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Comprehensive development of physical qualities of football players in the preparatory period
Desarrollo integral de las cualidades fisicas de los futbolistas en el periodo preparatorio
Georgiy Polevoy
Moscow Polytechnic University (Russia)

Abstract. The solution to the issue of developing the physical qualities of young football players can be obtained through the intro-
duction of general physical exercises during the preparatory period of training. The objective is to document the increase in the level
of physical fitness of young football players due to specific training. The study involved 44 male football players aged 12-13 who were
engaged from the Dynamo Moscow football section. The research was conducted from January 12 to March 28 2022. The following
tests were administered: running 30 m, shuttle run, long jump, pull-up on the crossbar, 6-minute (running) test and forward tilt. The
statistical analysis was performed using SPSS 20.0 statistical software. The study was conducted for 11 weeks. The children from the
CG were engaged in the usual 90-minute lesson program for football players of sports schools. The children in the EG performed
various physical exercises to develop certain physical qualities. Results showed that regarding pre-to-post comparisons, for experi-
mental and control groups, better results were recorded after compared with pre-training for running 30 m (p<<0.001and p=0.017,
respectively), shuttle running (both p<<0.001), long jump (both p<<0.001), pull-up (both p<<0.001), 6min test (both p<0.001) and
leaning forward (both p<<0.001). Concerning comparisons at post-training between the two groups, the experimental group resulted
in better performances than the control in shuttle running (p<<0.001), long jump (p<<0.001) and leaning forward (p=0.018) as well as
for delta change (i.e., the difference between pre and post for each group) in the running 30 m (p<<0.001) and 6min test (p<<0.001).
After athletes from the experimental group performed a special set of physical exercises to develop physical qualities, their performance
improved significantly. This indicates the effectiveness of the tools and methods used to develop physical qualities.

Keywords: Physical quality; Football; Youth; Preparatory stage; Training.

Resumen. La solucion al problema de desarrollar las cualidades fisicas de los jovenes futbolistas se puede obtener mediante la intro-
duccion de ejercicios fisicos generales durante el periodo preparatorio de entrenamiento. El objetivo es documentar el aumento del
nivel de condicion fisica de los jovenes futbolistas debido a un entrenamiento especifico. En el estudio participaron 44 jugadores de
fatbol masculinos de entre 12 y 13 afos que participaron en la seccion de fatbol del Dynamo de Mosct. La investigacion se realizo del
12 de enero al 28 de marzo de 2022. Se administraron las siguientes pruebas: correr 30 m, carrera lanzadera, salto de longitud, domi-
nadas en el travesano, prueba de 6 minutos (corriendo) e inclinacién hacia adelante. El analisis estadistico se realizo utilizando el soft-
ware estadistico SPSS 20.0. El estudio se realizo durante 11 semanas. Los nifios del CG participaron en el programa habitual de lecciones
de 90 minutos para jugadores de futbol de escuelas deportivas. Los nifios en el EG realizaron varios ejercicios fisicos para desarrollar
ciertas cualidades fisicas. Los resultados mostraron que con respecto a las comparaciones pre a post, para los grupos experimental y
control, se registraron mejores resultados después en comparacion con el preentrenamiento para correr 30 m (p < 0,001 y p=0,017,
respectivamente), carrera de lanzadera (ambos p<0,001), salto de longitud (ambos p < 0,001), dominadas (ambos p<0,001), prueba
de 6min (ambos p < 0,001) ¢ inclinarse hacia adelante (ambos p < 0,001). En cuanto a las comparaciones en el postentrenamiento
entre los dos grupos, el grupo experimental arrojé mejores rendimientos que el control en carrera lanzadera( p < 0,001), salto de
longitud (p<<0,001) e inclinacion hacia adelante (p = 0,018), asi como para el cambio delta (es decir, la diferencia entre pre y post para
cada grupo) en la prueba de carrera de 30 m (p<0,001) y 6 min (p<<0,001). Después de que los atletas del grupo experimental reali-
zaron un conjunto especial de ejercicios fisicos para desarrollar cualidades fisicas, su rendimiento mejoro significativamente. Esto indica
la efectividad de las herramientas y métodos utilizados para desarrollar cualidades fisicas.

