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Abstract
The present study examines the associations between tactical performance
indexes with quality of tactical behaviours and birth-date quarters of
youth Soccer players. The sample comprised a total of 534 youth players
classified into four seasons of 3 months (January-March; April-June;
July-September; October-December). A system of tactical assessment in
Soccer (FUT-SAT) was used to collect data. Descriptive statistics and
multinomial logistic regression were applied. The tactical performance
indexes were divided into tercis (low, moderate and high) in order to
evaluate the influences of relative age effects and quality of tactical
EHKDYLRXUV 7KH TXDOLW\ LQ WKH ³SHQHWUDWLRQ´ DQG ³RIIHQVLYH FRYHUDJH´
principles were positively related to moderate performance indexes.
3OD\HUV ZLWK WKH KLJKHVW TXDOLW\ LQ WKH ³GHSWK PRELOLW\´ DQG ³XQLW\
GHIHQVLYH´ SULQFLSOHV ZHUH PRUH likely to present higher performance
indexes. Regarding the defensive phase, those with better qualities in the
³GHOD\´ ³FRQFHQWUDWLRQ´ DQG ³GHIHQVLYH XQLW\´ SULQFLSOHV were more
likely to have moderate performance index. Additionally, better quality in
WKH ³GHIHQVLYH FRYHUDJH´ DQG ³EDODQFH´ SULQFLSOHV FRUUHVSRQGHG WR D
higher likelihood of having a superior performance index. Relative age
effects were observed only in high defensive performance index. The
present results revealed a positive correlation between tactical
performance indexes and quality of tactical behaviours.
Keywords: Quality of tactical behaviours, tactical performance index.
1. Introduction
Since the 1970s, many studies have investigated the relative age effects (RAEs) in sport
(Barnsley, Thompson, & Barnsley, 1985; Helsen, Starkes, & Van Winckel, 2000;
Malina, 1994; Mujika et al., 2009; Williams, Davies, Evans, & Ferguson, 1970). The
RAEs, also called the age-group position effects, refer to the overall difference in
chronological age between individuals within each age-group, and they may result in
physical and cognitive (dis)advantages, which can induce statistical differences in
performance (Barnsley et al., 1985; Cobley, Abraham, & Baker, 2008).
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Grouping by chronological age is a commonly employed method in sport, in an attempt
WR µµDJH-PDWFK¶¶ SDUWLFLSDQWV KHQFH UHGXFLQJ WKH SRWHQWLDO SK\VLFDO DQG FRJQLWLYH
variation (Musch & Grondin, 2001). However, such a strategy does not seem to be
sensitive enough to prevent the RAEs and to provide fair competition and an equal
chance of success for all (Helsen, Van Winckel, & Williams, 2005). Some factors
suggested as explanations for the skewed pattern of birth season distribution in sport
have been recently examined with professional athletes (Costa, Simim et al., 2009;
Glamser & Vincent, 2004; Vaeyens, Philippaerts, & Malina, 2005) and young players
(Baxter Jones, 1995; Helsen et al., 2000; Musch & Hay, 1999). These include factors
associated with chronological age and maturation, environmental factors during early
life, different birth patterns within distinct socio-economic groups, urbanization effects,
industrialization effects, and season of birth effects on personality traits.
In the context of Soccer, some investigations have divided the population under study
into four quarters relative to the month of birth, having showed that players who are
born at the beginning of the year are more likely to be selected to play in a team, since
they are physically stronger and more experienced than those who are born at the end of
the year (Helsen et al., 2000; Musch & Hay, 1999). According to some researchers, the
RAEs may lead to a higher perception of competence, self-efficacy, motivation and
other cognitive aspects that, in turn, have an impact on the quality of learning and on the
SOD\HUV¶ OHYHORISHUIRUPDQFH (Ashworth & Heyndels, 2007; Côté, Macdonald, Baker,
& Abernethy, 2006; Williams & Ericsson, 2005). As a result, research suggests that
children born at the beginning of the year will, on average, perform better than their
peers who are born almost one year after the cut-off date, which leads them to have a
greater likelihood of increasing extrinsic and intrinsic motivation to maintain their
involvement with sport (Helsen et al., 2005). This increase in motivation, coupled with
a superior perceived competence, will encourage those born early in the year to continue
to practise and to further improve and refine their skills to a greater extent than those
born later in that year (Shearer, 1967). Therefore, both physical and cognitive
advantages may contribute to the existence of the RAEs in Soccer, mainly in young
players (Mujika et al., 2009; Vaeyens et al., 2005).
Furthermore, the RAEs lead to a tendency for early-born players to present a higher
likelihood to be identified as talented, and therefore transferred to top teams, thereby
benefiting from a higher-quality coaching and from the experience of competing at a
more advanced level (Johnson, Doherty, & Freemont, 2009; Malina, Bouchard, & BarOr, 2004) &RQVLGHULQJ WKDW WKH VSRUW¶V LQIUDVWUXFWXUHV WKH WUDLQLQJ LQWHQVLW\ DQG WKH
level of competition are generally better in top clubs, the result will be reflected in the
higher productivity of the players (Ashworth & Heyndels, 2007). This perspective for
detecting and recruiting talented players implies that sport education can be seen as a
way to deYHORSWKHSOD\HU¶V6RFFHUVNLOOV(Reilly, Williams, Nevill, & Franks, 2000).
In Soccer games, the behaviours of players can range from the simplest reactive actions,
such as running towards the ball, to complex reasoning that takes into account the
behaviours and strategies of team-mates and opponents. Because of this range,
researchers have considered that tactical behaviours are vital to the performance of
players and teams (Gréhaigne & Godbout, 1995; McPherson, 1994). As such,
researchLQJLQIRUPDWLRQDERXWWKHTXDOLW\RIWKHSOD\HUV¶PRYHPHQWV HIILFLHncy) can be
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useful, since sports scientists have highlighted the importance of tactical aspects to the
performance in Soccer matches (Garganta, 2006; Gréhaigne, Godbout, & Bouthier,
1997; McPherson, 1994; Vaeyens, Lenoir, Williams, Matthys, & Philippaerts, 2010).
This information might contribute to setting appropriate training sessions according to
the demands of certain stages of sports development and to the requirements of the
game situations (Janelle & Hillman, 2003; Silva, Fernandes, & Celani, 2001; Wilson,
2002). Moreover, it is widely recognized that the rate of maturation impacts upon
performance characteristics such as aerobic power, muscular strength, power and
endurance, and speed, in addition to body size and fat-free mass (Charles & Bejan,
2009; Malina et al., 2004), but few studies have investigated the role of chronological
age and of the skill level on the incidence of the relative age effects (Mujika et al.,
2009). Regarding the tactical skills there has not been any investigation which has
related its aspects with the relative age effects. Therefore, the purpose of the current
investigation is to verify the associations of tactical performance indexes with quality of
tactical behaviours and with birth-date quarters of youth Soccer players.

