeated shuttle dribble,
and slalom dribble performance

- The use of the non-preferred foot
increased significantly with the
technical training programme in the
experimental group and remained
constant in the control group

- The use of the preferred foot
decreased significantly in the
experimental group and remained
similar in the control group

- The cumulative number of
successful passes observed during
E8 was lower than in E1, E2, E3,
E4, and E7

- The total number of passes made
in E8 was reduced when compared
with E1, E3, E4, and E7

- The cumulative number of
successful dribbles was reduced in
E8 when compared with E1 and E3
- The small pitch imposed a greater
technical demand on players

(more passes, shots, and tackles)
compared with medium and large
pitches

- The diagnostics demonstrated
satisfying factor-related validity
with plausible and stable loadings
on the 2 empirical factors: speed
and technical skills

- The score, as well as the technical
skills of dribbling and juggling
differed most among players of
various performance levels and thus
showed the highest criterion-related
validity

- The longitudinal results showed
that during adolescence, the
talented players who ultimately
became professional were on
average 0.3 s faster on 30-m peak
dribbling performance and on
average 1 s faster on 3 x 30-m
repeated dribbling performance
than those who ultimately turned
amateur

- Both dribbling and sprinting
improved with age, especially at

the age of 12-14, but the time of
development was different

- At the age of 14-16, sprinting
improved rapidly in contrast to
dribbling

- The combination of the technical
characteristic ‘peak dribbling,” the
tactical characteristic ‘positioning
and deciding,” and the physiological
characteristic ‘peak sprinting’
classified 69% of talented players
correctly

were measured by the Shuttle Sprint

and Dribble Test, as well as the
Slalom Sprint and Dribble Test
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Impellizzeri et 26 junior soccer players; To examine the effects of aerobic

al. [50]
interval training group

Juarez et al.
[90]

Young top-class soccer
players (n = 21)

Katis and
Kellis [40]

Kelly and 8 young male soccer
Drust [44] players

Koklii etal.  Young soccer players
[45] (n=12)

Lago-Pefias 380 matches of the
and Lago- Spanish professional
Ballesteros  men’s league

[68]

Lizana et al.
[46]

24 athletes assigned
to 6-player teams

Malina etal. 69 players aged

[73] 13.2-15.1 years from
3 clubs that competed
in the highest division
for their age group

10

34 young soccer players

control group or aerobic interval training on the decline

in short-passing ability caused
by a short bout of high-intensity
intermittent activities

To describe the kinematic pattern
of the kicking movement of young
top-class soccer players focusing
on examining the linear joint
markers velocity of the leg kick
and the segments angular position
To examine (1) the movement
actions performed during

2 different SSCGs and (2)

their effects on a series of field
endurance and technical tests

To examine the impact

of changes in pitch size

on heart rate responses and
technical requirements of SSCG

To investigate the effects

of recovery durations between
bouts in 4 X 4-min 3-a-side SSCG
on time-motion analysis, technical
actions, and physiological
responses of players

To identify the soccer
match-related

statistics that best differentiate
between home and visiting
teams as for the team quality

To investigate, through

videogrammetry, if the technical
and tactical principles promoted
through the adoption of distinct

rules from 2 different SSGs (game 1:

maintaining ball possession,
game 2: progression to the target)
would actually be achieved

To estimate the contribution

of experience, body size,

and maturity status to variation
in sport-specific skills

of adolescent soccer players

LSPT was applied before and
5 min after high-intensity
simulation

Maximal in-step kicks performed
were analysed with a three-
dimensional motion capture
system

SSCG included 3-a-side

(3 vs. 3 players) and 6-a-side

(6 vs. 6 players) games consisting
of 10 bouts of 4 min duration with
3 min active recovery between
bouts. Passing (short, long),
heading, tackling, shooting,
dribbling, goals. Dribbling test
SSCG on 3 different pitch sizes
(SSCG1: 30 x 20 m, SSCG2:

40 x 30 m, SSCG3: 50 x 40 m).
Games consisted of 4 X 4 min of
game play, interspersed by 2 min
of active recovery. Pass, receive,
turn, dribble, header, tackle,
interception, shot, target pass

4 different 3-a-side games in which
the recovery durations between
bouts were different (R1: 1 min,
R2: 2 min, R3: 3 min, and R4:

4 min). Touches of the ball, total
passes, successful passes, tackles

The match-related statistics
registered were divided into

3 groups: (i) variables related to
goals scored; (ii) variables related
to offense; (iii) variables related
to defence

Number of passes, successful
passes, number of shots,
successful shots

Ball control with the body, ball
control with the head, dribbling
with a pass, dribbling speed,
shooting accuracy and passing
accuracy. Multiple linear
regression analysis was used to
estimate the relative contributions
of age, stage of sexual maturity,
height, body mass, and years of
formal training in soccer to the
6 skill tests

HUMANMOVEMENT.PL

- The aerobic interval training
group, but not the control group
showed worsening in LSPT penalty
time after the high-intensity
simulation

- The maximum linear velocity of
the hip, knee, ankle, and toe joint
markers was achieved consecutively
during the kick, representing a
typical proximal to distal kinetic
chain

- The number of short passes, kicks,
tackles, dribbles, and scoring goals
was significantly higher during the
3 vs. 3 compared with the

6 vs. 6 game condition, while
players performed more long passes
and headed the ball more often
during the 6 vs. 6 condition

- The technical actions that
changed as a result of pitch size
modifications were number of
tackles (SSCG1: 45 = 10, SSCG2:
15 + 4) and shots (SSCG1: 85 + 15,
SSCG2: 60 + 18, SSCG3: 44 + 9)

- SSCG-R1 induced fewer successful
passes and fewer total passes as
compared with the other 3
conditions

- SSCG-R3 players performed more
tackles and had more ball contacts
than in the R1 condition; they had
more ball contacts than in the R1
and R2 conditions

- Home teams had significantly
higher means for goal scored, total
shots, shots on goal, attacking
moves, box moves, crosses, offsides
committed, assists, passes made,
successful passes, dribbles made,
successful dribbles, ball possession,
and gains of possession

- Visiting teams presented higher
means for losses of possession and
yellow cards

- In game 1, the average of 487 * 42
passes were performed, twice that of
game 2 (207 + 20)

- The average number of shots with
feet in game 1 (10 = 0.6) was lower
than that in game 2 (49 = 6)

- In game 1, the percentage of
correct passes (85 * 2.3%) was higher
than in game 2 (79 + 2.0%)

- The total number of shots was
lower in game 1

- Dribbling with a pass: 21%; age,
stage of maturity

— Ball control with the head: 14%;
stage of maturity, height, body
height, body mass

- Ball control with the body: 13%;
stage of maturity, years of training
- Shooting accuracy: 8%; stage

of maturity, height; borderline
significance
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Matta et al.
[74]

Miranda
etal. [51]

Le Moal
etal. [57]

Morgans et al.
[33]

Nassis et al.
[91]

Owen et al.
[92]

Radziminski
etal. [53]

119 soccer players,
U-15 (n = 74) and U-17
(n=45)

30 young soccer
players

87 players aged 14-17
years; elite (n = 44),
sub-elite (n = 22),
and non-elite (n = 21)

11 male professional
outfield soccer players

64 matches of the 2014
FIFA World Cup Brazil;
temperate to tropical
environmental
conditions

15 male soccer players
from a Scottish Premier
League team

20 young soccer players
(U-16), divided into

2 groups (running
group, SSCG group),
completed two different
8-week training
programmes

HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER)

To describe the association between Data were analysed with the use

chronological age, morphology,
biological maturation, and sports
experience in relation to technical
performance in young Brazilian
soccer players

To verify the influence of a 10-week
soccer training programme on
anthropometric, psychological,

and technical skills, as well as
specific performance parameters
in young players

To examine the validity and
reliability of LSPT in adolescent
soccer players

To investigate if differences in

of the multiple linear regression
model. Ball control test, number
of touches on the ball, dribbling
test, kicking accuracy test

10-week soccer training. The
players were evaluated 2 times
along the experiment (T1: before
training, and T2: after training).
Slalom dribble, lob pass, juggling
test

Two attempts of LSPT were
performed at baseline. Players
then completed 10 attempts over
3 weeks to familiarize themselves
with the test. Subsequently, 2
main trials, separated by 1 week,
were performed; the mean of the
2 attempts was recorded as the
performance score

Number of individual passes,

physical and technical performance individual passes completion,

occurred across a season among
11 English Championship League
soccer players who played the
majority of matches in the season

To analyse performance data in
relation

to the environmental conditions
to identify potential association

To examine the difference in heart
rate responses and technical
activities in European elite players
when exposed to 2-sided games
differing in the number of players
and playing area

To investigate the effects of high-
intensity interval running and
SSCG training programmes on
the physical capacity and the level
of soccer-specific technical skills
in young soccer players

team possession, sprint and
high-intensity running
in possession of the ball

Environmental stress was
estimated (low, moderate,

and high) for each match.
Number of passes, percentage
of successful passes

Small (3 vs. 3 plus GKs) and large
(9 vs. 9 plus GKs) sided games,
each lasting 3 x 5 min,
interspersed with 4-min passive
recovery. Block, dribble, header,
interception, pass, receive, shot,
turn, tackle