Palabras clave: Calidad fisica; Fatbol; Juventud; Etapa preparatoria; Entrenamiento.
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Introduction

Sports games, in particularly football, which is one of
the most popular and exciting sports, are considered to be
the most effective means of physical education for school-
children. Several studies have shown that football classes
educate schoolchildren in such qualities as will, courage,
determination, courage, self-control and a sense of camara-
derie. Football classes contribute to improving the physical
fitness of schoolchildren - the development of strength,
speed, endurance, flexibility, dexterity and coordination
abilities (Alesi et al., 2016; Kim & Irmatov, 2020; Strykal-
enko etal., 2021; Craig etal., 2022; Uralov, 2022; Yang &
Chen, 2022). For a football player, it is necessary to de-
velop all physical qualities, especially during the prepara-
tory period of training (Alesi et al., 2016; Uralov, 2022).
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Based on the monitoring analysis of physical qualities,
the authors of the study propose a methodology aimed at
developing the necessary motor qualities in young football
players. The authors note that. The development of
strength at this stage is carried out mainly by the method of
repeated efforts. In training, the "structural correspond-
ence" of strength exercises to the specifics of the game
should be taken into account to a greater extent. At the
same time, work on strengthening the muscles of the whole
body should not stop. In order to have a more comprehen-
sive effect on the strength abilities of football players, create
conditions close to football, and increase the emotionality
of classes. Moreover, it is necessary to accurately dose the
load by time and weight (Kim & Irmatov, 2020).

The use of an integrated approach for the overall assess-
ment of the physical conditioning level allows coaches to
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obtain an objective picture of the young football players’
fitness, as well as to influence the training process quickly
and efficiently, with an emphasis on those motor qualities
that need further growth (Strykalenko etal., 2021; Yang &
Chen, 2022)

The level of development of the physical qualities of
football players is one of the most important factors on
which the effectiveness of team, group and individual tech-
nical and tactical actions depend. No matter how techni-
cally and tactically literate a football player is, he or she will
never succeed without good and versatile physical fitness.
Neither will a team succeed in which the physical develop-
ment of even one player will not meet modern football
standards (Marques et al., 2016; Maughan etal., 2021).

A favorable period for developing most physical quali-
ties is 12-13 years (Bornstein, 1989; Petrova et al., 2019).
In youth sports, attention should be paid to the develop-
ment of strength. At the same time, it is important to influ-
ence the maximum number of muscle groups. Since the
power capabilities of children are small, the development
of strength should be carried out very carefully, using short-
term power stresses, mainly of a dynamic nature. With the
development of speed, it is necessary to maximize the pace
of running and the frequency of movements that do not re-
quire much muscle effort. Outdoor games and exercises in
the form of competitions are of great importance. The main
means of developing general endurance is running in an aer-
obic mode for up to 30 minutes. The development of dex-
terity and flexibility at the stages of preliminary training and
initial specialization creates the basis for successful mastery
of complex motor coordination actions. Joint mobility
should be maintained through exercises with large ampli-
tude movements without burdening (Bornstein, 1989;
Gabard-Durnam & McLaughlin, 2020; Petrova et al.,
2019).

The annual cycle of sports training in football is divided
into several stages (Imperlini et al., 2020; Till et al., 2022),
namely:

1. the general preparatory stage is the foundation for
further specific activities in the chosen sport and the devel-
opment of basic physical qualities (January-March);

2. the special preparatory period is the performance of
football-specific exercises and the development of tactics
and other specific techniques (April-May);

3. the competitive stage is the performance in competi-
tions, the use of accumulated experience and the imple-
mentation of training sessions of the previous stages (June-
October);

4. the transition period is the time of recovery and anal-
ysis of the results of the past sports year (November-De-
cember).