2. Methods
2.1. Sample
The sample included 534 male Soccer players aged 11-17 years from four clubs in the
north of Portugal. The players of these clubs participated in regional tournaments. The
SOD\HUV¶GDWHVRIELUWKZHUHFODVVLILHGLQWRIRXUVHDVRQVRIPRQWKVHDFKFRQVLGHULQJ
the cut-off date fixed by FIFA from 1 January to 31 December. Therefore, the first
quarter takes into account January, February and March (Q1), the second quarter
includes April, May, June (Q2), the third quarter covers July, August, September (Q3),
and the fourth quarter considers the months of October, November, and December (Q4).
2.2 Procedure
2.2.1 Applied Method
The System of Tactical Assessment in Soccer (FUT-SAT), developed in the Centre for
Team Sports Studies of the Faculty of Sport, University of Porto, was used to collect
data. The field test is designed in a space of 36 m long by 27 m wide and requires the
player to perform during four minutes (3 vs. 3 with goalkeepers). With the exception of
the offside rule, all laws of the game are applied in the field test.
This system considers two macro-categories, seven categories and 76 variables (Costa,
Garganta, Greco, & Mesquita, 2009a), and was designed to assess the tactical actions
performed by the players (with and without the ball), according to ten core tactical
principles of the Soccer game (Costa, Garganta, Greco, & Mesquita, 2009b;
Worthington, 1974) $GGLWLRQDOO\ WKH HYDOXDWLRQ WDNHV LQWR DFFRXQW WKH DFWLRQ¶V SODFH
and outcome (for details see Table 1). Based on this information, three tactical measures
were analyzed: the number of tactical actions performed by the players, the quality of
tactical behaviours (tactical EHKDYLRXUV¶ HIILFLHQF\ , and the tactical performance
indexes. AVVHVVPHQW RI WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ UHOLHV RQ the correction of the
VNLOO¶VH[HFXWLRQLQDJUHHPHQWZLWKWKHHVWDEOLVKHGDSSURDFKHVRIPHFKDQLFDOH[HFXWLRQ
(Rink, 1993) 7R FDOFXODWH WKH WDFWLFDO SHUIRUPDQFH LQGH[HV WKH WDFWLFDO EHKDYLRXUV¶
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HIILFLHQF\LVWDNHQLQWRDFFRXQWDVZHOODVWKHDFWLRQ¶VSODFHDQGWKHREWDLQHGUHVXOWLQ
DJUHHPHQWZLWKWKHJRDORIWKHDFWLRQLHWKHDFWLRQV¶HIIHFWLYHQHVV(Rink, 1993).
Table 1. Definitions, categories and sub-categories of variables assessed by FUT-SAT.
SubCategories
Variables
Definitions
Categories

Offensive

Penetration

Movement of player with the ball towards the goal line.

Offensive Coverage

Offensive supports to the player with the ball.

Depth Mobility

Movement of players between the last defender and goal line.

Width and Length

Movement of players to extend and use the effective play-space.
Movement of the last line of defenders towards the offensive
midfield, in order to support offensive actions of the teammates.
Actions to slow down the opponent's attempt to move forward with
the ball.

Offensive Unity
Delay

Tactical
Principles

Defensive

Defensive Coverage

Positioning of off-EDOOGHIHQGHUVEHKLQGWKH³GHOD\´SOD\HU
providing defensive support.

Balance

Positioning of off-ball defenders in reaction to movements of
attackers, trying to achieve the numerical stability or superiority in
the opposition relationship.