2 training sessions a week
(running group - 5 X 4 min
running, with an active recovery

- Adiposity was negatively
associated with technical
performance regardless age category
- Weight was associated with
technical performance: negatively in
U-15 and positively in U-17 category
- U-17 biological maturation was
negatively related to the dribbling
test and positively associated with
the ball control test

- Years of experience proved to be
positively associated with technique
taught to soccer players in the U-17
category

- 10-week soccer training
programme with similar
characteristics of volume and
intensity may lead to significant
changes in slalom dribble and lob
pass tests (T1 vs. T2)

- LSPT seems to be a valid

and reliable protocol to assess
differences in soccer skill
performance in adolescent players
and can distinguish players
depending on their playing level

- Passes made and pass success rate
per match were 55 = 3 and 85 +
1%, respectively, across the season
- Passes made and pass success rate
were relatively stable and did not
significantly differ across the season
- Collectively, the team kept
possession of the ball for a median
of 62% of total match time

- Maintaining possession during
matches may reduce physical
demands imposed on players

and help preserve performance
throughout the season

- Number of passes was not
different but the rate of successful
passes was higher under high (76.8
+ 4.4%) than under low (73.6 +
10.8%) environmental stress

- Technical performance analysis
revealed

a large practical difference between
SSGs and LSGs: smaller number

of blocks, headers, interceptions,
passes, and receives, but more
dribbles, shots, and tackles in SSG
- SSG induced significantly fewer
total ball contacts per game, but
significantly more ball contacts per
individual when compared

with LSG

— A significant improvement in
soccer-specific technical skills level
was noted only in the SSCG group

period of 3 min; SSCG group - 3 vs.
3 games or 3 vs. 3 with a neutral
player for 5 x 4 min, with an active
recovery period of 3 min). Technical
actions: battery of 7 tests proposed
by the German Soccer Federation
(420 points in total)

11

HUMANMOVEMENT.PL



HUMAN MOVEMENT

R. Aquino, E.F. Puggina, 1.S. Alves, J. Garganta, Performance analysis in soccer players

Rampinini et Young soccer players
al. [78] (n=16)

Rampinini et 416 individual matches,
186 professional soccer

al. [31]
players

Rebelo et al.  Elite (n = 95) and non-

58] elite (n = 85) soccer
players

Reilly et al. 31 (n = 16, elite; n = 15,

[60] sub-elite) young soccer

players (15-16 years of
age)

Rostgaard et
al. [59] sub-elite (n = 7) soccer

players

Russell et al.
[11]

20 soccer players
(professional, n = 10;
recreational, n = 10)

Russell et al.
[12]

15 academy soccer
players in a soccer
match simulation

12

Young elite (n = 14) and

To examine whether the fatigue
accumulated during match play
or determined by short bouts of
high-intensity intermittent
activities affects short-passing
ability in junior soccer players.

To examine the influence

of physical fitness as measured
with the Yo-Yo Intermittent
Recovery Test on the changes

in short-passing ability after

a 5-min simulation of high-intensity
activities

To examine the changes

in technical and physical
performance between the first
and second half during official
matches of the Italian Serie A
league. To compare the technical
and physical performance of the
players of the more successful teams
(ranked in the first 5 positions) with
those of the less successful teams
(ranked in the last

5 positions)

To compare anthropometric
characteristics, physical fitness,
and technical skills of the U-19
soccer players by competitive level
and playing position (GK, central
defender, fullback, midfield,
forward)

To apply a comprehensive test
battery to young players with a
view to distinguishing between
elite and sub-elite groups on the
basis of performance on the test
items

To develop and examine a test

for evaluating the physical and
technical capacity of soccer players

To examine the reliability and
construct validity of new soccer
skills tests

To examine the effects of exercise-
induced fatigue on soccer skills
performed throughout simulated
match play

LSPT. Players completed the LSPT
in 2 sessions during a 1-week
control period, followed by 2
unofficial matches with which
LSPT was performed during

and after the first and the second
halves. The change in LSPT
performance was determined
after 5 min of high-intensity
simulation

Short passes, successful short

passes, long passes, successful long

passes, crosses, headers, tackles,
dribbling, shots, shots on target

Soccer-specific skills included ball
control and dribbling

Soccer-specific skills: a shooting
test and
a slalom dribble test

Players performed a physical and
technical test consisting of 10 long
kicks interspersed with intense

- A decline in LSPT performance
was found during and after the
match

- The accuracy of LSPT decreased
after the high-intensity simulation
- A significant correlation was
observed between the Yo-Yo
Intermittent Recovery Test

scores and the decline in LSPT
performance (accuracy, total time,
total time with penalties) after

the simulation of high-intensity
activities

- The players from the more
successful teams had more
involvement with the ball,
completed more short passes,
successful short passes, tackles,
dribbling, shots, and shots on target
compared with the less successful
teams

- A significant decline between the
first and second half was found for
some technical scores

- Major differences were noted
between elite and non-elite GKs in
ball control

- Elite central defenders performed
better than their non-elite
counterparts in ball control tests

- The elite players were better at
dribbling the ball, but not shooting

- The young elite players performed
better than the sub-elite players in
both the physical and technical test

intermittent exercise. A control test and control test, with no difference
without intense exercise was carriedin the relative physical and
out. The test result was evaluated bytechnical test results

the precision of the 10 kicks

Passing, shooting, and dribbling
skills tests. Each trial consisted of
28 passes, 8 shots, and 10 dribbles

Precision, success rate, and ball
speed were determined via video
analysis for all skills

HUMANMOVEMENT.PL

- Summed performance of the first 5
repetitions was higher than for the
last 5 repetitions

- Professional players performed
better than recreational players in
at least 1 outcome measure for all
skills (reliability and validity of new
soccer skill protocols)

- The match simulation influenced
shooting precision and passing
speed, so that shots taken after
exercise were 25.5 * 4.0% less
accurate than those taken before
exercise and passes in the last 15
min were 7.8 * 4.3% slower than in
the first 15 min

- Shot and pass speeds were lower
during the second half compared
with the first half

- Dribbling performance was
unaffected by the match simulation
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Sinclair et al.
[93]

Stone and
Oliver [49]

Taylor et al.
[65]

Tessitore et al.
[94]

Vaeyens et al.
(13]

Vilar et al.
[95]

Vilar et al.
[96]

Academy-level soccer
players (n = 22)

9 semi-professional
soccer players

40 matches from the
2002-2003 and 2003~
2004 domestic league
seasons

Young male soccer
players (n = 22)

Elite, sub-elite, and
non-elite young players
in 4 age groups:

U-13 (n = 117),
U-14 (n = 136),
U-15 (n = 138),

and U-16 (n = 99)

15 amateur standard
male soccer players

15 male young soccer
players
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To identify important technical
aspects of kicking linked to the
generation of ball velocity with
the use of regression analysis

To examine the effect of fatigue,
developed during prolonged
high-intensity intermittent
exercise, on the performance

of soccer shooting and dribbling
skill

To examine the effects of match
location, quality of opposition,
and match status on the technical
aspects of performance within a
single professional British soccer
team

To compare the heart rate
responses and match analysis
parameters of official 5-a-side
young male soccer matches played
over 2 pitch surface (i.e. clay

vs. artificial turf) conditions

To determine the relationships
between physical and performance
characteristics and level of skill in
young soccer players aged 12-16
years

To examine the influence of pitch
dimensions in SSCG on shaping
opportunities for performers to
maintain ball possession, pass to
teammates, and shoot at goal

To examine the effects of the
numbers of players involved

in SSCG (under-loading and
overloading) on opportunities
for maintaining ball possession,
shooting at goal, and passing to
teammates during training

Maximal in-step kicks were
obtained with a 10-camera motion
capture system sampling at 500
Hz. Three-dimensional kinematics
of the lower extremity segments
was registered. Regression analysis
was used to identify the kinematic
parameters associated with the
development of ball velocity
Slalom dribble test and LSST,
before and directly following the
performance of three 15-min
bouts of a modified version of LIST

Aerial challenge, clearance,

cross, dribble, interception, loss

of control, pass, shot, tackle, times
tackled, corner, free kick, throw-in

Type of action, number of players
involved in an action, number of
passes performed in a collective
action, precision of the shots, lost

balls, ball interceptions, dribblings,

and tackles

Anthropometry, maturity status,
functional and sport-specific
parameters. Slalom dribble, lob
pass, shooting accuracy,
juggling test

5vs. 5 SSCG in 3 varying pitch
conditions (28 x 14 m, 40 x 20

m, and 52 X 26 m). The values of
interpersonal distance between

all attackers and immediate
defenders and the relative
distances of defenders to intercept
a shot and a pass were computed
as dependent variables

