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Abstract
Background 
and Study Aim

Technical training in football plays an important part in scoring goals. Precise movements can 
become the key to victory in a match. Among the principal factors determining the accuracy of 
shooting or kicking the ball is balance. The study aims to determine the influence of dynamic 
balance on technical training in U13 football.

Material and 
Methods

A group of 26 football players from Otopeni Sports Club (Romania), aged 12-13 years, in the U13 
category, participated in this study. Dynamic balance was assessed using the Sensamove MiniBoard 
platform with tests including: Lateral bipedal balance (LBB), Vertical bipedal balance (VBB), 
and Vertical unipedal balance for both right (VBRL) and left (VBLL) legs. Technical training was 
evaluated using tests recommended by the Romanian Football Federation: instep kick from 9 m 
(Test 1, points), outside kick in 30 sec. (Test 2, points), and 20 m long pass (Test 3, points). Pearson’s 
correlation coefficient was used to analyze the relationship between dynamic balance (lateral and 
vertical bipedal, and vertical unipedal for both legs) and technical training in U13 footballers.

Results The analysis of the comparative results between LBB and VBB variables reveals better performances 
by 9.2% at VBB. There are lower values of the vertical deviations mean by 2.9 degrees forward 
at LBB and by -2.8 degrees backward. The mean of lateral deviations is lower by -2.7 degrees to 
the left at VBB and by 3.3 degrees to the right. The comparative results between VBRL and VBLL 
variables show better performances by 0.3% at VBRL. The values of the vertical deviations mean are 
lower by 0.5 degrees forward at VBRL and 0.3 degrees backward. The mean of the lateral deviations 
(left-right) have equal values. Analyzing the performances obtained in technical tests highlights 
22.2% (estimated maximum score) at instep kick, 62.5% (individual maximum value) at outside 
kick and 34.5% (estimated maximum value) at 20 m long pass. The influence of dynamic balance 
on technical training shows 60.7% positive connections and 39.3% negative ones between LBB and 
VBB variables. As for VBRL and VBLL variables, there are 67.9% positive connections and 32.1% 
negative connections between them.

Conclusions The weighting of values at performance and maintaining in space was highlighted. The mean 
of front-back and left-right deviations in bipedal and unipedal balance has lower values. The 
technical performances obtained were compared with the estimated maximum score and the 
individual maximum value. An increased number of positive connections to balance performance 
variables and of negative connections to the mean of deviations was noticed. This fact contributed 
to determining the degree of influence on the investigated variables. The findings can serve as a 
recommendation for future research.

Keywords: bipedal balance, unipedal balance, performance, deviation, precision, movement, young, football 
players
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One of the most popular team sports around the 
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world is football. All people can enjoy football, starting 
from children, youth and even parents. During a 
match, players perform different acyclic movements 
at different intensities to cope with the complex and 
dynamic requirements of the competition [1, 2].
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Small-sided games(SSG) are a valuable tool for 
coaches. They help to promote the acquisition of 
individual and collective behaviors of players for 
improving overall team performance. It is necessary 
to compare the technical-tactical knowledge of 
young footballers in different playing positions 
during SSG. In this way coaches and players can 
better understand and predict the actions of each 
player throughout the game [1, 3]. Identifying 
how collective tactical behavior varies with age in 
different playing formats of SSG is also necessary. 
It can be a useful measure regarding tactical 
performance in youth football [4, 5]. Many of 
the actions that take place in football combine a 
movement (at higher or lower speed) with a jump 
[6, 7, 8]. SSGs also help to assess skills and talent, 
as well as to highlight current issues that can guide 
future efforts [9, 10, 11, 12].

Football is a sport that requires a multitude of 
technical skills, as well as static, semi-dynamic and 
dynamic balance. Ball hitting technique or shooting 
at goal is really important in scoring goals; it can 
be the key to victory. Balance is one of the main 
factors in determining the accuracy of ball hitting 
or shooting. Previous studies made a comparison 
between plyometric training performed on stable 
surfaces and the one on unstable surfaces [13, 14, 
15]. There were highlighted the effects of these types 
of training on the components of physical fitness in 
children and adolescents. Depending on the training 
modality, specific performance improvements 
for jumps (stable) and balance (unstable) were 
identified [16, 17, 18].