Concentration

Positioning of off-ball defenders to occupy vital spaces and protect
the scoring area.
Positioning of off-ball defenders to reduce the effective play-space
of the opponents.
Offensive actions performed in the offensive midfield.
Defensive actions performed in the offensive midfield.
Offensive actions performed in the defensive midfield.
Defensive actions performed in the defensive midfield.
When a player shoots at goal, and (a) scores a goal, (b) the
goalkeeper makes a save, (c) the ball touches one of the goalposts
or the crossbar.
When team players execute passes to each other and keep up with
the ball.

Defensive Unity

Place of Action

Offensive
Midfield
Defensive
Midfield

Offensive Actions
Defensive Actions
Offensive Actions
Defensive Actions
Shoot at goal
Keep possession of the ball

Offensive

Action Outcomes

Earn a foul, win a corner or
throw-in

When the match is stopped due to a foul, corner or throw-in; the
team that was attacking KEEPS possession of the ball.

Commit a foul, five away a
corner or throw in

When the match is stopped due to a foul, corner or throw-in; the
possession of the ball CHANGES to the team that was in defence.

Loss of ball possession

When the attacking team loses the ball possession.

Regain the ball possession

When the defensive players regain the ball possession.
When the match is stopped due to a foul, corner or throw-in and
the possession of the ball CHANGES to the team that was in
defence.

Earn a foul, win a corner or
throw-in
Defensive

Commit a foul, five away a
corner or throw in

When the match is stopped due to a foul, corner or throw-in; the
team that was attacking KEEPS possession of the ball.

Ball possession of the
opponent

When the defensive players do not regain the ball possession.

Take a shot at own goal

When the defensive team takes a shot at their own goal, and (a)
takes a goal, (b) the goalkeeper makes a save, (c) the ball touches
one of the goalposts or the crossbar.

2.2.2 Data collection
'DWD IRU WKLV VWXG\ ZDV JDWKHUHG LQ IRXU GLIIHUHQW FOXEV ZLWK GLUHFWRUV¶ SHUPLVVLRQ
0DQDJHUV IURP WKH FOXEV SURYLGHG WKH SOD\HUV¶ ELUWK GDWHV 3ULRU WR WKH test, a brief
explanation of its purposes was given to the players. The teams were formed randomly
and the players were wearing numbered vests in order to facilitate their identification. A
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30s period had been granted to familiarize them with the test, after which the game
began.
2.2.3 Materials
The games were recorded with a digital camera (PANASONIC NV ± DS35EG). The
digital videos were then transferred to a laptop (LG model E500 CPU Intel T2370) via
FDEOH ,(((   DQG FRQYHUWHG LQWR ³DYL´ ILOHV 6RItware Utilius VS® and Soccer
Analyzer® were used for data processing. The first software was utilized to register and
save the tactical actions observed, while the second was built specifically for the FUTSAT, and it inserts special references in the video, allowing unerring evaluation of the
position and movement of the players in the field.
2.2.4 Data Analysis
Data analysis comprises three steps. The first consists in analyzing the tactical actions
performed by the players during the match. The unit of analysis is the ball possession,
encompassing one of three situations: (a) the player touches the ball at least three
consecutive times; (b) the player performs a positive pass (allowing the team to keep
possession); (c) the player performs a kick to the goal (Garganta, 1997).
The second step involves the assessment, classification and registration of tactical
actions analyzed during the first step. It is supported by a framework of tactical
behaviour analysis of FUT-SAT and two software: Soccer Analyser® and Utilius VS®.
7KHWKLUGVWHSLQYROYHVWKHFDOFXODWLRQRIWKHYDULDEOHV¶VFRUHVZLWKUHIHUHQFHWRWKHWHVW
through a system developed for Excel for Windows® (Figure 1). Through the insertion
of data from the second step, this system allows us to automatically calculate all
variables present in FUT-SAT.

Figure 1. System for calculation of test variables; developed for Excel for Windows®.
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2.3 Statistical Analysis
Descriptive statistics were used to provide information about different aspects of the
VDPSOH 7KH WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ DQG WDFWLFDO SHUIRUPDQFHV LQGH[HV ZHUH
divided into tercis: low; moderate; high. Multinomial logistic regression models were
constructed where the dependent variable was the performance indexes: low (the
UHIHUHQFH  PRGHUDWH DQG KLJK ,QGHSHQGHQW YDULDEOHV LQFOXGHG WDFWLFDO EHKDYLRXUV¶
efficiency (low, medium and high) and birth-date quarters (Q1, Q2, Q3 e Q4). Odds
ratios (OR) and 95% confidence intervals for each correlate were adjusted for all other
correlates in the models.
In addition, Kappa of Cohen coefficient was used to check the reliability of the
observation (Robinson & O´Donoghue, 2007). The test-retest method was done on the
same video of player performances to obtain the stability-reliability coefficient.
Between test and retest was considered an interval of three weeks to minimize
observer's familiarity with the task (Altman, 1991). Five observers were trained to
review 4122 tactical actions, representing 14.3% of the sample, a percentage which is
above the value of reference (10%) recommended by the literature (Tabachnick &
Fidell, 2007). The results revealed inter-REVHUYHUV¶DJUHHPHQWFRHIILFLHQWVEHWZHHQ
(SD=0.02) and 0.93 (SD=0.02), and intra-REVHUYHUV¶ DJUHHPHQW FRHIILFLHQWV EHWZHHQ
0.87 (SD=0.02) and 0.94 (SD=0.01). These values are above the conventional level of
acceptance (0.61) (Landis & Koch, 1977). In addition, Kappa of Cohen coefficient was
used to check inter- and intra-observers reliability. Statistical procedures were carried
out in software EQS 6.1 for Windows® and SPSS for Windows®, version 17.0. The
OHYHORIVLJQLILFDQFHZDVVHWDWS6WDWLVWLFDOVRIWZDUH(46 6.1 and SPSS 17.0 were
used for all analyses.