Summarising the above, it should be concluded that in
modern football, the requirements for the level of develop-
ment of physical qualities of football players are constantly
growing, therefore, it is necessary to lay and develop these
qualities from childhood and, in football, a preparatory
stage of training is defined for this. The sensitive period for
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developing most physical qualities is 12-13 years.

The study aimed was to increase the physical fitness of
football players through physical exercises aimed at devel-
oping physical qualities in the preparatory period. It was as-
sumed that the proposed tools and methods would contrib-
ute to more effective development of the physical qualities
of boys aged 12-13 years at the preparatory stage of train-
ing. The study’s tasks were to study the scientific and meth-
odological literature on this research topic, determine the
level of physical fitness of children aged 12-13 who were
engaged in the school football section and develop training
tools and methods aimed at developing the basic physical
qualities of young football players and experimentally test
their effectiveness.

Methods

Study participants

This research involved male schoolchildren agcd 12-13
in the Dynamo Moscow football section. An a priori power
analysis was conducted using the G*¥Power software pack-
age (Version 3.1.9.4, University of Kiel, Kiel, Germany) to
determine the required sample size, with o set to 0.05 and
power (1—[) set to 0.80. The analysis revealed that a total
sample size of 40 subjects would be sufficient to identify
significant differences with an actual power of 0.81. In to-
tal, 44 football players participated in the study, who were
healthy and admitted by a doctor to practice in the sports
section. All procedures met the ethical standards of the
1964 Declaration of Helsinki. Written informed consent
was obtained from all the parents of the adolescents in-

cluded in the study.

The research procedure

The study occurred in the preparatory period from Jan-
uary 12 to March 28, 2022. All participants were randomly
divided into 2 groups: the control group (CG) — 22 people
and the experimental group (EG) — 22. Both groups played
football 3 times a week (Monday, Wednesday and Friday)
for 90 minutes each lesson. The study was conducted for 11
weeks.

The children from the CG were engaged in the usual 90-
minute lesson program for football players of sports
schools, which provides for both the development of phys-
ical qualities and the performance of specific football work
at this stage of training (Kachani & Gorsky, 2022).

Training

The children in the EG performed various physical ex-
ercises to develop certain physical qualities. The sequence
of performing sets of exercises in training was regulated by
the recommendations of leading experts in the physical
training of athletes (Carvajal-Espinoza et al., 2023; Forest
et al., 2018). At the beginning of the 90-minute lesson,
there was a 10-minute warm—up (explanation of the train-
ing tasks, a short running part, and stretching exercises).
After warming up, it was performed sets of exercises for 15
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minutes each in a certain sequence for 75 minutes:

1) development of speed of movement (repeated run-
ning on short stretches of 10-15 m, shuttle running 2x10m
or 3x8m, running on the spot in 10-15 seconds and jerks
from different starting positions),

2) coordination abilities (tumbling back and forth,
jumping over a gymnastic goat, running between racks,
jumping over stuffed balls, juggling a soccer ball and leading
the ball between racks),

3) strength qualities (there should be three approaches
to each exercise. Itis necessary to perform the exercises "to
failure" and rest between sets for 60-100 seconds. Flexion
and extension of the trunk from a supine position, pulling
up from hanging on the crossbar, bcnding and Cxtcnding the
arms in a prone position, bending with a partner on the
shoulders, lying on the chest to raise the arms and legs,
plank exercise and squats),

4) general endurance (prolonged but slow running
without a ball or with a ball in his legs and alternating run-
ning and walking according to the athlete's well-being with
a recommended heart rate of 130-155 beats /min self-con-
trolled with wrist heart rate watches),

5) flexibility (slowly performing stretching exercises for
all muscle groups and increasing joint mobility potential.
Exercises should be performed from top to bottom from
the neck muscles to the ankle joint).

After completing all the exercises, the results of the

training session were summarized (5 minutes).