Although regularly performed classic football 
training develops skills, differentiated learning 
exercises integrated into training programs are more 
effective for dribbling [19]. Technical skills (first 
touch, ball kicking, one to one and playing under 
pressure) are determining aspects in developing 
youth players. The best ways of implementing the 
technical training programs for youth must be 
evaluated for continuous success in football [20]. 
Dribbling is quite a dominant technique in football 
training, especially at a young age. Dribbling can be 
classified into dribbling actions with acceleration 
and dribbling actions with rapid changes of 
direction [21]. Physical and technical performance 
of the player in terms of making successful passes 
increases as the age increases [22].

The identification of football talent is complex 
and requires a multiple approach. This one is 
based on the knowledge of anthropometric, 
physiological, neuro-motor, cognitive-perceptual 
and psychosocial variables. In most previous 
studies, the prognosis confirmation regarding very 
early talents focused on the later stages of U12 and 
U15 [11, 23, 24, 25].

The specifics of how excellence is achieved in 
elite football was repeatedly investigated by many 

specialists through various approaches. A growing 
number of studies analyze tactical behaviors in 
football, based on the collective movements of 
teammates. Key-indicators are identified in team 
sports (such as football, basketball and rugby). 
Methodological issues related to jump training 
(plyometric) in football players with different 
fitness levels are studied [26, 27, 28]. The technical 
and tactical skills of footballers, as well as their 
anthropometrical and physiological characteristics 
are monitored according to age. The advantages 
of the global approach compared to the analytical 
approach in acquiring and developing technical 
skills were analyzed. The integration of physical and 
tactical variables in football was also studied, using 
positional data [20, 29, 30, 31].

Currently, an almost routine practice is to 
include balance exercises in the training programs 
for athletes in various sports. Most balance research 
focused on the effects of balance training programs 
on physical performance and injury prevention. 
Football is considered a sport using a single leg 
dominantly and balance skills are really necessary 
during the game. It involves the performance of 
multiple actions in a one-legged stance, such as 
kicking, making a pass and dribbling. The ability to 
maintain a stable balance position on one leg during 
fast movements of direction change is fundamental. 
A good level of agility (both running and reactive) 
requires speed, dynamic balance, dynamic strength 
and coordination skills as well [8, 9, 32, 33].

Present trends in attacking strategies and 
increased workload in modern football entailed the 
need for fast and well-trained athletes. Obvious 
improvements in speed, coordination, strength and 
endurance were observed in elite youth players too 
[34]. However, there are few studies on the effect 
of basic training in the development of motor 
performances in U13 footballers [35].

Purpose of the Study. The study purpose was 
to determine the dynamic balance influence on 
technical training in football game at U13 level.

Materials and Methods
Participants
A group of 26 football players participated in 

this study (U13, mean age 11.69 ± 0.8 years, height 
151.7 ± 6.7 cm, weight 40.9 ± 7.3 kg and BMI 17.7 
kg/m2). The participants were selected from the 
U13 group of the Otopeni Sports Club, Ilfov County, 
Romania. The consent of the parents was required 
and signed before starting the research according to 
the Declaration of Helsinki. It was approved by the 
Ethics Committee of the Doctoral School of Physical 
Education and Sport Science (ID: 03/22.07.2023), 
University of Pitesti, Romania.

Research Design
The research was conducted in February 2023, 
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for highlighting the influence of dynamic balance 
upon technical training in U13 football.