3. Results
The sample included similar number of youth Soccer players within the quarters of
season of birth (Table 2). The offensive principle more commonly performed by players
was ³ZLGWK DQG OHQJWK´ (34.3%), while tKH ³SHQHWUDWLRQ´ ZDV WKH RIIHQVLYH SULQFLSOH
less performed (11.8%). The higher and lower prevalence of defensive principles were
³GHIHQVLYHXQLW\´  DQG³GHIHQVLYHFRYHUDJH´  UHVSHFWLYHO\
Comparison of moderate and low Offensive Tactical Performance Index (OTPI)
After adjustment the main factors associated with moderate OTPI were related to
³SHQHWUDWLRQ´ DQG ³RIIHQVLYH FRYHUDJH´ SULQFLSOHV (Table 3). Soccer players with
PHGLXP WR KLJK YDOXHV RI HIILFLHQF\ RI ³SHQHWUDWLRQ´ DQG ³RIIHQVLYH FRYHUDJH´
principles were more likely to have a moderate OTPI. The season of birth and the
efficiency in performing actions related to the ³GHSWKPRELOLW\´³ZLGWKDQGOHQJWK´DQG
³RIIHQVLYHXQLW\´SULQFLSOHVZHUHQRWDVVRFLDWHGZLWKPRGHUDWH273,.
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Table 2. Characteristics of explanatory variables.
Total
Explanatory Variables
N
%
Season of Birth
Q1
Q2
Q3
Q4
Offensive
Penetration
Offensive Coverage
Width and Length
Depth Mobility
Offensive Unity
Defensive
Delay
Defensive Coverage
Balance*
Concentration
Defensive Unity

144
134
121
135

27%
25%
23%
25%

1605
3851
4670
1645
1838

11,8%
28,3%
34,3%
12,1%
13,5%

2885
1131
2299
2726
6182

19,0%
7,4%
15,1%
17,9%
40,6%

Comparison of high and low Offensive Tactical Performance Index (OTPI)
The bias of having high OTPI was increased in four offensive principles (Table 3).
Players who had high values in the ³penetration´ and ³depth mobility´ principles had
about twice more chance of getting a high OTPI than players with low tactical
EHKDYLRXUV¶ HIILFLHQF\ in these principles. Athletes with medium worth in the
³penetration´, ³offensive coverage´ and ³offensive unity´ principles also had nearly
twice more likelihood of getting a high OTPI when compared to players who had low
tactical EHKDYLRXUV¶ HIILFLHQF\ in these principles. Season of birth and the ³width and
length´ principle had no relation with high OTPI.
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45 (23.7%)
39 (27.1%)
92 (46.0%)

70 (36.8%)
56 (38.9%)
51 (25.5%)

2,8 (1,7-4,7)
2,6 (1,5-4,4)
-

High
50 (25.9%)
65 (33.7%)
2,0 (1,2-3,5)
Medium
57 (31.5%)
68 (37.6%)
1,9 (1,1-3,1)
Lowb
69 (43.1%)
44 (27.5%)
Depth Mobility
High
50 (25.8%)
63 (32.5%)
1,8 (1,0-3,0)
Medium
62 (34.4%)
68 (37.8%)
1,5 (0,9-2,5)
Lowb
64 (40.0%)
46 (28.8%)
Width and Length
High
51 (26.7%)
58 (30.4%)
1,4 (0,8-2,4)
Medium
62 (32.6%)
69 (36.3%)
1,4 (0,8-2,3)
Lowb
63 (41.2%)
50 (32.7%)
Offensive Unity
High
59 (31.6%)
58 (31.0%)
1,0 (0,6-1,6)
Medium
52 (30.6%)
55 (32.4%)
1,1 (0,6-1,8)
Lowb
65 (36.7%)
64 (36.2%)
Season of Birth
Jan-Mar
49 (34.0%)
47 (32.6%)
0,9 (0,5-1,5)
Apr-Jun
46 (34.3%)
41 (30.6%)
0,8 (0,4-1,4)
Jul-Sep
40 (33.1%)
43 (35.5%)
1,0 (0,5-1,8)
Oct-Decb
41 (30.4%)
46 (34.1%)
a
Odds ratio adjusted for all the variables in the (main effects) model.
b
References categories: Low and Oct-Dec.

