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ABSTRACT

The basic aim of this study was to ascertain the differences of the morphological features and motor and aerobic abilities of 

U-14 soccer players of different biological age. The research was conducted on 21 young soccer player, whose average age 

was 13.4 years. The biological maturity was visually estimated by using the sexual maturity phase classification according to 
Tanner, and they were tested by six anthropometric characteristics tests and seven motor ability evaluation tests. The data 

was analysed by using one-way ANOVA and Post Hoc unequal HSD test. The results show that there are three different 

biologically mature groups within the same chronological group of examinees (pre-puberty – Tanner classification I, early 
puberty – Tanner classification II, and middle puberty – Tanner classification III). The greatest differences between the groups 
were manifested through morphological characteristics and explosive power. The research confirmed that there was a danger 
of perceiving biologically less mature children as less talented because of their size and strength disadvantages comparing 

to early mature players.
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INTRODUCTION
Biological age determines the degree of biological maturity of 
a child’s organism. It characterises the complex state of an in-
dividual’s growth and development and may differ significant-
ly from chronological age. Tanner scale is a scale that esti-
mates biological maturation based on primary and secondary 
sex characteristics such as size and volume of genitals and 
development of pubic hair. The span of Tanner scale is 1-5, 
one marking pre-puberty, and five mature age. Maturity-asso-
ciated differences in body size are apparent at 6 or 7 years of 
age, increase with age, and are greatest during adolescence 
due to individual differences in the timing and tempo of the 
adolescent growth spurt (Malina et al., 2005). Boys who are 
advanced in maturity tend to perform better in tasks requiring 
strength, power, and speed compared with average and late 
maturing boys of the same age (Chuman et al., 2012; Jones, 
Hitchen, and Stratton, 2000; Malina et al., 2005, Figuerido et 
al., 2009). Because of this in soccer (Malina et al., 2004; Gil 
et al., 2007; Wong et al., 2009; Chuman et al., 2012), as well 
as in other sport games (Sherar et al., 2007), early mature 
players are systematically favorised during the selection pro-
cess. Malina et al. (2004), comparing the percentage of late 
and early mature youth Portuguese soccer players in different 
age groups (11-12 years, 13-14 years and 15-16 years) as-
certained that the sport of soccer systematically excludes late 
maturing boys and favours average and early maturing boys, 
as chronological age and sport specialization increase. To 
avoid this, it is very important to precisely define the degree 
of biological development of young soccer players, with the 
aim of more exact evaluation of their players potential (Erceg 
et al., 2013).

METHODS
The basic aims of this research were evaluating the biologi-
cal maturity of young soccer players and determining the dif-
ferences in morphological and motor abilities of U-14 soccer 
players of different biological age. The sample of examinees 
consisted of 23 youth soccer players whose average age was 

13.8 years, members of FC Dalmatinac soccer school from 
Split.

They participate in soccer practice 4 times a week, with one 
competitive match a week. The biological maturity was eval-
uated visually, using the sexual maturity phase classification 
according to Tanner. The biological maturity evaluation was 
performed by a doctor of medicine, with specialization in 
paediatrics. The examinees were divided into three groups 
by their biological age (pre-puberty – Tanner classification I, 
early puberty – Tanner classification II, and middle puberty 
– Tanner classification III). The anthropometric characteris-
tics of examinees were evaluated by the following tests: body 
height (BH), body mass (BM), arm girth (AG), forearm girth 
(FG), thorax girth (TG) and calf girth (CG). Basic motor abil-
ities were evaluated by the following tests: 20 meters sprint 
(20 m), 60 meters sprint (60 m), standing long jump (SLJ), 
high jump (HJ), agility T-test, throwing medicine ball from the 
chest (MBT), push ups (PU). The differences between the 
groups of biologically different mature U-14 soccer players 
were determined by using one-way ANOVA and Post Hoc un-
equal HSD test. A statistical program Statistica for Windows, 
ver. 10.0 was used in entering and processing the data.

RESULTS AND DISCUSSION
Table 1 Descriptive statistics of U-14 soccer players 
(N=23)

Mean SD Min Max
BH (cm) 166.7 10.98 146.0 189.0

BM (kg) 56.1 12.51 38.0 85.0

AG (cm) 24.0 3.18 19.0 32.0

FG (cm) 22.7 2.15 19.0 26.0

TG (cm) 82.3 7.47 69.0 96.0

CG (cm) 46.3 4.99 35.0 56.0
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SLJ (cm) 193.5 21.75 160.0 230.0

HJ (cm) 34.0 7.12 20.0 46.0

20m (s) 3.5 0.25 3.1 4.1

60m (s) 9.9 0.83 8.3 11.8

T-Test (s) 9.1 0.54 8.3 10.6

MBT (m) 5.1 1.08 3.3 7.0

PU (1/beats) 19.1 8.51 8.0 37.0

Mean – arithmetic mean, SD – standard deviation, Min – 
minimum measuring results, Max – maximum measuring 
results

The examination of Table 1 shows that the average body 
height (166.7 cm) and body mass values (56.1 kg) are within 
the referent values for the observed age, but they are close to 
the upper limit of 75 percentiles (Centers for Disease Control 
and Prevention, 2000). The obtained results are higher than 
those in previous research (Coelho e Silva et al., 2010; Va-
lente dos Santos et al., 2011) and are closer to the results of 
biologically and chronologically older soccer players (Malina, 
Bouchard and Bar-Or, 2004; Malina et al., 2007; Coelho e 
Silva et al., 2010).