3 different conditions: 5 vs. 5, 5 vs.
4, and 5 vs. 3. Interpersonal
distance between an outfield
attacker and nearest defender (ID),
and the relative distance of a defen-
der needed to intercept the trajec-
tory of a shot (RDishot)

or pass (RDipass)
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- A single biomechanical param-
eter; knee extension velocity of the
kicking limb at ball contact adjusted
was obtained as a significant
predictor of ball-velocity

- The LIST slalom dribbling time
increased significantly by 4.5 +
4.0%

- The mean of total points scored
during LSST was significantly
reduced by 7.6 + 7.0 points

- In fatigued players, the frequency
of shots in LSST, achieving

the highest score of 5 points,

was reduced by 47%, while the
frequency of shots, achieving the
lowest O point score, increased by
85%

- The findings emphasize the

need for notational analysts and
coaches to consider the potential
independent and interactive

effects of match location, quality of
opposition, and match status when
assessing the technical components
of soccer performance, particularly
those relating to behaviour
occurrence

- The similar heart rate responses
and technical-tactical patterns
observed on the 2 surfaces indicate
that young match play is not
affected by differences in pitch
surface

- Elite players scored better than the
non-elite ones on several technical
skills

- Running speed and technical
skills were the most important
characteristics in U-13 and U-14
players

- Cardiorespiratory endurance was
more important in U-15 and U-16
players

- Fewer opportunities to maintain
ball possession on smaller pitches
compared with medium and larger
ones

- The different dimensions set to the
pitch did not influence the players’
opportunities to shoot at goal or to
perform passes to other teammates

- The mean ID values were
significantly lower in 5 vs. 5 than in
5vs. 4 and 5 vs. 3 conditions and
significantly lower in 5 vs. 4 than
5vs. 3

- The mean values of RDishot were
significantly higher in 5 vs. 3 than
in 5 vs. 5 conditions

- The mean values of RDipass were
significantly higher in 5 vs. 3 than
in5vs. 5
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De Villarreal 26 young soccer players To determine the influence

et al. [52] of a short-term combined
plyometric and sprint training
(9 weeks) within regular soccer

during the in-season

EPL - English Premier League

FAPL - English FA Premier League

GK - goalkeeper

HPBPT - high percentage ball possession teams
LIST - Loughborough Intermittent Shuttle Test
LPBPT - low percentage ball possession teams

The next stage comprised reading the title, abstract,
and key words. As a result, 954 papers were excluded
owing to various criteria, such as other issue, other sport,
lack of full text online, inadequate sample (e.g. women,
referees, goalkeepers), the character of a review arti-
cle, and other language. After these eliminations, 91
full texts were read, which showed that 31 of them were
not relevant to the review. Summing up, out of the
2830 initial papers researched, only 60 met all the
inclusion criteria (Figure 1). For each paper, the au-
thors (year of publication), participants, aims, meth-
ods, and the main findings related to technical ac-
tions were recorded (Table 1).

Regarding the chronological analysis of the pub-
lished papers, it was found that 15 articles (25%) that
were relevant to the scope of this review came from
before 2010. The remaining 45 gathered papers (75%)
were published in the five years of 2011-2015 (2011 -
13 papers; 2012 - 3 papers; 2013 - 8 papers; 2014 -
12 papers; 2015 - 9 papers), which highlights the recent
substantial growth of interest in skill-related perfor-
mance in soccer. Considering the age group of the par-
ticipants, 32 articles (53.3%) referred to professional
or senior players (above the U-19 category). The other
28 papers (46.7%) concerned young players (the U-20
or lower category), which shows a certain equivalence.

Additionally, 41 papers studied skill-related per-
formance in match context, out of which 20 (48.8%) de-
scribed small-sided and conditioned games (SSCG)
and 21 (51.2%) friendly and official games. The total
of 27 recruited papers carried out an analysis of tech-
nical actions with the use of validated instruments; 3
of them (11.1%) employed the following instruments
in match context: Team Sport Assessment Procedure
(TSAP) [22], system of assessment of functional asym-
metry of the lower limbs in football (SAFALL-FOOT)
[23], Offensive Sequences Characterization System
(OSCS) [24]; 24 (88.9%) assessed technical actions
outside the match context, applying the reactive motor
skills test (RMST) [25], as well as dribbling, shooting,
heading, and Loughborough passing tests [10-12, 26].

2 groups: control group (soccer
training only) and combined
group (plyometric + acceleration
+ dribbling + shooting). Ball-
practice on explosive and technical shooting speed test

actions in pubertal soccer players

- Baseline training results showed
no significant differences between
the groups in ball-shooting

speed test; however, meaningful
improvement was found

LSG - large-sided game

LSPT - Loughborough Soccer Passing Test
LSST - Loughborough Soccer Shooting Test
RMST - reactive motor skills test

SSCG - small-sided and conditioned game
SSG - small-sided game

After a detailed analysis of each paper, a categori-
zation system was applied, contemplating two levels
of analysis [21, 27]: the first level encompassed the
topic of analysis (descriptive or comparative) and the
second level comprised the skill-related variables em-
ployed in the analysis (Figure 2).

DESCRIPTIVE ANALYSIS

The exploratory papers framed by the descriptive
analysis usually aimed to verify the technical actions
during an official match. In general, the studies dem-
onstrate that: (i) teams with higher ball possession
performed more passes (44%) compared with teams
with less ball possession [28]; (ii) in the last 15 min
of the match, there occurred lower frequency of pass-
es, successful passes, and dribbles as compared with
other match periods, i.e. 0-15 min, 15-30 min, 30-
45 min, 45-60 min, and 60-75 min [29-31]. Some
studies of descriptive analysis aimed to assess the dif-
ferences in skill-related performance within one or
more seasons. Carling et al. [32] investigated the skill-
related performance of a team in a sample of 190
matches for 5 consecutive seasons (2008-2013). The
authors found that in the 2010/2011 season (cham-
pion), especially in its second half, the team conced-
ed fewer goals, showing an increase in the number of
passes, percentage of completed passes, forward passes,
and percentage of completed forward passes across
the seasons. Morgans et al. [33] verified the differences
in skill-related performance during the whole season
of the English Championship League, and concluded
that successful passes were relatively stable through-
out the season.

These papers resorted to notational analysis, with
the main skill-related variables of the number of pass-
es, successful passes, received passes, short passes,
successful short passes, long passes, successful long
passes, touches per possession, dribbling, shooting,
clearances, events of tackles/tackled, headers, ball
interceptions, and crosses. However, there is a lack of
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transparency regarding the definitions and classifi-
cations of skill-related performance during in-game
context. Considering all the papers that performed
analysis of the skill-related performance in the match
(i.e. SSCG, friendly and official matches), 63.4% pro-
vided no definitions or classifications for the analysed
variables (e.g. [29, 34-37]). Subsequently, it becomes
difficult to compare the results derived from differ-
ent studies, so that reproducibility can be ensured,
an essential feature of scientific research, as exposed
by O’Donoghue [38]: ‘it is essential for system opera-
tors and the eventual consumers of the information
generated by performance analysis to have a shared
understanding of the variables used’ (p. 36).

A positive example of this question refers to the study
of Rampinini et al. [31], which provides the defini-
tions of the skill-related variables under investiga-

tion: short passes — number of short foot passes (length
< 37 m) performed by a player; long passes — number
oflong foot passes (length > 37 m) performed by a player.
As stated by Mackenzie and Cushion [20], different
interpretations of definitions (e.g. successful or un-
successful pass) can generate different results and
conclusions. Therefore, on the basis of the literature
research, we proposed definitions of 5 offensive and
2 defensive skill-related performances for soccer
players (Table 2).

Furthermore, the search for quantitative informa-
tion that depicts the match (e.g. notational analysis),
despite continuing to be an important approach, has
the potential to augment its relevance when associ-
ated with methodologies that embrace the dynamics
presented in the coordination of players’ actions across
the match [9].

Table 2. Proposed definitions for skill-related performance in soccer based on literature search

Skill-related performance Definitions

Directing the ball into the opposing goal, with any part of the body allowed by

Goal attempts

the game rules, in an attempt to make it cross the line between the goalposts.

