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Abstract. Football is probably the most popular game around the world, having taken over the globe with 256
million registered players in 208 countries. The aim of the study was to determine the differences in motor and
functional abilities between football players of junior and cadet age. The research included a sample of 39 football
players of the Kicker Football Club from Kraljevo, divided into two subsamples: 20 football players of junior age of
chronological age of 17 + 0.6 years and 19 football players of cadet age of chronological age of 15 *+ 0.6 years. The
following tests were used to assess motor skills: Starting acceleration at 10 m, Starting acceleration at 10 m flying
start, maximum running speed during the test at 10 m, maximum running speed during the test at 10 m flying start,
Illinois Agility test, while the following tests were used to assess functional abilities: Maximum oxygen consumption
and maximum heart rates. The results of the study indicate that statistically significant differences were recorded
only in motor abilities. The emphasis on working with younger categories should be placed on the long-term

development process, to enable better success in senior age.

Keywords. Angle of pinning, anthropological status, chronological and biological age.

Introduction

Football (soccer) is probably the most popular game
around the world (Mirkovet al, 2010), which
dominated the globe (Velebit, 2003), with 256 million
registered players (Lazarevi¢, et al, 2013) in 208
countries (Junge et al, 2002; Alghannam, 2013).
Football is a very complex game that belongs to
complex sports, characterized by complexes of simple
or complex movements in terms of multiplayer
cooperation, while on the other hand it is a very
simple game available to the general population,
children, older, younger populations who play football
recreationally, but and for whom football is a job,
which is why it is the most important sideline in the
world (Ceremidzi¢, 2013). Success in the football
game depends on many dimensions of the
psychosomatic status of the athlete's personality, such
as: morphological, sociological and conative
characteristics, motor, functional and cognitive

abilities and motivation (Smaji¢ et al., 2010). Modern
football requires emotional stability, football
intelligence, speed, explosiveness, coordination,
endurance, mastered technique and tactical variants
from football players (Puraskovi¢ et al, 2002).
Football is a sport that belongs to the group of
complex polystructural acyclic activities (Erceg et al,,
2018), and defines it as a team sport where players
must achieve high performance using primary motor
and functional abilities, as well as technical and
tactical skills (Impellizzers et al., 2004; Krespi et al,,
2018). According to the physiological classification,
football is an aerobic-anaerobic sport dominated by
mixed energy processes (Dujmovié, 2000), with
alternating phases of high load, such as sprints, jumps,
rapid change of place and direction of movement, with
and without the ball, sudden stops, etc. Football is a
game that requires strong, enduring football players
with good motor and functional abilities (Joksimovi,
2007), with a high level of maximum oxygen
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consumption (VO;max) (Joksimovi¢, 2017). Functional
abilities are defined through the efficiency of aerobic
and anaerobic mechanisms, ie. basic energy processes
for endurance of the organism (Prskalo & Sporis,
2016). Aerobic capacity of athletes is the general
ability of the neuromuscular system to train with a
given intensity, longer than usual (Stojanovi¢ et al.,
2006), which indicates the general degree of
metabolic processes that occur in the human body and
represents most of the total energy capacity . VO,max
refers to the intensity of aerobic processes and
represents the capacity of the organism to use the
maximum amount of oxygen at a given moment
(Rankovi¢ et al., 2010), which is expressed either in
absolute mode in liters per minute (I/min) or in
relative mode in milliliters per kilogram ml / kg /
min). An important segment of the anthropological
space is the motor abilities on the basis of which
information is obtained about the motor functioning
of man and as such has an important role in achieving
sports results (Pavlovi¢ et al,, 2018). In order for a
football player to be able to fulfill demanding tasks, it
is necessary to have a quality motor structure with
those motor abilities that give a certain advantage in
the game (Smaji¢ et al, 2008; Loli¢ et al., 2011),
because abilities in football rely. to a multitude of
components, including technical, tactical, mental, and
physical skills (Stglen et al., 2005; Yemen et al., 2018).
It is considered that a high level of motor skills is a
basic prerequisite for efficient learning and
performing new motor structures (Gardasevic, et al.,
2012). As some authors point out (Reilly et al., 2000;
Pivovarnicek et al., 2013), football players don’t need
to have exceptionally good motor skills, but they must
have an appropriate level of all abilities. In accordance
with the above, the aim of the research is to determine
the differences in motor and functional abilities in
football players of junior and cadet age.

