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ABSTRACT

The Objective of the study Analysis and Use of Physical Characteristic Tests in the Training
Process for Football Players of Different Ages is to develop the physical characteristic profile
of Football School (FS) “Metta” football players based on the data analysis of the applied
study, and to assess the practical application towards the improvement of the training
process. The authors conducted a study involving n = 61 football players (boys) in U14 age
group, as well as n = 55 football players in U15 age group and n = 52 football players in U16
age group. All participants were tested by using a flying 20 m sprint test, and a modified T
agility test and YYIR test (U14 and U15 - 1t level and U16 - 2™ level). U15 FS “Metta” football
players are 1.7 km/h faster than U14 players and these differences are statistically reliable
(p < 0.05) with an average effect size (d = 0.94). When comparing results obtained from both
groups in YYIRT and T agility tests, the differences are statistically reliable but with a low
effect size: 290 m (d = 0.51) and 0.16 (d = 0.41) respectively, in favour of U15. Differences
between U15 and U16 in the T agility test (turns to rights and left) are statistically reliable
(p < 0.05) but with low effect size: 0.22 (d = 0.59) and 0.25 (d = 0.58) seconds respectively.
U15 football players of FS “Metta,” who have been included in the first team, exceed the
average indicators in the physical characteristic profiles. In terms of speed, the player is
close to the average adult level (~30 km/h).
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Introduction

The scientific study of football and its training practice dates back to
the 1970s (Drust, Green, 2013) when movements of football players in
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various positions were analysed (Reilly, 1976). To improve the performance
of football players during competitions, it is necessary to describe the
game itself as it stands nowadays according to various parameters:
physiological, technical, tactical, physical, etc. Therefore, it is crucial not
only to assess the performance of the competition, but also to assess and
analyse the training process. It was discovered that the aerobic energy
system dominates a player for most of the match. However, the game of
football is characterized by various operations at different intervals, and
thus the anaerobic energy system is in use more often. During interaction
with differing combinations of low, medium, and high intensity football
activities, the average oxygen consumption is 70%-80% of the maximum
oxygen consumption rate (VO2max), and the average heart rate is about
80% — 90% of the maximum heart rate HRmax (Bangsbo, Mohr, 2006;
Mohr, Krustrup, 2003).

Kraemer and Hakkinen (2002) explain that the ratio for high and low
intensity work is 1:7. The average blood lactate level is from 2-10 mmol/],
halfway through the final phase (normally, a match is split up into
15 minute intervals), the level increases (Gongalves, Coutinho, 2017;
Bloomfield, Polman, 2007; Bangsbo, Mohr, 2006; Mohr, Krustrup, 2003;
Kraemer, Hakkinen, 2002). The data obtained is then used both to solve
technical/tactical tasks and develop physical abilities. The used measuring
devices (e.g. heart rate monitor, global positioning systems) enable
workload dosage according to individual needs and the assessment of its
compliance with pre-defined tasks.

The data gathered on a player’s individual skills and abilities is crucial
when assessing a football player’s potential. There is a research (Honer,
Leyhr, 2017; Gonaus, Miiller, 2012; Unnithan, White, 2012; Gall, Carling,
2010; Williams, Reilly, 2010), for talent identification models, and the
abilities and skills of young people are assessed to predict a football player’s
career opportunities and development directions. Over the course of this
assessment process, football players’ biomotor abilities, technical skills and
other strengths are measured and analysed. The selection of football players,
who play on a professional level (have participated in an official game)
show better results. However, the assessment of results must also recognize
young people whose biological age is behind their chronological age and
therefore their development is delayed (Honer, Leyhr, 2017; Gonaus,
Miiller, 2012; Unnithan, White, 2012; Gall, Carling, 2010; Williams, Reilly,
2010; Reilly, Williams, 2010). Honer and Leyhr (2017) having surveyed
14 178 young footballers (from the age of 12), their physical characteristics
(speed and agility), as well as elementary footballing parameters, through
a long term study concluded that the average effect size (d = 0.70) in
speed parameters is between those who become professional footballers
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and those who do not reach the professional level. Gall and Carling (2010),
working with speed parameters among youth players (U14), who reach a
professional level (participating in an official match), as well as amateurs,
found that the results were higher for the former, with a low effect size
(d = 0.50) There is also a contrasting belief stating that it is not possible
to use physical parameters to assess a football player’s talent (Pankhurst,
Collins, 2013; Buchheit, Simpson, 2012; Lidor, C6té, 2011; Franks, Williams,
1999). What is lacking in the testing of physical characteristics, according
to Lidor and Co6té (2011) is the failure to rate the match understanding
components. Testing procedures do not include situational predictions of
decision making. In addition, testing is done on an individual basis and
does not include the demands of being part of a team game. However,
it is possible to use the information acquired about an athlete’s physical
characteristics in the planning and execution of training. The information
can also be adequately presented to the athlete, potentially serving as
motivation for the player (Lidor, Coté, 2011).