In that regard, the Sensamove MiniBoard 
platform (Nederland) was used to determine the 
dynamic balance. The tilting angle was 10 degrees 
and the balance had to be maintained for 16 sec. 
Tests used:
a) Lateral and vertical bipedal balance. Parameters 

used: performance (%), for lateral balance front, 
inside (%), back, inside (%). For vertical balance 
left, inside (%), right, inside (%), front, avg. dev. 
(degree), back, avg. dev. (degree), left, avg. dev. 
(degree), right, avg. dev. (degree).

b) Vertical unipedal balance (right and left leg). 
Parameters used: performance (%), left, inside 
(%), right, inside (%), front, avg. dev. (degree), 
back, avg. dev. (degree), left, avg. dev. (degree), 
right, avg. dev. (degree)

To evaluate the level of technical training, tests 
recommended by the FRF and selected were used as 
follows:

Test 1 – instep kick from the distance of 9 m. 
Players had 5 attempts. Shots are done with balls 
of the same size. The ball must enter the goal in 
the air (direct aerial trajectory). Players are scored 
according to the areas marked in the goal: 10 points 
top left / right; 5 points bottom right/ left; 3 points 
top center and 1point bottom center. Estimated 
maximum score = 50 points. If the junior players hit 
the ball with other part of the leg or the ball touches 
the ground before entering the goal, the attempt is 
not taken into account (failed).

Test 2 – outside kick. A 5 / 10 m rectangle is drawn. 
A gym bench is placed upside down on the 10 m side. 
The player kicks the ball successively for 30 sec. 
(outside kicks). The ball is kicked on the 5 m line. If 
the ball goes over the bench and stops in the net, the 
player can use the spare ball. If this ball too reaches 
the goal, the player must recover it and continue the 
exercise from 5 m line. The player has the right to 
only one spare ball. The ball can be kicked directly 
or with taking-over, depending on the abilities of 
the individual. The number of times the ball hits 
the bench during 30 sec. is counted. Each player has 
the right to one attempt and the obtained result is 
multiplied by 3 points.

Test 3 - long pass. The player is at a distance of 20 
m from the square made of cones (5x5 m). From this 
spot, he will make a long pass by instep kick. The 
ball must have an aerial trajectory until it touches 
the ground in the marked area. The player has the 
right to one warm-up attempt and 3 evaluation 
attempts; each success is marked with 20 points. 
Estimated maximum value = 60 points.

Statistical Analysis
The statistical indicators were calculated using 

the KyPlot 6.0 (©1997-2020, KyensLab Inc) program, 
in terms of mean, standard deviation (SD), coefficient 

of variation (CV%), Confidence Level of Mean (0.95) 
and Confidence Limit of Mean. Pearson’s correlation 
coefficient was applied to evaluate the relationship 
between dynamic (lateral and vertical) bipedal 
and vertical unipedal (left and right) balance by 
technical training of the U13 footballers. Statistical 
significance was set at p < 0.05.

Results
The results of the specific motor skills in bipedal 

and unipedal balance are listed in the tables 1 and 2.
The results of the comparative analysis between 

the variables of lateral balance(LBB) and vertical 
balance (VBB) show better performances at VBB by 
9.2%, maintaining inside the space by 7.5% between 
front and left inside and 1.9% between back and 
right inside. The mean of vertical deviations has 
lower values at LBB by 2.9 degrees forward and by 
-2.8 degrees back. The mean of lateral deviations has 
lower values at VBB by -2.7 degrees to the left and 
3.3 degrees to the right. Comparing the Confidence 
Limit of Mean of the deviations between LBB and 
VBB, a lower deviation by 0.5 degrees is noticed at 
VBB. This fact justifies the better vertical balance 
performance.

The results of the comparative analysis between 
the variables of right leg vertical balance (VBRL) 
and left leg vertical balance (VBLL) highlight better 
performances by 0.3% at VBRL, keeping inside the 
space by 0.3% left inside at VBLL and 0.8% right 
inside at VBRL. The mean of vertical deviations has 
lower values at VBRL by 0.5 degrees forward and 
0.3 degrees back. The mean of lateral deviations 
has equal values both to the left and to the right. 
Comparing the Confidence Limit of Mean of the 
deviations between VBRL and VBLL, one can observe 
a lower deviation by 0.3 degrees at VBRL. Thus, the 
balance on the right leg has better performance.

The results regarding the technical training of 
the U13 footballers (n=26) are shown in table 3. 
The scores obtained in each test are highlighted, 
according to the requirements recommended by the 
FRF and adapted by us.