Methods

Study Participants

The research included a sample of 39 football players
from the Kicker Football Club from Kraljevo, divided
into two subsamples. The first subsample 20 (51.3%)
consisted of football players of junior age of
chronological age of 17 £ 0.6 years, while the second
subsample of 19 (48.7%) consisted of football players
of cadet age of chronological age of 15 * 0.6 years . As
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parasitic factors are avoided, the respondents were
informed about the goal and planned measurement
procedures, which is in line with the Declaration of
Helsinki. The study was approved by the Ethical
Committee of the Faculty of Physical Education and
Sport, University of East Sarajevo (No: M-106/20,
Date:01.04.2021). The experiment included football
players of junior and cadet age who have been
training for more than two years. The tested football
players did not have any injuries of the locomotor
system that would affect the measurement results.

Study Organization

In this research, two spaces of anthropological status
(motor and functional abilities) were examined for a
group of respondents of the same competitive
specialization, divided into seven variables.

Variables for determining and assessing motor skills:

Starting acceleration at 10 m ( M10SU, s), starting
acceleration at 10 m with flying start (M10SUL, s),
maximum running speed during the test at 10 m
(M10SS, m/s), maximum running speed during the
test at 10 m flying start (M10LSS, m/s), lllinois Agility
test (IAT, s).

Variables for determining and assessing functional
abilities:

Maximum oxygen consumption (VO;max, ml/kg/min),
maximum heart rate (HRmax, rpm)

Testing of the starting acceleration and maximum
speed was realized with photo cells Chrono Jump
timing gates (BoscoSystem, Spain). The photo cells
were placed at a distance of 10 meters. This distance
was measured with a meter tape. For the start
acceleration test, the subjects were in the space of one
meter behind the first photocell with one foot in the
stride, while for the assessment of the flying start, the
subjects had a run of six meters. The test begins with
the intersection of the air of the photocell at the start
and ends with the intersection of the air of the
photocell at the finish.

The Illinois Agility test is realized by placing four
cones 10 m long and five meters wide. Two cones at
one end A and D mark the beginning and end of the
test where the photocells are placed. Cones B and C
are at the other end. Four cones with a distance of
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three meters are placed in the middle. The subject is in
the starting position lying on his chest with his elbows
in the air and his head facing the starting line. At the
given signal, the subject gets up as soon as possible
and runs towards cone B. The measurement starts
when the subject cuts the air of the photocell. From
cone B the subject runs towards cone 1 and then runs
zigzag between cones to the 4th cone and returns back
to cone 1, where he continues running to cone C, and
from cone C runs to cone D where he ends by
intersecting the rays of the photocell, figure 1 (Dawes
& Roozen, 2012). The measurement was performed
with Chrono Jump timing gates photocells
(BoscoSystem, Spain).

} 5 meoters i

10 meters

Figure 1. [llinois Agility Test

VO;max expressed in ml/kg/min was indirectly
determined via the Shuttle run test. The test belongs
to field multi-stage progressive tests, which assess the
aerobic power of the subjects (Radakovi¢, 2016).
Respondents run between two lines at a distance of 20
m at a pace dictated by an audible signal from a
cassette player. At each sound signal the subject must
be with both feet across the line. The goal of the test is
for the respondent to run as many sections as
possible. The initial speed is 8.0 km/h and
corresponds to a light run, and every minute the speed
increases by 0.5 km/h (Stojiljkovi¢ et al, 2005).
HRmax was measured immediately after completion
of the Shuttel run test by palpation on the carotid
artery. Pulse palpation is performed by placing the
cheekbones of the second, third and fourth or at least
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the second and third fingers on the left or right
catheter artery. The pulse is measured in a time of 10
seconds, the obtained value is multiplied by six which
gives a pulse per minute.