Successful: results in a goal. Unsuccessful: does not result in a goal

Transferring the ball from one player to another of the same team, using the

Passes

body parts allowed by the game rules (long passes: > 37 m; short passes: < 37

m). Successful: the team continues with the ball possession. Unsuccessful: the
team does not continue with the ball possession

(i) Progressing in any direction when carrying the ball; (ii) when carrying the
ball, making one or more contacts with it without progressing on the field, but in

Carry/protect the ball
Offensives
possession

order to protect it from the opponent. Successful: the team continues with the
ball possession. Unsuccessful: the team does not continue with the ball

Receiving and controlling the ball from a teammate, in a way: (i) oriented,

Received balls
(oriented / not oriented)

allowing to continue sequentially the other actions with the ball possession; (ii)
not oriented, not allowing to continue sequentially the other actions. Successful:
the team continues with the ball possession. Unsuccessful: the team does not

continue with the ball possession

When carrying the ball, overtaking the direct opponent in an attempt to: (i)

Dodge/feint

overtake and promote an offensive advantage for the team; (ii) create an
imbalance for the defence opponent. Successful: the team maintains the ball

possession. Unsuccessful: the team does not maintain the ball possession

Action of the player who is to take the ball from the player in possession of the

Crosses

ball impeding him to continue his action. Successful: the team wins the

possession of the ball. Unsuccessful: the team does not win the possession of the

ball
Defensives

Anticipation of the pass/goal attempt trajectory performed by the opponent, not

Interceptions

ball possession

allowing the ball to reach the destination when transmitted by the opponent.
Successful: the team takes ball possession. Unsuccessful: the team does not take
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Comparative analysis
Effects of small-sided and conditioned games

Some practice effects induced by different task
constraint manipulations (e.g. number of players or
field dimensions) in SSCG on skill-related perfor-
mance are often studied. In these investigations, the
main findings are as follows:

1. Decrease in the field size dimensions with the
same number of players promotes an increase of
technical actions [22, 34, 36, 37]. According to Hodg-
son et al. [37], ‘the smaller pitch size reduces the ac-
tive playing area and requires players to make faster
decisions and execute skills with higher frequency’
(p- 31).

2. Decrease in the number of players prompts an
increase of technical actions [36, 39, 40]. A possible
explication of this refers to the fact that a bigger play-
ing area can facilitate technical actions performed in
more space (e.g. crosses, dribbling, and shots).

3. When restrictions are applied in the number of
ball touches during the SSCG, the restriction to one
ball touch results in a high level of difficulty regard-
ing the performance of successful technical actions,
while exercises without restrictions in the number of
ball touches weakly affect the realization of success-
ful passes and loss of ball possession [41]. Dellal et al.
[41] clarify that players have a reduced time to make
decisions and to analyse the game, which explains
the lower quality of their technical actions in one-
touch form as compared with the two-touches and
free play.

4. The application of SSCG promotes a higher fre-
quency of technical actions compared with friendly
matches [42], probably owing to a smaller area per
player, as aforementioned.

5. The duration of the SSCG does not influence
the number of technical actions per minute or the
proficiency [43]. Two reasons can explain this behav-
iour: first, the authors normalized the data as number
of technical actions per minute; second, they applied
3 bouts (the previous study demonstrated a decrease
in technical action with 4 bouts [44]).

6. SSCG with higher recovery time between sets
promotes an increase in the number of technical ac-
tions [45].

7. SSCG with the objective of maintaining ball
possession contributes to an increase in the total num-
ber of successful passes and decrease in the number
of shots, compared with SSCG whose objective com-
prehends the progression towards the goal [46], i.e.

the players only progress to goal-scoring situations when
they are able to create safer options for the play, which
results in fewer shots.

These results may help coaches directly in the prep-
aration of training sessions. For example, a coach who
aims in his training session to increase the technical
actions might use SSCG with smaller dimensions
(e.g. 30 x 20), smaller number of players (3 v 3), with-
out limitations regarding the number of ball touches
and exercises with longer recovery periods between
sets (e.g. 3 X 4 min with 3-4 min of recovery). This topic
of comparative analysis (e.g. effects of SSCG) repre-
sented the highest frequency of occurrence in 15 pa-
pers. The scenario can be explained by the growing
interest in verifying the effects of these training tools
in soccer [47]. Furthermore, it is considered that
SSCG promotes the increase of the number of actions
with the ball, as well as the participation of all play-
ers during the matches [5]. A recent narrative review
(Serra-Olivares et al. [48]) referring to the tactical as-
sessment of soccer training with the use of represen-
tative tasks to measure the tactical expertise of young
soccer players during SSCG is an important study
that gives an overview of the ecological approach to
training and the principles of a representative task
design, providing relevant contribution and the di-
rection for future research into the assessment of tac-
tical expertise in young soccer players.

Therefore, on the basis of the ecological approach
and the idea of representative task design, it is pos-
sible to recommend the development of measured skill-
related performance with SSCG for future research.

Effects of training-exercise

Several researchers have studied the effects of train-
ing and exercises on the skill-related performance of
soccer players. The main conclusions of the studies
on this subject are the following:

1. Passing and shooting performance declines after
low- and high-intensity acute strength exercises [26,
49] and after a simulated soccer match (induced fa-
tigue protocol) [12]. The skill to pass and shot is based
on inter-segmental coordination; therefore, following
strength exercises, muscle fatigue induces a negative
effect on motor coordination [26].

2. The use of the non-preferred foot increases with
analytical technical training [23]. According to the
ecological dynamic approach, because the non-pre-
ferred foot was less stimulated during the daily prac-
tice, it is not perceptibly accessible (i.e. it is not a rel-
evant option to make part of the decision-making
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and performed actions [23]). Therefore, the functional
asymmetry of the lower limbs tends to reduce with the
increase in specific training for the non-preferred limb.

3. Aerobic interval training (4 X 4 min at 90-95%
of maximum heart rate [HRy;1x] with 3 min of recovery
between series) attenuated the deterioration in Lough-
borough Soccer Passing Test (LSPT) time after a sim-
ulated high running protocol [50]. Ten weeks of soc-
cer training (continued running, 70-80% HRyax +
sprints + soccer-specific activities) affect positively sla-
lom dribble and lob pass in young soccer players [51].
Short-term training (plyometric + acceleration + drib-
bling + shooting) positively influences shooting speed
[52]. This suggests that the trained players probably
experienced less fatigue and, consequently, a lower
impairment of skill-related proficiency.

4. Significant improvement of soccer-specific tech-
nical skill level in a battery of tests proposed by the Ger-
man Soccer Federation (i.e. juggling, passing, drib-
bling) was higher in SSCG (3 vs. 3 or 3 vs. 3 with joker
player; 5 X 4 min with 3 min of active recovery) than
high-intensity running training (5 X 4 min at 90%
HRyax with 3 min of active recovery between series)
[53]. Therefore, SSCGs are more highly recommend-
ed training drills than the generic (e.g. interval)
training by engaging physical, technical, and tactical
aspects simultaneously [54].

Competitive level

The informational knowledge derived from studies
that examine different competitive levels may provide
useful and valuable insights for coaches who search
for more appropriate conditions to help their players
reach high performance levels [21, 55]. Almeida et al.
[24] verified that high level youth soccer players per-
formed more passes and had more ball possession in
SSCG (i.e. 3 vs. 3; 6 vs. 6) than low level players. In
addition, Dellal et al. [56] observed that amateur play-
ers completed less successful passes and exhibited
less ball possession when compared with profession-
al players, regarding various configurations of SSCG
(i.e. 2 vs. 2; 3vs. 3; 4 vs. 4). Furthermore, other research
performed in the same scope of analysis revealed the
existence of differences in skill-related performance
(e.g. shooting, slalom dribbling, ball control, LSPT)
between competitive levels, to the advantage of elite
players and elite teams [11, 57-60]. Experience is an
aspect influencing the competitive performance that
is directly related to the time of practice/competition in
soccer [61]. Nevertheless, Almeida et al. [24] comple-
ment: ‘it seems that it does not require long periods

of deliberate practice in order to verify differences in the
collective performance comparatively to youngsters
who only play the game for enjoyment and fun (i.e.
deliberate play)’ (p. 102).

Playing position and playing system

Another important issue that emerged from the com-
parative analysis of exploratory research refers to the
playing position and different systems. Some dis-
crepancies were observed regarding the designations
adopted in different studies to tactical positions, which
makes it difficult to compare the results between the
papers. However, in general, one can distinguish 3 main
tactical positions [21]: defenders, midfielders, and for-
wards. In summary, the research shows that forwards
have a higher coefficient of variation (match-to-match)
for performed passes, received passes, and number
of times tackled as compared with other positions; they
also exhibit higher coefficient of variation for tackles
and interceptions than midfielders and defenders.
The ability of forwards to hold up play will be affected
by the number and quality of possessions won along
with the aptitude and tactics of the opposition defend-
ers, thus influencing the variability in performance.
Midfielders performed higher successful passes (75—
78%) than forwards (71%) and defenders (63%) (i.e.
players in this position frequently gain the ball in the
attacking area and are responsible to create finish-
ing situations for the forwards, which results in more
passes) [62]. These outcomes show that the frequency,
variation, and efficacy of technical actions vary depend-
ing on the role and specific tactical position of each
player on the field.