Testing

At the beginning and at the end of the preparatory pe-
riod, to determine the effectiveness of the technique, all
football players underwent control tests (Carron et al.,
2023; Salse-Batan et al., 2022):

1. running for 30 m (assessment of speed of movement).
Each athlete was given only one attempt, if there was a false
start, he was allowed to perform the exercise again. The
measurement (by manual stopwatch) accuracy was 0. 1s;

2. shuttle run 3x10 m (assessment of coordination abil-
ities). One attempt, in case of a false start, the exercise had
to be performed again. The measurement (by manual stop-
watch) accuracy was 0.1s;

3. long jump (assessment of leg muscle strength). After
two attempts, the best result was recorded. The measure-
ment (by measuring tape) accuracy was 1 cm;

4. pull-up on the crossbar (assessment of the strength of
the arm muscles). One try. The measurement score was the
number of times;

5. 6-minute (running) test (endurance assessment).
One try. The measurement (400-m track around the
pitch+measuring tape) accuracy was 1 meter and

6. forward tilt (assessment of flexibility). After two at-
tempts, the best result was registered. The measurement

(by measuring tape) accuracy is 1 cm.

Statistical analysis
The statistical analysis was performed using SPSS 20.0
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statistical software (IBM corps., Armonk, NY, USA). Data
were presented as mean and standard deviation and median
and interquartile range values were reported for non-nor-
mal distribution data. The Shapiro-Wilk test was used to
check and confirm the normality of data sets and the Levene
test was used to verify the homogeneity of variances. Sphe-
ricity was tested using the Mauchly test. The Wilcoxon
signed-rank test was used for all variables for pre-to-post
comparisons for each group. Concerning the comparisons
between the two groups, for the variables where significant
difference at pre-intervention was detected (i.e., running
30 m and 6min tests), performance delta change was calcu-
lated and used for comparisons between the two groups us-
ing the U Mann-Whitney test for the running 30 m test and
the independent samples t-test for 6min test. For the re-
maining variables, comparisons at post-intervention were
performed using the U Mann-Whitney test. For the varia-
bles that were normally distributed, standardized effect size
analysis (Cohen’s d) was used to interpret the magnitude of
differences between variables and considered as trivial
(£0.20), small (0.20<d<0.60), moderate (0.60<d<1.20),
large (1.20<d<2.0), very large (2.0<d<4.0) and ex-
tremely large (>4.0; Hopkins, 2002). The correlation co-
efficient (r) was calculated for the non-normal distributed
variables using the Wilcoxon Z-scores and the total number
of observations (N, i.e., r:Z/\/N) and considered as
0.1<r<0.3 (small), 0.3<r<0.5 (moderate) and >0.5
(large; M. Tomczak & E. Tomczak, 2014). The level of sta-

tistical significance was set at p<0.05.
Results

Table 1 presents physical qualities measured before and
after the intervention for experimental and control groups.

Table 1.
Physical performances recorded before and after the intervention for the experi-

mental (EG) and control (CG) groups (n=44)

Tests Groups Before After Delta
Running Experimental 5.7(0.2) 4.9(0.2)"  -0.8(0.175)¥
30 m (s) Control 5.8(0.275) 5.8(0.1)* -0.05(0.1)

Shuttle Experimental 9.05(0.3)  7.85(0.375)"¥ -
running (s) Control 9.2(0.275) 9.05(0.1)" —
Long jump Experimental 185.5(4.75) 198.5(5)"¥ -

(cm) Control 184.5(5.5)  188(3.75)" -

Pull-up on Experimental 5(2) 6(1.75)" -
crossbar (n) Control 5.5(1.75) 6(1.75)" —
6-minute test  Experimental 1083£8 1206+ 12" 124£10%¥
(m) Control 1088£8 1121£8" 33£10°

Leaning Experimental 7(2) 9(1.75)"" -

forward (n) Control 7(2) 8(2.75)" —

*different from pre at p<0.001, £ different from pre at p=0.018, ¥ different from
the control group at post-measurement and delta change at p<0.001, q different
from the control group at post-measurement at p=0.018.