Offensive Coverage

Penetration
High
Medium
Lowb

0.071
0.195
0.903
0.119
0.925
0.671
0.931
0.732
0.992
-

1.8 (1.0-3.5)
1.5 (0.8-2.6)
1.0 (0.5-2.1)
1.5 (0.9-2.7)
1.0 (0.6-1.8)
1.1 (0.7-2.0)
1.0 (0.5-1.8)
0.9 (0.5-1.7)
1.0 (0.5-1.9)
-
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0.033
0.034
-

<0.001
0.001
-

2.0 (1.1-3.6)
1.9 (1.1-3.4)
-

2.9 (1.7-5.1)
2.6 (1.5-4.5)
-

48 (33.3%)
47 (35.1%)
38 (31.4%)
48 (35.6%)

70 (37.4%)
63 (37.1%)
48 (27.1%)

82 (42.9%)
59 (31.1%)
40 (26.1%)

81 (41.8%)
50 (27.8%)
50 (31.3%)

78 (40.4%)
56 (30.9%)
47 (29.4%)

75 (39.5%)
49 (34.0%)
57 (28.5%)

0,8 (0,5-1,5)
0,9 (0,5-1,6)
0,8 (0,4-1,5)
-

1,6 (1,0-2,7)
1,6 (1,0-2,8)
-

2,5 (1,5-4,3)
1,5 (0,9-2,6)
-

2,1 (1,2-3,5)
1,0 (0,6-1,7)
-

2,3 (1,4-3,8)
1,4 (0,9-2,4)
-

2,7 (1,6-4,4)
2,0 (1,2-3,5)
-

1.0 (0.5-1.7)
0.9 (0.5-1.7)
0.8 (0.4-1.5)
-

1.5 (0.9-2.7)
2.1 (1.2-3.8)
-

1.9 (1.0-3.7)
1.7 (1.0-3.0)
-

2.0 (1.1-3.8)
1.1 (0.6-2.0)
-

1.8 (1.0-3.2)
2.0 (1.1-3.7)
-

2.4 (1.4-4.1)
1.9 (1.1-3.4)
-

Table 3. Percentages of moderate and high offensive tactical performance Index (OTPI), and factors associated with OTPI.
Offensive Tactical Performance Index
Moderate
High
Explanatory
%Low
%Moderate
OR
OR
p
%High
OR
OR
variables
OTPI
OTPI
Crude
Adjusteda
OTPI
Crude
Adjusteda

0.860
0.695
0.450
-

0.118
0.010
-

0.069
0.069
-

0.029
0.797
-

0.062
0.032
-

0.002
0.022
-

p

25 (17.5%)
63 (29.3%)
88 (50.0%)

54 (37.8%)
78 (36.3%)
47 (26.7%)

4,0 (2,2-7,3)
2,3 (1,4-3,8)
-

High
37 (20.4%)
59 (32.6%)
1,8 (1,1-3,1)
Medium
65 (37.8%)
56 (32.6%)
1,0 (0,6-1,6)
Lowb
74 (40.9%)
64 (35.4%)
Balance
High
40 (23.8%)
58 (34.5%)
1,7 (1,0-2,9)
Medium
64 (34.0%)
60 (31.9%)
1,1 (0,7-1,8)
Lowb
72 (40.4%)
61 (34.3%)
Concentration
High
54 (30.3%)
67 (37.6%)
1,9 (1,2-3,1)
Medium
34 (20.6%)
54 (32.7%)
2,4 (1,4-4,1)
Lowb
88 (46.1%)
58 (30.4%)
Defensive Unity
High
27 (15.9%)
59 (34.7%)
3,3 (1,9-5,7)
Medium
48 (28.1%)
53 (31.0%)
1,7 (1,0-2,7)
Lowb
101 (52.3%)
67 (34.7%)
Season of Birth
Jan-Mar
47 (32.6%)
40 (27.8%)
0,8 (0,4-1,4)
Apr-Jun
39 (29.1%)
36 (26.9%)
0,9 (0,5-1,5)
Jul-Sep
39 (32.2%)
48 (39.7%)
1,1 (0,6-2,0)
Oct-Decb
51 (37.8%)
55 (40.7%)
a
Odds ratio adjusted for all the variables in the (main effects) model.
b
References categories: Low and Oct-Dec.

Defensive Coverage

Delay
High
Medium
Lowb

0.305
0.608
0.313
0.044
<0.001
0.103
0.815
0.445
0.559
-

1.3 (0.8-2.4)
0.9 (0.5-1.5)
1.3 (0.8-2.3)
1.8 (1.0-3.3)
3.1 (1.7-5.6)
1.6 (0.9-2.7)
0.9 (0.5-1.7)
0.8 (0.4-1.5)
1.2 (0.7-2.2)
-
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0.119
0.951
-

<0.001
0.001
-

1.6 (0.9-2.8)
1.0 (0.6-1.8)
-

4.3 (2.3-8.0)
2.3 (1.4-3.8)
-

57 (39.6%)
59 (44.0%)
34 (28.1%)
29 (21.5%)

84 (49.4%)
70 (40.9%)
25 (13.0%)

57 (32.0%)
77 (46.7%)
45 (23.6%)

70 (41.7%)
64 (34.0%)
45 (25.3%)

85 (47.0%)
51 (29.7%)
43 (23.8%)

64 (44.8%)
74 (34.4%)
41 (23.3%)

2,1 (1,2-3,9)
2,7 (1,4-4,9)
1,5 (0,8-2,9)
-

5,9 (3,3-10,4)
-

12,6 (6,8-23,3)