In addition, studies that analyse skill-related per-
formance and playing systems are scarce in literature.
In the course of this review, it was noticed that only
2 papers reported on these issues. Bradley et al. [63]
highlighted that ball possession maintenance usu-
ally did not differ between the 1-4-4-2, 1-4-3-3, and
1-4-5-1 systems. However, the fraction of successful
passes was higher in the 1-4-4-2 system compared
with the 1-4-3-3 and 1-4-5-1 systems, but the authors
mentioned that caution was needed when interpreting
the findings, as a relatively small number of matches
(n = 20) were analysed. Carling [35] found that, in
general, players performed more passes against teams
in the 1-4-4-2 than in the 1-4-2-3-1 system. Addi-
tionally, the same author reports the existence of
more duels, those that result with the ball in an aerial
trajectory, as well as those derived, for example, from
1 vs. 1 situations, against teams in the 1-4-2-3-1 when
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compared with the 1-4-4-2 system. Finally, the author
reports that more one-touch-ball passes against teams
occur in the 1-4-2-3-1 as compared with the 1-4-4-2,
1-4-3-3, and 1-4-5-1 systems (e.g. the higher fre-
quency of one-touch passes against teams with the
4-2-3-1 formation suggests that players in the reference
team could have benefited from performing one-touch
passing drills in preparation for matches against this
particular formation).

Clearly, there is a need to perform more studies
emphasizing the role of the playing system, as well as
the skill-related performance. Furthermore, it is sub-
stantial to describe how players are positioned on the
field in each playing system (e.g. 1-4-4-2, ‘diamond’
or ‘square’) and to analyse the differences in skill-related
performance at each playing position in accordance with
the team playing system (e.g. 1 defender in the 1-4-4-2
system cannot perform the same functions and techni-
cal actions if the team plays in the 1-3-5-2 system).

Match situational variables

In the soccer context, match location (home or away),
quality of the opponent (strong or weak), and match
status (winning, drawing, or losing) comprise the main
situational variables that influence the performance
of teams in competitive matches [64-66]. However,
research on the skill-related performance appears to
disregard these situational variables. In the presented
review, among the papers referring to the analysis of
skill-related performance in the official match context,
38.1% consider these situational variables (e.g. [65,
67, 68]). Lago-Penas and Lago-Ballesteros [68] found
that the teams playing at home had higher results in
scored goals, shots in goal, attacking moves, crosses,
assists, passes made, successful passes, dribbles
made, successful dribbles, ball possession, and gains
of possession when compared with teams that played
away. In addition, the visiting teams had greater loss
of ball possession. Taylor et al. [65] observed that the
match location had a significant influence on the fre-
quency of clearances, crosses, dribbles, interceptions,
shots, and tackles. One explication for these perfor-
mances is that home environment (i.e. social support
of the crowd) is bound with an increased functional
aggressive response, measured by more offensive than
defensive behaviour [69]. These authors [65] also re-
ported that when teams were losing, they showed an
increase in ball possession and performed more crosses
and dribbles (i.e. the teams try to ‘control’ the match,
creating more offensive situations), while when wining,
they performed more interceptions, clearances, and

aerial challenges. Regarding the quality of the oppo-
nents, no substantial differences in technical actions
were found. Talyor et al. [65] used a symmetrical di-
vision based on the team’s final ranking and guided
their analysis according to the dichotomy of ‘strong
opposition’ vs. ‘weak opposition.” However, the authors
concluded that this division did not provide the sensi-
tivity needed to detect any differences. The definition
of the quality of the opponents according to k-means
cluster analysis seems to be more robust [70-72].

OTHER CONCERNS

Other themes commonly addressing skill-related
performance related to the determination of predictor
variables that intend to enhance the development and
selection of talented players. Malina et al. [73] and
Matta et al. [74] found that the main predictors that
explained the results of skill-related performance (e.g.
dribbling, ball control, shooting) were: age, maturation,
height, interaction of body height and body mass, and
years of training.

Studies that regard the process of soccer players
selection seek objective measures to assist in identi-
fying supposedly talented players. Honer et al. [10]
observed that the technical actions such as dribbling
and juggling differ between high and low level players.
Huijgen et al. [16] studied multidimensional charac-
teristics that distinguished selected and non-selected
young players belonging to a talent development pro-
gramme in the Netherlands, and found that 69% of
selected players were correctly classified on the basis
of the evaluation of four domains (physical, technical,
tactical, and psychological). The main variable with
a discriminatory power in the technical domain com-
prised the dribbling test. Other studies prove that
dribbling, shooting, lob pass, and juggling tests have
high criterial validity [13-15, 60].

In this context, the understanding of talent is largely
linked with the idea that innate assignments are re-
sponsible for talent detection, and there is an evident
concern to find players with physiological, motor, and
psychological attributes above average [75]. However,
as stated by Howe et al. [76], the conditions that lead to
excellence are related with multidimensional char-
acteristics in a multitude of factors, such as early expe-
rience, preferences, opportunities, habits, structured
and sustained training to promote increased sports
performance, resilience, and cultural aspects. Therefore,
it becomes questionable to apply unrepresentative
tests for ‘detecting’ talents, the more so young players
not ‘detected’ as talents will be rejected by clubs and
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may leave practice earlier. In fact, the journey to sport-
ing excellence not only derives from talent identification,
but mainly depends on a complex fusion of skills,
capacities, and competences [77] related to the devel-
opment of potential talent in response to training and
other environmental conditions [75].

LIMITATIONS AND RECOMMENDATIONS
FOR FUTURE RESEARCH

The main limitation of most studies mentioned in
this review interferes with the principle of scientific
reproducibility and the consistency of research find-
ings [11, 12, 25], as already demonstrated in previous
review studies [20, 21]. Particularly, it comes from: (i)
the lack of definition and classification of the skill-
related variables under investigation concerning match
context (we proposed these definitions [Table 2] on the
basis of the literature research); (ii) the contextualiza-
tion of the sample omitted and the influence of match
situational variables (e.g. location, quality of oppo-
nent, status); and (iii) the absence of representative
task design to measure skill-related performance.

Few revised papers (36.6%) defined clearly the skill-
related variables under investigation in match context
(e.g. [23, 30, 31, 78]). Mackenzie and Cushion [20] re-
ported that the intensive use of notational analysis
through data generated by computational software
(e.g. Amisco® Pro, GECA Sport®, ProZone®) can be con-
sidered as an explanatory factor that underpins this
lack of definitions. Moreover, as already exposed, 38.1%
of the papers comprehended in this review contemplated
the effects of match situational variables on skill-re-
lated performance during official matches (e.g. [65,
67, 68]). There seems to be little agreement with regard
to the sample size necessary for a power generaliza-
tion of the results found in these examined studies.

Regarding the representative design of the tests
used to measure skill-related performance in soccer,
we consider it necessary to return to some approaches.
An important task in sports science and performance
analysis is to understand the relationship between
the skill acquisition and development of players in order
to achieve sporting excellence. Therefore, it is essential
to develop theoretical principles that guide the con-
cession of skill acquisition programmes, as well as to
provide an informational base for the organization
and implementation of evaluation tests concerning
sports performance [7]. The ecological dynamics the-
ory has revealed that the most relevant information for
decision-making and regulation of action in dynamic
environments (e.g. soccer) emerges from the continuous

performer-environment interactions (for more details,
see [3]). The opportunities for action (e.g. affordanc-
es) constantly shape players’ intentions and interfere
with the decision-making processes by adjusting the
key properties of the environment and organismic limi-
tations inherent to each player [7, 79]. For example,
performing a pass, dribble, or shot in the course of
a soccer match, emerges owing to critical information
on the relative positioning of the defenders, as well as
the area of the field (e.g. identification of the opportu-
nities for action to achieve the target performance).
Thus, creating a rational basis to determine and ma-
nipulate the constraints acting on the players pro-
vides a fundamental principle for the development
and implementation of tests to evaluate the skill-
related performance in soccer (see [48]). For instance,
88.9% of the papers presented in this review evalu-
ated skill-related performance through validated tests
performed outside the match context (e.g. [10-12, 25, 26]).
However, these tests are not representative of the ac-
tual skill-related performance of soccer players since
they do not encompass critical perception variables
(e.g. environmental contextual information) that play-
ers normally use to control their actions during the
course of matches [18], which could compromise the
ecological validity of the conclusions obtained in these
studies. To achieve this representation, skill-related per-
formance tests should incorporate the same informa-
tional variables that specify match contexts (e.g. friendly
or official matches) or SSCG [80-82]. Furthermore, to
ensure representativeness, the technical performance
tests should not be limited to examining only the re-
sult of the action [20, 83], but also take into account
the evaluation of representative tasks, which interact
with each other and influence the behaviour displayed
by players at the time of carrying out the action (e.g.
possibilities for action, the positioning of opponents
and teammates, spatial references). As exposed by
Hayes [84], ‘show me the results of notational analysis,
not the notational analysis results,” (p. 4; apud Mack-
enzie and Cushion [20], p. 655). Moreover, notational
analysis does not measure the possibilities of the
participants’ action in relation to the selection of tech-
nical actions performed by players. For example, let
us consider two match situations: (i) a midfield play-
er performs a pass to a defensive player, while the
team maintain the ball possession; (ii) the same mid-
field player performs a pass to an offensive player,
which enables a finish to the goal. In the technical
analysis used in the reviewed studies, both situations
would be labelled as successful pass. However, it is
understood that in situation (ii) the midfield player’s
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pass to the offensive player resulted in the possibility
of a goal, and thus in obtaining a score different from
that in situation (i). Therefore, future research should
propose tests to measure skill-related performance in

References

1.