Statistical Analysis

All data collected by the research were processed by
descriptive and comparative statistics procedures.
From the space of descriptive statistics, measures of
central tendency and measures of dispersion were
calculated for each variable. From the space of
comparative statistics, a discriminant parametric
procedure was used, analysis of variance with one
factor (ANOVA) when quantifying the significance of
differences within each variable. For all calculations,
the application statistical program for personal
computers SPSS (Statistical Package for the Social
Sciences) for Windows - version 20.0 was used.

Results

Table 1 shows the basic descriptive parameters for
football players of junior and cadet age. Junior football
players had better results in functional tests. Thus, the
average values of VOzmax in juniors were (48.02
ml/kg/min), in relation to football players of cadet age
whose average values (45.87 ml/kg/min) were Table
1. Also, the values of HRmax in juniors were (177.70
beat/min), while for cadets it was (180.11 rpm). When
it comes to motor skills, where speed is tested, junior
football players achieved better results in all variables.

The average values in juniors in the variable M10SU
was (1.73 s), while in cadets the average time was
(1.79 s). The average speed achieved by junior football
players in the variable M10SS was (5.77 m/s), while
the average speed of football players of cadet age was
(5.57 m/s). In the variable M10SUL, the average
values for football players of junior age were (1.42 s),
while for football players of cadet age (1.46 s). The
average speed achieved by football players of junior
age in the variable M10LSS was (7.04 m/s), while it
was achieved by football players of cadet age (6.82
m/s). Junior football players also achieved better
results in the IAT variable with an average time of
(16.00 s), as opposed to cadet football players who
achieved a time of (16.51 s). Table 2 shows the results
of the analysis of variance with one factor - ANOVA,
which was used to determine the differences between
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football players of junior and cadet age in motor and

variables (IAT; M10SU; M10SS; M10SUL and M10LSS)

functional abilities. Analyzing Table 2, ANOVA with statistical significance of p < 0.05, p < 0.01, while
univariate test results, statistically significant in variables (VO:max; HRmax) no statistically
differences between groups were recorded in significant differences were recorded.
Table 1
Descriptive statistics of footballers of junior and cadet age.
Variables Age Mean + SD Range
VO2max (ml/kg/min) Cadets 45.87 £6.12 28.8-57-5
Juniors 48.02 +3.93 41.9-54.3
HRmax (bpm) Cadets 180.11 + 15.51 162-222
Juniors 177.79 £17.19 142-216
IAT (s) Cadets 16.51 + 0.54 15.38-17.41
Juniors 16.00 + 0.44 15.15-16.81
M10SU (s) Cadets 1.79+0.10 1.62-2.03
Juniors 1.73+0.09 1.54-1.86
M10SS (m/s) Cadets 5.57+0.30 4.93-6.16
Juniors 5.77+0.31 5.37-6.48
MZ10SUL (s) Cadets 1.46 £ 0.06 1.36-1.57
Juniors 1.42 +0.07 1.27-1.52
M10LSS (m/s) Cadets 6.82 £0.29 6.37-7.37
Juniors 7.04 £0.36 6.57-7.86
Table 2
Differences in motor and functional abilities of footballers of different age.
Variables Age MeantSD F p
VO2max (ml/kg/min) Cadets 45.87 £6.12 1.712 .199
Juniors 48.02 +3.93
HRmax (bpm) Cadets 180.11 + 15.51 .198 .659
Juniors 177.79 £17.19
IAT (s) Cadets 16.51 + 0.54 10.648 .002**
Juniors 16.00 £ 0.44
M10SU (s) Cadets 1.79+0.10 4.204 .047*
Juniors 1.73 £0.09
M10SS (m/s) Cadets 5.57+0.30 4.121 .050*
Juniors 5.77 £ 0.31
M10SUL (s) Cadets 1.46 + 0.06 4.249 .046*
Juniors 1.42 +0.07
M10LSS (m/s) Cadets 6.82 £0.29 4.309 .045%*
Juniors 7.04 £0.36
*p<0.05 **p<0.01
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Discussion