The analysis of the performances obtained 
in Test 1, regarding the ball instep kick from 9 m, 
reveals the total score achieved in the 5 attempts 
performed. The estimated maximum score 
highlights a mean of the group of 22.2%. The 
Confidence Limit of Mean ranges from 16.3% below 
mean and 15.3% above mean. Test 2 presents the 
ball outside kick from a distance of 10 m in 30 sec. 
The results of the score reveal a mean of 62.5% 
(individual maximum value of 48 points) and the 
Confidence Limit of Mean between 11.7% below 
and above the mean. Test 3 deals with the 20 m 
long pass. It has a mean of 34.5% of the estimated 
maximum value and the Confidence Limit of Mean 
between 35.3% under mean and 35.7% above mean. 
Total level training highlights the score obtained 
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Table 1. Results of the specific motor skills in the bipedal lateral and vertical balance at U13 level (n=26)

Tests Variables mean ± SD CV (%) Confidence Level 
of Mean (0.95)

Confidence Limit of Mean

Lower Upper

LBB

performance (%) 64.3 ± 14.9 23.1 6.00 58.3 70.3

front, inside (%) 32.5 ± 10.1 31.0 4.1 28.5 36.6

back, inside (%) 31.6 ± 11.9 37.8 4.8 26.7 36.4

front, avg. dev. (degree) 1.91 ± 0.7 35.4 0.27 1.6 2.2

back, avg. dev. (degree) -2.4 ± 0.9 -37.0 0.4 -2.7 -2.0

left, avg. dev. (degree) -4.6 ± 1.3 -28.8 0.5 -5.1 -4.0

right, avg. dev. (degree) 5.1 ± 1.6 32.0 0.7 4.4 5.7

VBB

performance (%) 73.5 ± 13.2 17.9 5.3 68.2 78.8

left, inside (%) 40.0 ± 11.5 28.7 4.6 35.4 44.7

right, inside (%) 33.5 ± 8.2 24.4 3.3 30.2 36.7

front, avg. dev. (degree) 4.8 ± 1.1 22.0 0.4 4.3 5.2

back, avg. dev. (degree) -5.2 ± 1.5 -29.6 0.6 -5.8 -4.6

left, avg. dev. (degree) -1.9 ± 0.7 -36.4 0.3 -2.1 -1.6

right, avg. dev. (degree) 1.8 ± 0.7 35.4 0.3 1.6 2.2
Note. Values are expressed as means ± standard deviations (SD), CV% – coefficient of variation, avg. – mean, 
dev. – deviation; LBB - Lateral bipedal balance; VBB - Vertical bipedal balance

Table 2. Results the specific motor skills in the unipedal vertical balance of the U13 footballers (n=26)

Tests Variables mean ± SD CV (%) Confidence Level 
of Mean (0.95)

Confidence Limit of Mean

Lower Upper

VBRL

performance (%) 84.0 ± 13.9 16.5 5.6 78.4 89.6

left, inside (%) 41.5 ± 16.4 39.4 6.6 34.9 48.1

right, inside (%) 42.5 ± 16.4 38.5 6.6 35.9 49.1

front, avg. dev. (degree) 4.9 ± 1.0 20.3 0.4 4.6 5.4

back, avg. dev. (degree) -5.4 ± 1.4 -24.8 0.5 -5.9 -4.9

left, avg. dev. (degree) -1.3 ± 0.7 -53.3 0.3 -1.5 -0.9

right, avg. dev. (degree) 1.2 ± 0.4 34.3 0.2 1.0 1.4

VBLL

performance (%) 83.7 ± 14.0 16.7 5.6 78.1 89.4

left, inside (%) 41.8 ± 14.1 33.7 5.7 36.1 47.5

right, inside (%) 41.7 ± 17.2 41.3 6.9 34.7 48.6

front, avg. dev. (degree) 5.4 ± 1.3 23.5 0.5 4.9 5.9

back, avg. dev. (degree) -5.7 ± 1.5 -27.1 0.6 -6.3 -5.1

left, avg. dev. (degree) -1.3 ± 0.5 -42.4 0.2 -1.5 -1.1

right, avg. dev. (degree) 1.2 ± 0.5 44.0 0.2 0.9 1.4
Note. Values are expressed as means ± standard deviations (SD), CV% – coefficient of variation, avg. – mean, 
dev. – deviation; VBRL - Vertical balance right leg; VBLL - Vertical balance left leg

following the three tests, with a mean of 49.1% 
of the individual maximum value achieved (126 
points). The Confidence Limit of Mean is between 
18.5% under mean and 18.4% above mean. From 
the comparison of the Confidence Limit of Mean, 
a variation of the range from 15 to 35% under and 
above the mean is observed.