Carling C, Williams AM, Reilly T. Handbook of soc-
cer match analysis: a systematic approach to improv-
ing performance. Abingdon: Routledge; 2005.

soccer, considering that the representativeness contexts 2. Brunswik E. Perception and the representative design
ally the players’ possibilities of action to the situation of psychological experiments, 2" ed. Berkeley: Univer-
of the match (see a positive example of tactical exper- sity of California Press; 1956.
tise assessment during SSCG in a Study by Serra-Oli- 3. Travassos B, Aratijo D, Davids K, Vilar L, Esteves PT,
vares et al. [48]). Correia V. Informational constraints shape emergent
functional behaviors during performance of intercep-
tive actions in team sports. Psychol Sport Exerc. 2012;
CONCLUDING REMARKS 13(2):216-223; doi: 1(1)).1016/j.gsychspp0rt.2011.11.009.
The main purpose of the study was to evaluate 4. C?ibson. JJ. The ecological approach to Vis‘ual percep-
tion. Hillsdale: Lawrence Erlbaum Associates; 1979.
and systematically organize the available literature 5. Oliveira JG, Graca A, Seabra A, Garganta J. Valida-
on the skill-related performance in young and adult tion of a system for assessing the functional asymme-
male soccer players. Furthermore, we identified the try of the lower limbs in football (SAFALL-FOOT) [i
most common topics, as well as examined the weak- Portuguese|. RPCD. 2012;12(3):77-97; doi: 10.5628/
nesses of the analysed papers and their main contri- rped.12.03.77.
butions to the technical performance. The emerging 6. Mesquita I, Marques A, Maia J. Relationship between
themes were: (i) descriptive analysis (e.g. characteri- efficiency and efficacy in volleyball skills [in Portuguese].
zations of skill-related performance in champion- RPC.D' 2001;1(’3):33_3.9; doi: 10.5628/ rpCfi.Ol.OS 33
ships); (i) comparative analysis (e.g. effects of SSCG, 7 Dav1d§ K, Arau]O,D’ Vilar L, RenShﬁaw L Pl?‘?‘e,r R. ,An
effects of training-exercise, competitive level, playing eeo IOg.lcal dynamics approach to skill acquisition: tm-
.. . . . ) plications for development of talent in sport. Talent
position and playing system, match situational vari- Dev Exc. 2013:5(1):21-34.
ables); and (iii) other issues (e.g. talent development, 8. Hughes M, Franks IM. Notational analysis — a review
predictors of skill-related performance). The review of the literature. In: Hughes M, Franks I (eds.). Nota-
has raised some methodological concerns regarding tional analysis of sports — systems for better coaching
the use of scarce representativeness analysis for the and performance in sport. London: Routledge; 2004;
skill-related performance of the players, e.g. dribbling, 59-106.
shooting, and passing tests without match context. 9. Julio L, Aratijo D. Dynamic approach to tactical ac-
In addition, notational analysis can augment its rele- tion in soccer game [in Portuguese]. In: Aratijo, D (ed.),
vance when associated with methodologies that con- The context of the decision: tactical action in sport [in
sider the dynamics inherent to the coordination of players Portuguese]. Lisboa: Visdo e Contexto; 2005; 159-177.
in match situations, as well as the representative task 10. Héner O, Vf)tteler A, ,SChmid M, SCh‘ﬂt,Z E, Ro.th K
design combined with the possibilities of the players’ Psychometric properties Olf the motor diagnostics in
action in each match situation. Some concerns evidenced the German football talent lden.tlflcatlon and develop-
in other studies were related to the absence of clari- gflntlg E%%%%gé;gﬁg?&f ;12824()11635,33(2).145_159’
fication of the definitions and of technical variables 11. Ruésell. M. Benton D, Ki.ngsle.y M. Reliability and con-
under investigation (see our proposed definitions in struct validity of soccer skills tests that measure passing,
Table 2) and omission of the context of the sample shooting, and dribbling. J Sports Sci. 2010;28(13):
(e.g. location, quality of opponent, status). These lim- 1399-1408; doi: 10.1080/02640414.2010.511247.
itations can largely compromise the reproducibility 12. Russell M, Benton D, Kingsley M. The effects of fa-
of the reviewed studies. Finally, given the limitations tigue on soccer skills performed during a soccer match
presented in this review, it is suggested that future simulation. Int J Sports Physiol Perform. 2011;6(2):
research may lead to a congruous understanding of 221-233; doi: 10.1123/ijspp.6.2.221.
the discussed topics, providing significant and sub- 13. Vaeyeng R, Mal.i.na RM, Janssens M"me .Re‘nterghem B,
stantial impact also on professional daily practice. Bpurgms J, Vrijens J, et al. A multidisciplinary selec-
tion model for youth soccer: the Ghent Youth Soccer
Disclosure statement ir)oﬁ;té /lir J Sg(())gtg (1)\/213(2.52006;40(11):928—934; doi:
. sSm. . .
First author received financial support by the CAPES. 14. Huijgen B]C, Elferink-Gemser MT, Post W, Visscher C.
Development of dribbling in talented youth soccer players
Conflict of interest aged 12-19 years: a longitudinal study. J Sports Sci.
Authors state no conflict of interest. 2010;28(7):689-698; doi: 10.1080/02640411003645679.
20 HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER)

HUMANMOVEMENT.PL



HUMAN MOVEMENT

R. Aquino, E.F. Puggina, I.S. Alves, J. Garganta, Performance analysis in soccer players

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Huijgen BC, Elferink-Gemser MT, Post WJ, Visscher C.
Soccer skill development in professionals. Int J Sports
Med. 2009;30(8):585-591; doi: 10.1055/s-0029-1202354.
Huijgen BC, Elferink-Gemser MT, Lemmink KA, Viss-
cher C. Multidimensional performance characteristics
in selected and deselected talented soccer players.
EurJSportSci.2014;14(1):2-10; doi: 10.1080/17461391.
2012.725102.

Aquino R, Marques RFR, Petiot GH, Gongalves LGC,
Moraes C, Santiago PRP, et al. Relationship between
procedural tactical knowledge and specific motor skills
in young soccer players. Sports. 2016;4(4):52-61; doi:
10.3390/sports4040052.

Vilar L, Aragjo D, Davids K, Button C. The role of eco-
logical dynamics in analysing performance in team sports.
Sports Med. 2012;42(1):1-10; doi: 10.2165/11596520-
000000000-00000.

Ali A. Measuring soccer skill performance: a review.
Scand J Med Sci Sports. 2011;21(2):170-183; doi:
10.1111/j.1600-0838.2010.01256.x.

Mackenzie R, Cushion C. Performance analysis in foot-
ball: a critical review and implications for future research.
J Sports Sci. 2013;31(6):639-676; doi: 10.1080/02640414.
2012.746720.

Sarmento H, Marcelino R, Anguera MT, Campanico J,
Matos N, Leitao JC. Match analysis in football: a sys-
tematic review. J Sports Sci. 2014;32(20):1831-1843;
doi: 10.1080/02640414.2014.898852.

Clemente FM, Wong DP, Martins FM, Mendes RS.
Acute effects of the number of players and scoring
method on physiological, physical, and technical per-
formance in small-sided soccer games. Res Sports Med.
2014;22(4):380-397; doi: 10.1080/15438627.2014.951761.
Guilherme J, Garganta J, Graca A, Seabra A. Influ-
ence of non-preferred foot technical training in reduc-
ing lower limbs functional asymmetry among young
football players. J Sports Sci. 2015;33(7):1790-1798;
doi: 10.1080/02640414.2015.1012100.

Almeida CH, Ferreira AP, Volossovitch A. Offensive
sequences in youth soccer: effects of experience and
small-sided games. J Hum Kinet. 2013;36:97-106; doi:
10.2478/hukin-2013-0010.

Bullock W, Panchuk D, Broatch J, Christian R, Stepto NK.
An integrative test of agility, speed and skill in soccer: ef-
fects of exercise. J Sci Med Sport. 2012;15(5):431-
436; doi: 10.1016/j.jsams.2012.03.002.

Draganidis D, Chatzinikolaou A, Jamurtas AZ, Carlos
Barbero J, Tsoukas D, Theodorou AS, et al. The time-
frame of acute resistance exercise effects on football skill
performance: the impact of exercise intensity. J Sports
Sci.2013;31(7):714-722;d0i: 10.1080/02640414.2012.
746725.

Marcelino R, Sampaio J, Mesquita I. Research on the
game analysis: from static to dynamic modeling [in
Portuguese]. RPCD. 2011;11(1):481-499.

Bradley PS, Lago-Pefias C, Rey E, Gomez Diaz A. The
effect of high and low percentage ball possession on

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

physical and technical profiles in English FA Premier
Leaguesoccermatches.J SportsSci.2013;31(12):1261-
1270; doi: 10.1080/02640414.2013.786185.