2,1 (1,2-3,5)
4,4 (2,6-7,6)
-

2,8 (1,6-4,8)
1,6 (1,0-2,7)
-

4,0 (2,3-6,8)
1,4 (0,8-2,3)
-

5,5 (3,0-9,9)
2,5 (1,5-4,2)
-

Table 4. Percentages of moderate and high defensive tactical performance Index (DTPI), and factors associated with DTPI.
Defensive Tactical Performance Index
Moderate
High
Explanatory
%Low
%Moderate
OR
OR
p
%High
OR crude
variables
DTPI
DTPI
Crude
Adjusteda
DTPI

2.7 (1.3-5.4)
2.6 (1.3-5.1)
1.8 (0.8-3.7)
-

12.5 (6.3-24.8)
6.0 (3.2-11.3)
-

1.0 (0.5-1.8)
2.4 (1.3-4.4)
-

2.0 (1.1-3.8)
1.2 (0.7-2.2)
-

2.9 (1.6-5.4)
1.2 (0.6-2.3)
-

5.7 (2.9-11.2)
2.62 (1.5-4.7)
-

OR
Adjusteda

0.005
0.009
0.145
-

<0.001
<0.001
-

0.923
0.007
-

0.025
0.557
-

0.001
0.575
-

<0.001
0.001
-

p

Comparison of moderate and low Defensive Tactical Performance Index (DTPI)
7KH SULQFLSOHV RI ³GHOD\´ ³FRQFHQWUDWLRQ´ DQG ³GHIHQVLYH XQLW\´ ZHUH SRVLWLYHO\
DVVRFLDWHGZLWKPRGHUDWH'73, 7DEOH 3OD\HUVZKRKDGKLJKYDOXHVLQWKH³GHOD\´
DQG³GHIHQVLYHXQLW\´SULQFLSOHVKDYHEHWZHHQWKUHHDQGIRXUWLPHVPRUHSURSHQVLW\WR
have a moderate DTPI than their colleagues with a low tacticaOEHKDYLRXUV¶HIILFLHQF\LQ
WKHVHSULQFLSOHV6RFFHUSOD\HUVZLWKPHGLXPZRUWKLQWKH³GHOD\´DQG³FRQFHQWUDWLRQ´
principles had nearly twice more chance to obtain a moderate DTPI than players who
KDGDORZRQH6HDVRQRIELUWKDQG³EDODQFH´SULQFLSOHZHUH not related to high DTPI.
Comparison of high and low Defensive Tactical Performance Index (DTPI)
$OOWKHDQDO\]HGYDULDEOHV WDFWLFDOEHKDYLRXUV¶HIILFLHQF\DQGELUWK-date quarters) were
positively associated with high DTPI (Table 4). The highest propensity to present high
DTPI was observed in players with medium to high values of efficiency in the
³GHIHQVLYHXQLW\´SULQFLSOH+LJKZRUWKRIHIILFLHQF\LQWKH³GHOD\´SULQFLSOHDOVROHDGV
to about six times more likelihood of obtaining a high DTPI, when compared to players
ZLWKORZWDFWLFDOEHKDYLRXUV¶HIILFLHQF\LQWKLVSULQFLSOH$GGLWLRQDOO\PHGLXPYDOXHV
RIHIILFLHQF\LQWKH³GHOD\´DQG³FRQFHQWUDWLRQ´SULQFLSOHVSURYLGHG6RFFHUSOD\HUVZLWK
approximately twice the likelihood of having a high DTPI, than their partners who had
ORZWDFWLFDOEHKDYLRXUV¶HIILFLHQF\LQWKHVHSULQFLSOHV+LJKYDOXHVRIHIILFLHQF\LQWKH
³GHIHQVLYHFRYHUDJH´DQG³EDODQFH´SULQFLSOHVJDYHWKHSOD\HUVZLWKWZRWRWKUHHWLPHV
more likelihood of obtaining a high DTPI than players who had a low tactical
EHKDYLRXUV¶HIILFLHQF\ LQWKHVHSULQFLSOHV3OD\HUVERUQ LQWKHILUVWWZRTXDUWHUVRIWKH
year were almost three times more likely to have a high DTPI than those born in the
second half of the year.