The objective of the study: to develop the physical characteristic profile
of FS “Metta” football players based on the data analysis of the applied
study and to assess the practical application thereof to the improvement of
the training process.

Study question: How to use physical characteristic testing parameters
in order to evaluate the career development of a footballer and to improve
training methods?

Within the research project, the authors will employ the biomotor
ability test to define a footballer’s maximum speed, agility and endurance.
They also developed football players’ profiles at FS “Metta” for the age
group from Ul4 (people younger than 14) to Ul6. Furthermore, the
obtained information will be used to improve the training process. In the
long-term, this database will allow analysis of the gathered data in terms of
the developmental direction of the football player’s career. Therefore, this
will allow the assessment and improvement the current training methods.
In the view of Buchheit (2009), explaining a footballer’s indicators in
5 m, 10 m, and 20 m sprints, indicators about a players’ acceleration are
acquired, which gives no practical benefit the the improvement of the
training process. However, in examining a footballer’s maximum speed and
Vg it is possible to use these values in the improvement of the training
process. Therefore it is possible to adjust individual running speeds during
interval training (Buchheit, Simpson, 2002, Buchheit, 2009).
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Research methods

The physical characteristic assessment protocol of football players
includes the following tests: flying 20m sprint, T agility test, Yo-Yo
Intermittent Test (YYIRT) 1% (up to U15 age group included) and 2™ level.
The physical characteristics are assessed three times per year:

1. On second week after resuming training in January.

2. In June or July, depending on the championship schedule and match

dates.

3. After the end of the championship (November).

Test protocol: 20 min warmup, trial run, two attempts of flying 20 m
sprint with at least three minutes of rest in-between the runs, trial run, and
a T agility test with one attempt on the right side and one attempt on the
left side. Both “Microgate Witty Wireless Training Timer” system to record
time results. YYIR test is performed after the speed and agility tests. The
testing results are registered with “Bitworks Team Beep Test” programme
which also includes playing of an audio recording.

The average sprint/acceleration distance covered by players in team
sports is ~ 20 m and the start position takes place in movement (Brown,
Vescovi 2012; Mohr, Krustrup, 2003). The maximum speed is reached in
20-30 m (Vescovi, Rupf, 2010). Based on the pre-defined information as
to reaching the maximum speed, the authors used flying 20 m sprint with
25 m of run-up. The maximum speed is calculated.

The authors had previously learned from the football analysis sources
that a player’s manoeuvrability (agility) is an important aspect in football.
The authors selected the T agility test as their core approach (Semenick,
1990), applying certain modifications (see Figure 1) so that the realization
process would be as practical as possible (adopted from the Nike Football
Academy, 2014). Unlike the initial test version, the type of movement is no
longer regulated.

The game of football includes a certain regiment of intervals (e.g. slow
or moderate intensity runs, sprints, jumps, stops) (Bloomfield, Polman,
2007; Bangsbo, Mohr, 2006; Mohr, Krustrup, 2003; Kraemer, Hakkinen,
2002). Therefore, to determine the football players’ endurance (ability to
recover in-between intensive outbursts, as well as the speed at which the
participant comes to a stop — V,,..) the authors employed the YYIR test
(Bangsbo, Iaia, 2008). The obtained V. results can be used in the training
process to develop interval exercises as close as possible to the maximum
speed of oxygen uptake (vWO2max). When interpreting the obtained results,
it must be remembered that V, .. is lower than vVO2max and thus it must
be considered when planning the training workloads (Buchheit, 2009). The
1t Jevel test which starts with 10km/h interval is performed by U14-U15
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Figure 1. Nike Academy modification of the T agility test
(adopted from the Nike Football Academy, 2014)

(included) age groups. The 2 level test which starts with 13km/h interval
is performed by U16 and older athletes.

The Microsoft Excel program was used for statistical analysis. The
obtained results were processed by the use of descriptive statistics. In order
to develop the football players’ profile in each age group, the authors used
+ standard deviation of average arithmetic values. When comparing the
groups among themselves, the authors used student t value for independent
groups with the significance level p < 0.05. Such methodology was
employed because each age group had different methods as well as
different composition of participants. Furthermore, each age group had its
own coach. Therefore, age groups must be assessed as not connected. To
determine the effect size of differences between the groups, we are to use
the model developed by Hopkins W. G. (2010) according to which there
is trivial (d<0.2), low (0.2 < d < 0.6), average (0.6 < d < 1.2), high
(1.2 < d < 2.0) and very high (2.0 < d < 4.0) level of significance.