Carling C, Dupont G. Are declines in physical perfor-
mance associated with a reduction in skill-related per-
formance during professional soccer match-play? J Sports
Sci. 2011;29(1):63-71; doi: 10.1080/02640414.2010.521945.
Harper LD, West DJ, Stevenson E, Russell M. Techni-
cal performance reduces during the extra-time period
of professional soccer match-play. PLoS One. 2014;9(10):
€110995; doi: 10.1371/journal.pone.0110995.
Rampinini E, Impellizzeri FM, Castagna C, Coutts
AJ, Wisleff U. Technical performance during soccer
matches of the Italian Serie A league: effect of fatigue
and competitivelevel.J SciMed Sport. 2009;12(1):227-
233; doi: 10.1016/j.jsams.2007.10.002.

Carling C, Le Gall F, McCall A, Nédélec M, Dupont G.
Squad management, injury and match performance
in a professional soccer team over a championship-
winning season. Eur J Sport Sci. 2015;15(7):573-582;
doi: 10.1080/17461391.2014.955885.

Morgans R, Adams D, Mullen R, McLellan C, Wil-
liams MD. Technical and physical performance over
an English Championship League season. Int J Sports
Sci Coach. 2014;9(5):1033-1042; doi: 10.1260/1747-
9541.9.5.1033.

Aslan A. Cardiovascular responses, perceived exer-
tion and technical actions during small-sided recreation-
al soccer: effects of pitch size and number of players. J
Hum Kinet. 2013;38:95-105; doi: 10.2478/hukin-2013-
0049.

Carling C. Influence of opposition team formation on
physical and skill-related performance in a profes-
sional soccer team. Eur J Sport Sci. 2011;11(3):155-
164; doi: 10.1080/17461391.2010.499972.

Garcia JD, Roman IR, Calleja-Gonzalez J, Dellal A.
Quantification and analysis of offensive situations in
different formats of sided games in soccer. J Hum Ki-
net.2014;44:193-201; doi: 10.2478/hukin-2014-0125.
Hodgson C, Akenhead R, Thomas K. Time-motion
analysis of acceleration demands of 4v4 small-sided
soccer games played on different pitch sizes. Hum Mov
Sci. 2014;33:25-32; doi: 10.1016/j.humov.2013.12.002.
O’Donoghue P. Reliability issues in performance
analysis. Int J Perform Anal Sport. 2007;7(1):35-48.
Da Silva CD, Impellizzeri FM, Natali AJ, de Lima JR,
Bara-Filho MG, Silami-Gargia E, et al. Exercise in-
tensity and technical demands of small-sided games
in young Brazilian soccer players: effect of number of
players, maturation, and reliability. J Strength Cond Res.
2011;25(10):2746-2751; doi: 10.1519/JSC.0b013e31820
da061.

Katis A, Kellis E. Effects of small-sided games on physi-
cal conditioning and performance in young soccer
players. J Sports Sci Med. 2009;8(3):374-380.

Dellal A, Lago-Pefias C, Wong DP, Chamari K. Effect
of the number of ball contacts within bouts of 4 vs. 4

HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER) 21
HUMANMOVEMENT.PL



HUMAN MOVEMENT

R. Aquino, E.F. Puggina, I.S. Alves, J. Garganta, Performance analysis in soccer players

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

22

small-sided soccer games. Int J Sports Physiol Per-
form. 2011;6(3):322-333.

Dellal A, Owen A, Wong DP, Krustrup P, van Exsel
M, Mallo J. Technical and physical demands of small
vs. large sided games in relation to playing position in
elite soccer. Hum Mov Sci. 2012;31(4):957-969; doi:
10.1016/j.humov.2011.08.013.

Fanchini M, Azzalin A, Castagna C, Schena F, McCall A,
Impellizzeri FM. Effect of bout duration on exercise
intensity and technical performance of small-sided
gamesin soccer. J Strength Cond Res. 2011;25(2):453-
458; doi: 10.1519/JSC.0b013e3181c1f8a2.

Kelly DM, Drust B. The effect of pitch dimensions on
heart rate responses and technical demands of small-
sided soccer games in elite players. J Sci Med Sport.
2009;12(4):475-479; doi: 10.1016/j.jsams.2008.01.010.
Koklii Y, Alemdaroglu U, Dellal A, Wong DP. Effect of
different recovery durations between bouts in 3-a-side
games on youth soccer players’ physiological respons-
es and technical activities. J Sports Med Phys Fitness.
2015;55(5):430-438.

Lizana CJR, Reverdito RS, Brenzikofer R, Macedo DV,
Misuta MS, Scaglia AJ. Technical and tactical soccer
players’ performance in conceptual small-sided games.
Motriz. 2015;21(3):312-320; doi: 10.1590/S1980-
65742015000300013.

Halouani J, Chtourou H, Gabbett T, Chaouachi A,
Chamari K. Small-sided games in team sports training:
abriefreview. J Strength Cond Res. 2014;28(12):3594 -
3618; doi: 10.1519/JSC.0000000000000564-.
Serra-Olivares J, Clemente FM, Gonzélez-Villora S. Tac-
tical expertise assessment in youth football using rep-
resentative tasks. Springerplus. 2016;5(1):1301-1309;
doi: 10.1186/s40064-016-2955-1.

Stone KJ, Oliver JL. The effect of 45 minutes of soccer-
specific exercise on the performance of soccer skills.
Int J Sports Physiol Perform. 2009;4(2):163-175; doi:
10.1123/ijspp.4.2.163.

Impellizzeri FM, Rampinini E, Maffiuletti NA, Cast-
agna C, Bizzini M, Wisleff U. Effects of aerobic training
on the exercise-induced decline in short-passing abil-
ity in junior soccer players. Appl Physiol Nutr Metab.
2008;33(6):1192-1198; doi: 10.1139/H08-111.
Miranda REEPC, Antunes HKM, Pauli JR, Puggina
EF, da Silva ASR. Effects of 10-week soccer training
program on anthropometric, psychological, technical
skills and specific performance parameters in youth soccer
players. Sci Sports. 2013;28(2):81-87; doi: 10.1016/j.
scispo.2012.02.005.

De Villarreal ES, Suarez-Arrones L, Requena B, Haff GG,
Ferrete C. Effects of plyometric and sprint training on
physical and technical skill performance in adolescent
soccer players. J Strength Cond Res. 2015;29(7):1894 -
1903; doi: 10.1519/JSC.0000000000000838.
Radziminski L, Rompa P, Barnat W, Dargiewicz R,
Jastrzebski Z. A comparison of the physiological and tech-
nical effects of high-intensity running and small-sided

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

games in young soccer players. Int J Sports Sci Coach.
2013;8(3):455-466; doi: 10.1260/1747-9541.8.3.455.
Hill-Haas SV, Coutts AJ, Rowsell GJ, Dawson BT. Ge-
neric versus small-sided game training in soccer. Int J
SportsMed. 2009;30(9):636-642; doi: 10.1055/s-0029-
1220730.

O’Donoghue PG, Boyd M, Lawlor J, Bleakley EW.
Time-motion analysis of elite, semi-professional and
amateur soccer competition. J Hum Mov Studies. 2001;
41:1-12.

Dellal A, Hill-Haas S, Lago-Pefias C, Chamari K.
Small-sided games in soccer: amateur vs. professional
players’ physiological responses, physical, and tech-
nical activities. J Strength Cond Res. 2011;25(9):2371-
2381; doi: 10.1519/JSC.0b013e3181fb4296.

Le Moal E, Rué O, Ajmol A, Abderrahman AB, Ham-
mami MA, Ounis OB, et al. Validation of the Lough-
borough Soccer Passing Test in young soccer players.
J Strength Cond Res. 2014;28(5):1418-1426; doi:
10.1519/JSC.0000000000000296.

Rebelo A, Brito J, Maia J, Coelho-e-Silva MJ, Figueire-
do AJ, Bangsbo J, et al. Anthropometric characteris-
tics, physical fitness and technical performance of
under-19 soccer players by competitive level and field
position. Int J Sports Med. 2013;34(4):312-317; doi:
10.1055/s-0032-1323729.

Rostgaard T, Iaia FM, Simonsen DS, Bangsbo J. A test
to evaluate the physical impact on technical perfor-
manceinsoccer.J Strength Cond Res. 2008;22(1):283-
292; doi: 10.1519/JSC.0b013e31815f302a.

Reilly T, Williams AM, Nevill A, Franks A. A multi-
disciplinary approach to talent identification in soccer.
J Sports Sci. 2000;18(9):695-702; doi: 10.1080/
02640410050120078.

Ward P, Williams AM. Perceptual and cognitive skill
development in soccer: the multidimensional nature
ofexpertperformance. J Sport Exerc Psychol. 2003;25(1):
93-111; doi: 10.1123/jsep.25.1.93.