4. Discussion
The aim of this study was to examine the associations between tactical performance
indexes with quality of tactical behaviours and birth-date quarters of youth Soccer
players. Data showed that the number of tactical actions performed by players of all
seasons of birth was similar, with only two statistical differences observed. However, a
better WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ LQ DFWLRQV UHODWHG WR WKH ³SHQHWUDWLRQ´ DQG
³RIIHQVLYHFRYHUDJH´SULQFLSOHVSURYLGLQJWKHSOD\HUVEHWZHHQWZRWRWKUHHWLPHVPRUH
the likelihood of having a moderate offensive tactical performance index than those
with low values in these principles. High offensive tactical performance index was
observed in players who also had higher WDFWLFDOEHKDYLRXUV¶HIILFLHQF\ in the execution
RI WKH ³GHSWK PRELOLW\´ DQG ³RIIHQVLYH XQLW\´ SULQFLSOHV 5HJDUGLQJ GHIHQVLYH WDFWLFDO
performance indexes, it was verified that the players who efficiently performed the
WDFWLFDO DFWLRQV DVVRFLDWHG ZLWK WKH ³GHOD\´ ³FRQFHQWUDWLRQ´ DQG ³GHIHQVLYH XQLW\´
principles had between two to four times more propensity to obtain a moderate
defensive tactical performance index. Beyond this, the players who also executed the
WDFWLFDO DFWLRQV RI ³GHIHQVLYH FRYHUDJH´ DQG ³EDODQFH´ SULQFLSOHV ZLWK KLJK HIILFLHQF\
had extended between two and twelve times their likelihood of having a high defensive
tactical performance index.
7KHVH UHVXOWV LQGLFDWH WKDW WKH WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ LV DVVRFLDWHG with all
performance indexes of youth Soccer players. For the training process, this suggests that
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the organization of the sports developmental process according to tactical principles
brings advantages to the learning and performance of players (Blomqvist, Vänttinen, &
Luhtanen, 2005; Gréhaigne & Godbout, 1995; Oslin, Mitchell, & Griffin, 1998). This
statement has been widely emphasized by researchers, because the high number of
actions executed by Soccer players without the ball increases the requirement of the
tactical and cognitive skills underlying decision-making (Garganta, 2006; Gréhaigne et
al., 1997). Moreover, the planning based on tactical guidelines will largely facilitate the
decision-making of the players and determine the success of the collective organization
(McPherson, 1994; Vaeyens et al., 2010).
7KH WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ LQ VRPH SULQFLSOHV FKDQJHG WKH YDOXH RI the
likelihood of attaining some great offensive tactical performance indexes. The
efficiency in the fulfilment of two offensive principles (penetration and offensive
coverage) was sufficient for players to have a moderate offensive tactical performance
index. However, to achieve a high offensive tactical performance index, the players had
WR KDYH KLJK WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ LQ IRXU RI ILYH RIfensive principles
(penetration, offensive coverage, depth mobility and offensive unity). These two
findings showed that to keep the ball possession and to meet the goals of the attack, all
those teams position players who are ahead of, beside, and behind the player with the
ball should move continuously in order to ensure that these areas are still filled (Costa,
Garganta et al., 2009b; Worthington, 1974).
In addition, these results also indicate that if the players are trained and are able with
efficiency to execute their tactical movements QDPHO\ WKH ³SHQHWUDWLRQ´ DQG WKH
³RIIHQVLYH FRYHUDJH´ SULQFLSOHV WKH\ FDQ REWDLQ D PRGHUDWH RIIHQVLYH WDFWLFDO
performance index. Such a possibility had already been mentioned by some authors,
who have indicated that training processes should begin by the teaching of these two
principles, since they present reduced task complexity and are performed near to the
ball, increasing the motivation of learners (Garganta & Pinto, 1998; Queiroz, 1983;
Wilson, 2002).
$PRQJ DOO WKH RIIHQVLYH WDFWLFDO SULQFLSOHV RQO\ WKH WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ LQ
WKH ³ZLGWK DQG OHQJWK´ SULQFLSOH ZDV QRW FRUUHODWHG with any offensive tactical
performance indexes. Unfortunately, research assessing behaviours of Soccer players
according to these specific tactical principles were not found. While the reasons for the
non-correlation are unknown, three arguments could relate to this: i) small-sided games
can privilege the other offensive principles to the GHWULPHQW RIWKH³ZLGWKDQG OHQJWK´
SULQFLSOHGXHWRWKHUHVWULFWHGQXPEHURISOD\HUVLL WKHDEVHQFHRIWKH³RIIVLGH´UXOH
FDQOHDGSOD\HUVWRSHUIRUPPRUH³GHSWKPRELOLW\´DFWLRQVVLQFHWKHVHSULQFLSOHVKDYH
mutual spatial boundaries; iii) an idiosyncrasy of this sample can have biased these
results, hence more studies are necessary to show if it is valid or not.
Concerning the defensive tactical performance indexes, some correlations were
REVHUYHG EHWZHHQ WKHP DQG WKH WDFWLFDO EHKDYLRXUV¶ HIILFLHQF\ %HWWHU WDFWLFDO
EHKDYLRXU¶VHIILFLHQF\LQWKH³GHOD\´³FRQFHQWUDWLRQ´DQG³GHIHQVLYHXQLW\´SULQFLSOHV
distinguished the low and moderate performance indexes. Athletes with high defensive
tactical performance index have also performed with higher efficiency in the tactical
DFWLRQV UHODWHG WR WKH ³GHIHQVLYH FRYHUDJH´ DQG ³EDODQFH´ SULQFLSOHV 7KHVH UHVXOWV
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indicate that successful defensive play depends primarily on the basic defensive
positioning, whenever the goals of the defensive team are connected with recovering the
EDOOSRVVHVVLRQWKHSUHYHQWLRQRIVFRULQJRUWKHUHVWULFWLRQRIWKHRSSRQHQW¶VDWWHPSWWR
move forward (Wilson, 2002).
Moreover, results showed that, when applying all the defensive principles, players
occupied vital areas that are placed between their opponents and the goal (Costa,
Garganta et al., 2009b). This spatial management of the game by the players has been
referred in sports literature as being decisive to the success of defensive tactical actions,
because the attacker who has a large amount of space with no opponents near him has
relatively more time to apply himself to the ball and to make decisions (Garganta &
Pinto, 1998; Queiroz, 1983; Worthington, 1974). Perhaps that helps explaining why a
high defensive performance index was correlated with the efficiency in the execution of
DOOGHIHQVLYHSULQFLSOHVHVSHFLDOO\ZLWK³GHIHQVLYHXQLW\´7KLVUHVXOWLVQRWVXUSUising if
it is considered that the task of tightly marking players is made much easier when the
available passing options of the attackers are reduced (Costa, Garganta et al., 2009b;
Worthington, 1974).
As a whole, a high the performance index in the game requires more tactical
EHKDYLRXUV¶HIILFLHQF\7DFWLFDOVNLOOVDQGOHDUQLQJRIWKHPRYHPHQWVDUHFORVHO\UHODWHG
to the performance indexes of players in the game. Thus, it is possible to claim that
developmental stages assume an extremely important role in the appropriate progress of
young players, ensuring them the ability to respond to the dynamic configurations of
play (Gréhaigne & Godbout, 1998; Williams, 2000).
Furthermore, the results study showed no strong evidence of RAEs in this sample. Only
one statistical difference was found among four possibilities (high defensive
performance index). The high defensive tactical performance index presented a
distinction between players born in the first two quarters and those born in the last two.
In this case, the players born in the first half of the year had about three times more
likelihood of obtaining a higher index than those born in the last quarter. These findings
partially corroborate the observations across social-cultural contexts made by other
researches, which have indicated advantages in the selection and performance of the
oldest boys (Ashworth & Heyndels, 2007; Cobley, Schorer, & Baker, 2008; Helsen et
al., 2005; Helsen, Starkes, & Van Winckel, 1998; Johnson et al., 2009; Mujika et al.,
2009; Musch & Hay, 1999; Simmons & Paull, 2001; Vaeyens et al., 2005). Beyond this,
data does not confirm the statement of Jiménez and Pain (2008, p. 955) WKDW³,Q\RXWKV
D \HDU¶V GLIIHUHQFH FDQ OHDG WR D VLJQLILFDQW YDULDWLRQ LQ FRJQLWLYH VNLOOV UHIOHFWHG LQ
JDPHDQDO\VLVSHUFHSWLRQWDFWLFDODELOLW\RUVWUDWHJ\ ´
Therefore, the age grouping of this sample did not create a systematic advantage for
early-born players considering the tactical aspects. It was observed that players born in
all quarters had similar movement patterns and tactical performance indexes. Probably,
this has occurred because the players have benefited from training and competing
processes with better teammates and against better opponents, somehow affording them
an equal development, and suggesting that tactical aspects are not affected by relative
age effects like the physical and anthropometric variables (Helsen et al., 1998; Simmons
& Paull, 2001).
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The findings of this study show significant implications for those involved in talent
detection and identification, because most of these processes are based on physical
attributes rather than on tactical or technical skills. According to Helsen et al. (2005),
this may be problematic after maturation, a period when this advantage is no longer
present and tactical ability may be the overriding factor in achieving success. In this
study, it was proved that younger players, although supposedly less developed
physically, were able to present performances similar to those of the oldest peers,
especially in offensive phase. Hence, it is suggested that, when selecting and identifying
players for further development, skill assessments (e.g., technical and accuracy
components) should be emphasised, with a lesser degree of importance being attributed
to physical attributes (Cobley, Schorer et al., 2008).