Values are expressed as meantstandard deviation for normally distributed data.
Values are expressed as mediane(interquartile range) for not normally distributed
data.

In the table 1 we see regarding pre-to-post comparisons,
for experimental group, significant improvements were
recorded with better results after compared with pre-train-
ing for running 30 m (z=-4.135, r=-0.18, p<<0.001), shut-
tle running (z=-4.118,r=-0.19, p<0.001), long jump (z=-
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4.115,r=-0.19, p<0.001), pull-up (z=-4.208, r=-0.191,
p<0.001), 6min test (z=-4.109, r=-0.18, p<<0.001) and
leaning forward (z=-4.349, r=-0.20, p<0.001). Similarly,
for the control group, significant improvements were rec-
orded at post-measurements for running 30 m (z=-2.379,
r=-0.11, p=0.017), shuttle running (z=-3.755, r= -0.17,
p<0.001), long jump (z=-3.404,r=-0.15, p<0.001), pull-
up (z=-4.243, r=-0.19, p<0.001), 6min test (z=-4.109,
r=-0.18, p<0.001) and leaning forward (z=-4.873, r=-
0.22; p<0.001).

Concerning comparisons at post-training between ex-
perimental and control groups, statistical analysis showed
that the experimental group resulted in better perfor-
mances than the control in shuttle running (z=-5.706, r=-
0.13,p<0.001), long jump (z=-5.093,r=-0.11, p<0.001)
and leaning forward (z=-2.375, r=-0.05, p=0.018). In
contrast, there was no difference between groups for pull-
up test (z=-0.220, p=0.826). For delta change compari-
sons, there was a significant difference with better values
for experimental compared to the control group for run-
ning 30 m (z=-5.746, r=-0.13, p<0.001) and 6min test
(t=28.961, df=42, d=p<0.001).

All raw data are shown in the supplementary file raw
data.xIsx.

To illustrate the results of the study, a percentage in-
crease was determined in both groups in each test from the
beginning to the end of the study.

30% 28.6%

20% 20,0%
o
15%  14.0% - 14,3%
i 11.4%
10% 9.1%
7.0%
5% 3.0%
’ 0.5% 1.6% Il_a% ’
0%
Running 30 m  Shuttle Long jump Pullupon 6-minute test  Leaning
running crossbar forward

= Experimental group Control group

Figure 1. The increase in indicators over the period of the study

Figure 1 shows that from the beginning to the end of the
pedagogical experiment, the indicators in the experimental
group in all tests improved from 7% to 28.6%, and the in-
dicators in the control group became higher by 0.5% -
14.3%. This confirms the effectiveness of the proposed pro-
gram in comparison with the usual program for children in-
volved in football at a sports school.

Discussion

After analysing the state of the issue according to literary
sources, we concluded that the content of the training pro-
cess of football players in the preparatory period of the an-
nual training cycle should be directed less to the technique
of performing competitive exercises and tactics and more
to the development of physical qualities such as strength,
speed, endurance, dexterity and flexibility (Imperlini et al.,
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2020; Till et al., 2022). Previous studies have noted that in
adolescence it is important to develop not only technical
skills, but also the physical qualities of young football play-
ers. This is especially true for the preparatory period of
training (Alesi et al., 2016; Uralov, 2022).

Some studies suggest an author's technique that im-
proves some physical qualities in young football players.
The authors note that muscle strengthening should be sys-
tematic and comprehensive, and the load should be dosed
by time and weight (Kim & Irmatov, 2020). Of course, our
proposed methodology for the development of physical
qualities in the preparatory period is fully confirmed by pre-
vious studies. At the same time, it is important to use an
integrated approach for an overall assessment of the level of
physical fitness, which allows coaches to get an objective
picture of the physical fitness of young football players
(Strykalenko et al., 2021; Yang & Chen, 2022)

Itis known that at the age of 12-13 years, the anatomical
and physiological formation of a teenager ends and his great
motor activity gives a great increase in the development of
most physical qualities (Bornstein, 1989; Gabard-Durnam
& McLaughlin, 2020; Petrova etal., 2019).