Bush MD, Archer DT, Hogg R, Bradley PS. Factors in-
fluencing physical and technical variability in the
English Premier League. Int J Sports Physiol Perform.
2015;10(7):865-872; doi: 10.1123/ijspp.2014-0484.
Bradley PS, Carling C, Archer D, Roberts J, Dodds A,
Di Mascio M, et al. The effect of playing formation on
high-intensity running and technical profiles in Eng-
lish FA Premier League soccer matches. J Sports Sci.
2011;29(8):821-830; doi: 10.1080/02640414.2011.561868.
Lago C. The influence of match location, quality of op-
position, and match status on possession strategies in
professional association football. J Sports Sci. 2009;
27(13):1463-1469;d0i:10.1080/02640410903131681.
Taylor JB, Mellalieu SD, James N, Shearer DA. The
influence of match location, quality of opposition, and
match status on technical performance in profession-
al association football. J Sports Sci. 2008;26(9):885-
895; doi: 10.1080/02640410701836887.

Taylor JB, Mellalieu SD, James N, Barter P. Situation

HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER)
HUMANMOVEMENT.PL



HUMAN MOVEMENT

R. Aquino, E.F. Puggina, I.S. Alves, J. Garganta, Performance analysis in soccer players

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

variable effects and tactical performance in profes-
sional association football. Int J Perform Anal Sport.
2010;10(3):255-269.

Bradley PS, Lago-Penas C, Rey E, Sampaio J. The influ-
ence of situational variables on ball possession in the
English Premier League. J Sports Sci. 2014;32(20):
1867-1873; doi: 10.1080/02640414.2014.887850.
Lago-Pefias C, Lago-Ballesteros J. Game location and
team quality effects on performance profiles in profes-
sional soccer. J Sports Sci Med. 2011;10(3):465-471.
Glamser FD. Contest location, player misconduct,
and race: a case from English soccer. J Sport Behav.
1990;13(1):41-49.

Almeida CH, Ferreira AP, Volossovitch A. Effects of
match location, match status and quality of opposition
on regaining possession in UEFA Champions League.
J Hum Kinet. 2014;41(1):203-214; doi: 10.2478/
hukin-2014-0048.

Aquino R, Munhoz GHM, Vieira LHP, Menezes RP.
Influence of match location, quality of opponents and
match status on movement patterns in Brazilian pro-
fessional football players. J Strength Cond Res. 2017;
31(8):2155-2161;d0i:10.1519/JSC.0000000000001674.
Goémez MA, Jiménez S, Navarro R, Lago-Pefias C,
Sampaio J. Effects of coaches’ timeouts on basketball
teams’ offensive and defensive performances according
to momentary differences in score and game period.
Eur J Sport Sci. 2011;11(5):303-308; doi: 10.1080/
17461391.2010.512366.

Malina RM, Cumming SP, Kontos AP, Eisenmann JC,
Ribeiro B, Aroso J. Maturity-associated variation in
sport-specific skills of youth soccer players aged 13-
15 years. J Sports Sci. 2005;23(5):515-522; doi:
10.1080/02640410410001729928.

Matta MDO, Figueiredo AJB, Garcia ES, Werneck
FZ, Seabra A. Morphological and maturational pre-
dictors of technical performance in young soccer play-
ers. Motriz. 2014;20(3):280-285; doi: 10.1590/S1980-
65742014000300006.

Garganta J. Identification, selection, and promotion of
talent in team sports: facts, myths and misunder-
standings [in Portuguese]. Proceedings of the II Inter-
national Congress of Editorial Team Sports and High
Performance of Training Center [in Portuguese]; 2009.
Howe MJ, Davidson JW, Sloboda JA. Innate talents:
reality or myth? Behav Brain Sci. 1998;21(3):399-
407; doi: 10.1017/S0140525X9800123X.

Starkes JL, Ericsson KA. Expert performance in sports:
advances in research on sport expertise. Champaign:
Human Kinetics; 2003.

Rampinini E, Impellizzeri FM, Castagna C, Azzallin A,
Bravo DF, Wisleff U. Effect of match-related fatigue
on short-passing ability in young soccer players. Med
Sci Sports Exerc. 2008;40(5):934-942; doi: 10.1249/
MSS.0b013e3181666€b8.

Scarantino A. Affordances explained. Philos Sci. 2003;
70(5):949-961; doi: 10.1086/377380.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Aratjo D, Davids K, Passos P. Ecological validity, rep-
resentative design, and correspondence between experi-
mental task constraints and behavioral setting: comment
on Rogers, Kadar, and Costall (2005). Ecol Psychol.
2007;19(1):69-78; doi: 10.1080/10407410709336951.
Dicks M, Davids K, Aragjo D. Ecological psychology
and task representativeness: implications for the design
of perceptual-motor training programmes in sport. In:
Hong Y, Bartlett R (eds.), Routledge handbook of bio-
mechanics and human movement science. London:
Routledge; 2008; 129-139.

Pinder RA, Davids K, Renshaw I, Aratjo D. Represen-
tative learning design and functionality of research and
practice in sport. J Sport Exerc Psychol. 2011;33(1):
146-155; doi: 10.1123/jsep.33.1.146.

Borrie A, Jonsson GK, Magnusson MS. Temporal pat-
tern analysis and its applicability in sport: an explana-
tionand exemplardata.J Sports Sci. 2002;20(10):845-
852; doi: 10.1080/026404102320675675.

Hayes M. Notational analysis — the right of reply. BASES
Newsletter. 1997;7(8):4-5.

Bradley PS, Carling C, Diaz AG, Hood P, Barnes C,
Ade J, et al. Match performance and physical capacity
of players in the top three competitive standards of
English professional soccer. Hum Mov Sci. 2013;32(4):
808-821; doi: 10.1016/j.humov.2013.06.002.

Bush M, Barnes C, Archer DT, Hogg B, Bradley PS.
Evolution of match performance parameters for vari-
ous playing positions in the English Premier League.
Hum Mov Sci. 2015;39:1-11; doi: 10.1016/j.humov.
2014.10.003.

Dellal A, Wong DP, Moalla W, Chamari K. Physical
and technical activity of soccer players in the French
First League - with special reference to their playing
position. Int SportMed J. 2010;11(2):278-290.

Dellal A, Chamari K, Wong DP, Ahmaidi S, Keller D,
Barros R, et al. Comparison of physical and technical
performance in European soccer match-play: FA Pre-
mier League and La Liga. EurJ Sport Sci. 2011;11(1):51-
59; doi: 10.1080/17461391.2010.481334.
Fernandez-Gonzalo R, De Souza-Teixeira F, Bresciani G,
Garcia-Lopez D, Hernandez-Murtda JA, Jiménez-Jimé-
nez R, et al. Comparison of technical and physiological
characteristics of prepubescent soccer players of dif-
ferent ages. J Strength Cond Res. 2010;24(7):1790-
1798; doi: 10.1519/JSC.0b013e3181def871.

Juarez D, Mallo J, De Subijana C, Navarro E. Kinematic
analysis of kicking in young top-class soccer players.
J Sports Med Phys Fitness. 2011;51(3):366-373.
Nassis GP, Brito J, Dvorak J, Chalabi H, Racinais S.
The association of environmental heat stress with per-
formance: analysis of the 2014 FIFA World Cup Brazil.
Br J Sports Med. 2015;49(9):609-613; doi: 10.1136/
bjsports-2014-094449.

Owen AL, Wong DP, McKenna M, Dellal A. Heart rate
responses and technical comparison between small- vs.
large-sided games in elite professional soccer. J Strength

HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER) 23
HUMANMOVEMENT.PL



HUMAN MOVEMENT

R. Aquino, E.F. Puggina, 1.S. Alves, J. Garganta, Performance analysis in soccer players

Cond Res. 2011;25(8):2104-2110; doi: 10.1519/JSC.
0b013e3181f0a8a3.

93. Sinclair J, Fewtrell D, Taylor PJ, Bottoms L, Atkins S,
Hobbs SJ. Three-dimensional kinematic correlates of
ball velocity during maximal instep soccer kicking in
males. Eur J Sport Sci. 2014;14(8):799-805; doi:
10.1080/17461391.2014.908956.

94. Tessitore A, Perroni F, Meeusen R, Cortis C, Lupo C,
Capranica L. Heart rate responses and technical-tac-
tical aspects of official 5-a-side youth soccer matches
played on clay and artificial turf. J Strength Cond Res.
2012;26(1):106-112; doi: 10.1519/JSC.0b013e3182185412.

95. Vilar L, Duarte R, Silva P, Chow JY, Davids K. The
influence of pitch dimensions on performance during
small-sided and conditioned soccer games. J Sports
Sci. 2014;32(19):1751-1759; doi: 10.1080/02640414.2014.
918640.

96. Vilar L, Esteves PT, Travassos B, Passos P, Lago-Pe-
fias C, Davids K. Varying numbers of players in small-
sided soccer games modifies action opportunities during
training. Int J Sports Sci Coach. 2014;9(5):1007-1018;
doi: 10.1260/1747-9541.9.5.1007.

24 HUMAN MOVEMENT, VOL. 18, NO 5, 2017, SPECIAL ISSUE (SCIENCE IN SOCCER)
HUMANMOVEMENT.PL