Results

To develop FS “Metta” football players’ profile, Ul4 group includes
n = 61 players. The total number of measurements in flying 20m sprint and
maximum speed — 124, YYIR test — 120 and T agility test - 126. U15 group
includes n = 55 players. The total number of measurements in flying 20m
sprint and maximum speed — 116, YYIR test — 106 and T agility test — 111.
U16 group includes n = 52 players. The total number of measurements in
flying 20m sprint and maximum speed — 91, YYIR test — 79 and T agility
test — 87. The results are not grouped according to player positions.
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Table 1. FS “Metta” football players’ profile in respective age groups

Physical characteristics
Age T agility on o1
oup | flying 20 m | Max speed, YYIRT, the right T aglllty'on
group . . the left side,
sprint, sec km/h m side, sec
sec
YYIRT1
Ul4 |2.65=*0.16| 27.2 = 1.7 1170 = 516 | 9.85 *+ 0.40 | 9.81 * 0.36
YYIRT1
Ul5 |2.50 = 0.18|28.97 = 2.05| 1460 *+ 652 | 9.69 = 0.38 | 9.69 = 0.41
YYIRT2
Ul6 |2.46 = 0.14| 29.4 = 1.7 636 + 279 | 9.48 = 0.34 | 9.47 * 0.35

When comparing Ul4 and Ul5 age groups, the authors found out
that the differences in flying 20 m sprint and subsequently the maximum
speed were statistically reliable (p < 0.05) with average significance
(d = 0.94). U15 football players are 0.15 sec (1.7 km/h) faster than U14
football players (see Table 1). The differences between the age groups in
the YYIR 1 test and the T agility test with turning to right are statistically
reliable (p < 0.05) but with low level of significance: 290 m (d = 0.51)
and 0.16 sec (d = 0.41) in favour of Ul5. In terms of turning to left,
the difference is statistically reliable. There is information suggesting that
differences between the levels of different players cannot be observed
in isolated agility actions. This can only be observed when the test also
addresses the decision making-process in the context of football. The T
agility test does not address this aspect (Trecroci, Milanovi¢, 2018).

The comparison between U1l5 and U16 speed characteristics shows that
the difference between both groups is neither significant nor statistically
reliable. The endurance tests were not compared because execution was
different. U16 football players were faster in the T agility tests in both
right and left turns: 0.22 and 0.25 sec respectively. These differences are
statistically reliable (p<0.05) with low level of significance (d = 0.59,
d = 0.58).

Discussion

When assessing the results from all of the work done in this study,
it must be noted that measurements are taken without the context of
football. As indicated by Trecroci and Milanovi¢ (2018) having observed
U15 footballers’ agility, there is no difference between elites and average
level footballers. Although the T agility test results characterize a football
player’s ability to accelerate speed and swiftly stop and change direction, it
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must be noted that the test is carried out without the context of a football
game (decision-making) (Trecroci, Milanovié, 2018).

Therefore, these results must be seen in conjunction with the
performance in a football game in order to obtain even more accurate
measurements for the football player’s profile. In further studies, it is
necessary to develop measurement/indicator methods with included
assessment for understanding of football.

Physical characteristic differences can be seen in the transition from
Ul4 to U15. It is possibly related to the rapid growth period (Fernate,
2018). Furthermore, FS “Metta” training methodology employs specialized
and football-related speed and endurance exercises starting from U15 age
group. From U15 to U16, the physical characteristics differ in terms of
agility. This could be explained by the fact that within a year after the rapid
growth period (Fernate, 2008) the body has adapted and thus the football
player is more capable of controlling his own body in turns, accelerations
and direction changes. The maximum speed once again improves from U16
to U17; however, to gain confirmation for the aforementioned statement, it
is necessary to increase the data volume for the U17 age group.

The physical characteristics of FS “Metta” players (starting from U15
age group) who have played in an adult team are above the average
profile of football players (maximum speed = 28.97 + 2.05 km/h, YYIR1
test = 1460 = 652m, T agility test to right and left = 9.69 = 0.38,
9.69 = 0.41sec) and their speed results reach the elite level norms of
adults (> 30km/h) (Andrzejewski, Chmura, 2015; Bangsbo, Mohr, 2006).
Further studies are required to learn what level of athleticism is reached
by football players with the respective results and whether these results are
decisive to become a professional football player.

Conclusions

Based on the study’s theoretical part, the authors conclude that the
obtained information will improve the training process through forming
groups with equal speed or durability characteristics, thus customizing a
football player’s training plan. The results obtained were used to develop
football players’ physical characteristic profiles (see Table 1), e.g.: U16 ES
“Metta” football player can reach 29.4 + 1.7 km/h; in the same profile,
the YYIR2 test results show 636 + 279m, where the V.. = 17.5 =+
0.5 km/h, but the T agility test results show 9.48 = 0.34 sec, 9.47 *
0.35 sec in turns to right and left respectively. This gives a representation
of FS “Metta” students (U14-U16) in the period from 2016 to 2018. The
information acquired will allow the understanding of which parameters are
necessary to reach the level of Latvian competition, foreign competition,
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or to remain at the amateur level. Upon gathering information about FS
“Metta” students who have played professionally (played on the field in
an adult game), it can be concluded that the adult level is reached by
the players who exceed physical characteristics of U15 age group profile.
However, it is still necessary to extend the data to clarify the desirable
thresholds. Further studies on the same topic require introduction of results
of understanding the game of football, as well as assessment of development
of the football player’s career after the age of 18, 21 and 25.
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