Football today is a very demanding game in which
players are exposed to numerous actions that require
strength, speed, agility, balance, stability, flexibility as
well as an adequate level of endurance (Bloomfield et
al, 2007; Jovanovi¢ et al, 2011). Sports games
(football) are characterized by fast actions, where
athletes need to make quick decisions and solve
specific tasks that occur during the game. Based on
that, it can be concluded that reaction speed,
acceleration, maximum speed and agility are the basic
components in sports games (Simonek et al,, 2017).
Drid, (2012) points out that the reaction rate is a
consequence of a standard or complex signal and that
the response largely depends on the ability to
anticipate. Maximum speed and acceleration are
important traits in team sports, while running speed
over short distances is key to success (Koklii, 2015).
Acceleration plays an important role in football, where
the footballer must develop as much body acceleration
as possible in a shorter time (Drid, 2012). Agility is
one of the main abilities in football (Little & Williams,
2005), which maintains and controls proper body
position while it changes direction rapidly through a
series of movements (Yap et al., 2000), which depends
on strength, reaction time, movement speed, and
muscle coordination. A quick start, stop and quick
changes of direction are essential for footballers
(Nebhendra, 2010; Chandrasekaran, 2012).
Statistically significant differences were found
between football players of junior and cadet age in
tests of speed (M10SU, p < 0.04; M10SS, p < 0.05,
M10SUL; p < 0.04, M10LSS, p <0.04) and agility (IAT, p
< 0.01). However, it should be taken into account that
the nature of agility movements is closely related to
speed (Chaleh et al., 2012), which has been confirmed
in many studies. Reilli et al. (2000) state that football
players do not have to have good motor skills,
however, they must have an appropriately high level
in all abilities (Pivovarnicek et al., 2013). Research
conducted by Nedeljkovi¢ et al. (2011) found that
there are statistically significant differences between
football players of the cadet age of FC Vojvodina and
members of the Serbian national team in the 10 m run.
Kaplan et al. (2009) found statistically significant
differences between professional and amateur football
players in speed and agility. The average time
achieved by juniors in the variable M10SU is 1.73 s,
while in cadets the time was 1.79 s, while in the
variable IAT juniors achieved time of 16.00 s, and
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cadets 16.51 s. Identical results for the starting
acceleration were obtained by Tomas et al. (2014) on
a sample of N = 22 - U16 football players from the
Czech Republic, where they recorded an average time
for the starting acceleration of 1.85 s. Young FC
Rangers U17 players achieved a time of 1.79 s, while
cadets achieved a time of 1.81 s in the same variable
(McKenna, 2010). Italian U18 players achieved a time
of 1.77 s in the 10 m run (Bravo et al, 2007). High-
speed actions in football can be categorized as actions
that require acceleration, maximum speed, or agility
(Gambetta, 1996). The average time achieved by
football players of junior age in the variable M10SUL
is 1.42 s, while that of football players of cadet age was
1.46 s. Better results in junior football players are the
cause of factors that are mediated by growth and
maturation (Tomas et al, 2014). The speed of the
sprint depends on the age and position in the team, in
young football players (Al Haddad et al, 2015;
Mendez-Villanueva, & Sar., 2011), so it can be
expected that older football players will achieve
higher speed (Al Haddad et al, 2015). The average
sprint speed achieved by junior football players in the
variables M10SS and M10LSS was 5.77 m/s and 7.04
m/s, respectively, while the cadet age football players
achieved a speed of 5.57 m/s and 6.82 m/s,
respectively. Similar results were obtained by Manzer
et al. (2016) on a sample of n = 8 athletes aged 17
years and in = 8 athletes aged 19 years, where they
recorded an average sprint speed time of 9.2 m / s and
8.0 m/s for 10m running. Also, Vescovi et al. (2011)
recorded a running speed of 6.84 m / s for U15
football players, while they recorded a running speed
of 7.01 m/s for U16 football players. Loturco et al.
(2014) state that the time achieved by U18 football
players in the 10-meter run is 5.4 m/s. Running speed
and acceleration are two different components of
sprint and many researchers believe that they are
determined by a combination of specific physiological,
metabolic, biomechanical and morphological factors
(Buchheit et al, 2014). Football is a sport that is
predominantly of the aerobic type, where one of the