5. Conclusion
The data revealed positive associations between tactical performance indexes and the
quality of tactical behaviours. Superior performance index required higher quality in the
execution of tactical actions related to game principles in both phases of the play.
3OD\HUV ZLWK EHWWHU TXDOLW\ LQ WKHH[HFXWLRQ RI ³SHQHWUDWLRQ´ DQG ³RIIHQVLYH FRYHUDJH´
were more likely to have moderate offensive performance indexes. Athletes with high
offensive performance index also exhibited good TXDOLW\ LQ WKH ³GHSWK PRELOLW\´ DQG
³RIIHQVLYH XQLW\´ SULQFLSOHV )RU WKH GHIHQVLYH SKDVH WKH SOD\HUV ZLWK PRGHUDWH
SHUIRUPDQFH LQGH[ SUHVHQWHG VXSHULRU TXDOLWLHV LQ WKH ³GHOD\´ ³FRQFHQWUDWLRQ´ DQG
³GHIHQVLYHXQLW\´SULQFLSOHVDQGWKHSOD\HUVZLWKKLJK index also had better values in
WKH ³GHIHQVLYH FRYHUDJH´ DQG ³EDODQFH´ SULQFLSOHV 7KH UHODWLYH DJH HIIHFWV ZHUH
verified only in high defensive performance index.
These results suggest that the training process should focus in tactical aspects in order to
LPSURYHWKHSOD\HUV¶ performance. Future research should be encouraged to examine the
correlations between performance indexes and quality of tactical behaviours, reapplying
FUT-6$7WRRWKHUVDPSOHV,WZRXOGEHLQWHUHVWLQJWRYHULI\LIWKHSOD\HUV¶EHKDviours
GLIIHU DFURVV SRVLWLRQDO VSHFLDOL]DWLRQ LI WKHLU EHKDYLRXUV LQ WKH ³ZLGWK DQG OHQJWK´
principle are distinct, and if the relative age effects occur or not in other samples.
Moreover, it is recommendable that future studies apply the field test of FUT-SAT
XVLQJWKH³RII-VLGH´UXOHZLWKWKHSXUSRVHRIFKHFNLQJKRZWKHSOD\HUV¶EHKDYLRXUVDUH
conditioned for this rule. It would be especially helpful to assess longitudinal data and
to look over the tactical development in players across the selection process.
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