Table 2 Analysis of variables differences in soccer play-
ers, senior pioneers of different biological age, N=23

Pre-puberty N=5 Early puberty 
N=9

Middle puberty 
N=7

Mean±SD Mean±SD Mean±SD
BH (cm) 154.8±5.5† 168.0±5.4* 179.6±6.61

BM (kg) 43.8±4.8† 51.6±5.2* 70.7±8.01

AG (cm) 21.0±1.6† 23.3±1.6* 27.0±3.21

FG (cm) 20.2±1.3† 22.4±1.5* 24.7±1.11

TG (cm) 74.2±4.3† 80.6±3.6* 90.4±4.51

CG (cm) 42.2±4.1† 45.1±3.4* 50.7±4.21

SLJ (cm) 177.4±16.1† 192.8±19.5 206.0±22.3

HJ (cm) 33.2±8.4† 30.7±5.2 39.0±6.31 

20m (s) 3.6±0.4 3.5±0.2 3.4±0.2
60m (s) 10.4±1.0 9.7±0.4 9.8±1.1
T-Test (s) 9.5±0.6 8.9±0.4 8.9±0.5
MBT (m) 4.1±0.8† 4.9±0.9* 6.1±0.71

PU (1/
beats) 14.4±3.8 22.1±8.3 18.6±10.4

Mean – arithmetic mean, SD – standard deviation

*p<0,05 – difference significance between pre-puberty and 
early puberty soccer players; ¹p<0,05 - difference significance 

between early puberty and middle puberty soccer players; 
†p<0,05 - difference significance between pre-puberty and 
middle puberty soccer players.

Table 2 shows the variables differences of soccer players of 
same chronological (U-14) but different biological age (pre-pu-
berty, early puberty, middle puberty). It is obvious that biologi-
cally the most mature (Tanner 3) U-14 soccer players achieve 
better results in almost every variable in comparison to less 
mature peers (Tanner 1 and 2). The average height (179.6 
cm) and weight (70.7 kg) of middle puberty soccer players 
(Tanner 3) were higher in relation to American referent values 
and were above the 90 percentiles line (Centers for Disease 
Control and Prevention, 2000). This leads towards the con-
clusion that U-14 middle puberty soccer players are a part 
of a accelerant group, that is, group of soccer players in the 
phase of early maturation. The assumption is that the signifi-
cant circumference advantages of accelerants (Tanner 3) was 
a consequence of the augmentation of muscle mass caused 
by the testosterone hormone, and the similar results were ob-
tained in the studies by Figueiredo et al. (2010), Malina et al. 
(2012), and Erceg et al. (2013). Greater transverse section 
caused by the muscle hypertrophy enables greater strength 
(power) of biologically more mature children, who achieve 
better results in the explosive power variables of SLJ (stand-
ing long jump), HJ (high jump), MBT (medicine ball throw). 
All of this encourages the biological accelerators in achieving 
better results in sprint and explosive power, compared to late 
maturing boys, increasing their chance to be chosen into the 
better teams (Malina et al., 2005; Figuerido et al., 2009; Wong 
et al., 2009; Coelho e Silva et al., 2010; Chuman et al., 2012). 

Better results of biologically more mature soccer players 
can lead to wrong choice (selection) of young soccer play-
ers. Therefore, coaches of younger age categories should 
not pay attention to short-term impacts and/or abilities of the 
players, but final results and possibilities of youth soccer play-
ers. Such attitude would surely decrease the dominance and 
favouritism of biological accelerators who base their current 
success on favourable body dimensions and strength. Also, 
coaches should keep track of their players and know the ex-
act degree and tempo of players` biological development, so 
as not cause unnecessary withdrawal from sport in cases of 
young talents who mature more slowly. 

CONCLUSIONS
1. There are great differences in puberty onset and matura-

tion tempo of U-14 soccer players of same chronological 
age.

2. U-14 soccer players of middle puberty period participat-
ing in this research are biological accelerants and are 
above referent values for the observed age.

3. There are statistically significant differences in body 
height and mass, as well as circumferences variables of 
U-14 soccer players of different biological maturity.

4. In this research, biologically more mature soccer players 
achieved better results in explosive power.