determinants of success is aerobic endurance, also
called VO;max (Pelemi$ et al., 2018). VO,max is the
ability of an athlete to enter a certain amount of
oxygen through the respiratory system, to deliver it to
the cardiovascular system and use that oxygen in
skeletal muscle (Haff & Triplett, 2016). Higher oxygen
intake allows higher production of ATP through
aerobic metabolic processes . Thus, VO;max is an
indicator of the athlete's ability to continue exercising
over a longer period (Abernethy et al, 2012) and
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mostly depends on the degree of training, but also on
gender, age, body constitution, etc. (Cutovi¢ et al,,
2018). VOzmax in children, unlike adults, is largely
influenced not only by physiological, but also by
anthropometric components that change during
development. In boys, VO:max develops from the
prepubertal period and gradually develops to
maturity. At the end of puberty in boys, VO;max
monitors physical development, which increases
annually by about 1 ml / kg / min (Zivani¢ et al.,
1999). Research assessing VO;max in young football
players indicates that young people have a lower level
compared to seniors and it is about 60 ml/kg/min
(Stolen et al, 2005). Statistically significant
differences between junior and cadet football players
in VO;max and HRmax were not recorded, however,
junior football players achieved better average time in
the variable VO;max and HRmax. Similar studies were
conducted (Stankovi¢ et al, 2007) who recorded an
average time of 53.02 ml / kg / min and 23 junior
football players with VO2max values of 52.19
ml/kg/min in a sample of 22 cadet football players.
The reason for the better results of football players of
cadet age, the authors state, is that it is the result of
better selection in certain years as well as better work
at a certain age. Metaxas et al, (2014) recorded
average values of VO;max and HRmax in younger
pioneers n = 13, 56.37 ml/kg/min and 196.2 rpm, in
pioneers n = 10, 5820 ml/kg/min and 200.5
beat/min, while in cadets n = 9, they recorded values
of 58,51 ml / kg / min and 197 rpm. Veljovi¢ &
Stojanovi¢, (2013) recorded VO2max values of 44.3
ml/kg/min in football players of pioneer, cadet and
junior age; 50.1 ml/kg/min; 51.3 ml/kg/min. Ponorac
et al. (2005) determined differences in VO;max
between athletes of different sports (judo, football and
rowing). The best results were achieved by rowers
55.8 ml/kg/min, football players 53.6 ml/kg/min,
judokas 47.2 ml/kg/min. Helgerud et al. (2001) point
out that the values of VO;max in the young
representatives of Hungary are between 64.3 and 73.9
ml/kg/min. Ostoji¢ et al. (2003) found that football
players of the first league of Serbia and Montenegro
have higher values of VO;max 53.8 ml/kg/min,
compared to amateur football players 44.8
ml/kg/min.

Conclusion

Modern football training places great demands on
young football players, who must be continuous in the
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training process in order to reach their maximum,
then when it is most expected - in senior age. In order
to establish a motor-functional profile in young
football players, it is necessary to consider various
factors, namely: chronological and biological age,
years of training, morphology, and position in the
game. The chronological age, calculated from the date
of birth, is used in sports to form teams, identify
talents and set limits for prescribed exercises.
However, research has clearly shown that individuals
of the same chronological age differ significantly from
biological age, which refers to progression to a mature
state and differs between different body systems.
Motor-functional abilities should be checked
frequently as feedback on training levels and
assistance in player selection. A crucial problem for
the selection of football players is the entry of children
into puberty, due to the fact that children in this
period progress in all segments of anthropological
status. Therefore, the period of entering puberty as
well as the pace of maturation is different, so coaches
must accept the layered process of discovering talent.
Therefore, emphasis should be placed on the long-
term development process, in order to enable better
success in senior age. It is essential that coaches who
work with young football players recognize the needs
of children and adolescents, as well as monitor the
impact of biological maturation on football players'
abilities and development in relation to programmed
exercise. Finally, in top football, the training process
requires the maximum application of science in order
to be able to apply in practice and reduce the gap
between science and practice.
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