In the scientific literature, many studies were about de-
veloping the physical qualities of qualified football players
(Champ et al., 2020; Young et al., 2014). However, some
studies reflected the issues of the development of physical
qualities of schoolchildren involved in football in sports sec-
tions (Platvoet et al., 2020; Smothers et al., 2021). Based
on the analysis of the relevant literature, sets of exercises
aimed at developing physical qualities, which have been ex-
perimentally tested, have been chosen and administered
(Alesi etal., 2016; Marques et al., 2016; Rico-Gonzalez et
al., 2021; Woods etal., 2016; Zago et al., 2022).

The final testing showed that in the control group,
young football players did not achieve changes the same as
the experimental in running 30 m and 6-minute tests
(p<0.001). Both groups improved running 30 m, shuttle
running, long jump, pull-up, 6-minute test and leaning for-
ward (Table 1). Yet, the magnitude of improvement in the
two groups was different for all physical performances.

According to the results of the new pedagogical experi-
ment, a significant improvement in the indicators of all
physical qualities in the experimental group should be
noted. For example, in the "Running 30 m" test, the per-
formance of young football players from EG improved by
14%, while children from CG improved the indicator by
only 0.5%. In the "Shuttle running" test, children from EG
performed jerks 13.3% better, and children from CG per-
formed 1.6% better. In the "Long jump" test, young foot-
ball players from EG showed a higher result by 7%, and
children from CG by 1.9%. The indicators of the "Pull-up
on crossbar" test improved in children in EG by 20%, and
in children from CG by 9.1%. Also, from the beginning to
the end of the study, children from EG improved their per-
formance in the "6-minute test" by 11.4%, while children
from CG improved by only 3%. In the "Leaning forward"
test, the EG football players improved the data by 28.6%,
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and the children from CG by 14.3%. Such rescarch results
allow us to conclude that the proposed methodology for the
development of physical qualities in the preparatory period
of football players aged 12-13 years is more effective than
the standard program. Based on the above analysis of the
results obtained, the working hypothesis we put forward at
the beginning of the study received its full confirmation in
the research. The tools and methods have shown their ef-
fectiveness in developing the physical fitness of 12-13-year-
old football players at the preparatory stage.

The results that were obtained after the end of the ped-
agogical experiment make it possible to effectively adjust
the usual training program for young football players. This
is important, as many studies emphasize the insufficient ef-
fectiveness of the standard training system for young foot-
ball players. The issue of the development of physical quali-
ties is quite relevant (Polevoy, 2024). It should be noted
that a high level of development of physical qualities con-
tributes not only to achieving athletic results, but also,
above all, has a positive impact on the growth and develop-
ment of children (Sarroecira et al., 2022; Septianto et al.,
2024). This is especially important in modern living condi-
tions, as the problems of insufficient activity of children in
early school age (Marambio Miranda et al., 2020; Galan-
Arroyo etal., 2023) are significantly increasing. The results
of the pedagogical experiment expand the theoretical base
in the field of football player training and complement the
standard football player training program. The data ob-
tained are of great practical importance for modern
coaches, since the goal of each coach is to find ways to im-
prove standard training techniques for athletes in different
sports. This study is relevant and promising for further
study of the issue. For example, in the future, it is possible
to compare the training of football players of different ages
and adjust the set of exercises proposed in this study.

Conclusion

The effectiveness of using a regular program in the pre-
paratory period of a one-year training cycle for football
players aged 12-13 years has been proven by the results of
studies in the control group. However, the increase in indi-
cators for all tests was not significant. On the other hand,
when athletes from the experimental group performed a
special set of physical exercises aimed at developing physical
qualities, their performance improved significantly. This in-
dicates the effectiveness of the tools and methods used to

develop physical qualities.
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