A Pearson linear correlation analysis was 
performed for determining the influence of dynamic 

balance on technical training at U13 level. It is 
shown in figures 1 and 2.

The correlation analysis between the variables 
of bipedal dynamic balance (lateral and vertical) 
and technical training highlight 60.7% positive 
connections and 39.3% negative connections (fig. 
1). Regarding the relation between performance 
and maintaining inside the space (front and back 
inside) at LBB and the technical training level, one 
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Table 3. Results of the technical training of the athletes in football game at U13 level (n=26)

Tests Variables mean ± SD CV (%) Confidence Level 
of Mean (0.95)

Confidence Limit of Mean

Lower Upper

Test 1 total 5 exec. (pts) 11.1 ± 2.4 39.7 1.8 9.3 12.8

Test 2 exec. 30 sec (pts) 30.0 ± 8.8 29.4 3.6 26.5 33.6

Test 3 total 3 exec. (pts) 20.7 ± 18.3 88.2 7.4 13.4 28.1

Total level training (pts) 61.9 ± 28.2 45.5 11.4 50.5 73.3
Notes. Values are expressed as means ± standard deviations (SD), CV% – coefficient of variation, avg. – 
mean, dev. – deviation; pts – points

Figure 1. Correlation between dynamic bipedal balance and technical training of the athletes in football 
game at U13 level (n=26). Note: Lateral bipedal balance indices: 1 - performance (%), 2 - front, inside (%), 
3 - back, inside (%), 4 - front, avg. dev. (degree), 5 - back, avg. dev. (degree), 6 - left, avg. dev. (degree), 7 - 
right, avg. dev. (degree); Vertical Bipedal balance indices: 8 - performance (%), 9 - front, inside (%), 10 - back, 
inside (%), 11 - front, avg. dev. (degree), 12 - back, avg. dev. (degree), 13 - left, avg. dev. (degree), 14 - right, 
avg. dev. (degree).

Figure 2. Correlation between vertical unipedal balance and technical actions of the athletes in football 
game at U13 level (n=26). Note: Right leg vertical balance indices: 1 - performance (%), 2 - left, inside (%), 
3 - right, inside (%), 4 - front, avg. dev. (degree), 5 - back, avg. dev. (degree), 6 - left, avg. dev. (degree), 7 - 
right, avg. dev. (degree); Left leg vertical balance indices: 8 - performance (%), 9 - left, inside (%), 10 - right, 
inside (%), 11 - front, avg. dev. (degree), 12 - back, avg. dev. (degree), 13 - left, avg. dev. (degree), 14 - right, 
avg. dev. (degree).
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can observe 66.7% positive influence and 43.75% 
negative influence upon the mean of the front-
back and left-right deviations. The relation between 
performance and keeping inside the space (left 

and right inside) at VBB and the level of technical 
training highlights 75% positive influence and 50% 
negative influence on the mean of the front-back 
and left-right deviations. The comparison of the 
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relations between the analyzed variables reveals a 
better influence at VBB.

The results of the correlation analysis between 
the variables of the unipedal dynamic balance 
(right and left leg) and the technical training show 
67.9% positive connections and 32.1% negative 
connections (fig. 2). As for the relation between 
performance and keeping inside the space (left and 
right inside) at VBRL and the technical training 
level, the following aspects are found out. There 
is a full positive influence and 43.75% negative 
influence on the mean of the front-back and left-
right deviations. The relation between performance 
and maintaining inside space (left and right inside) 
at VBLL and the technical training level reveals 75% 
positive influence and 50% negative influence on the 
mean of the front-back and left-right deviations. By 
comparing the relations of the analyzed variables, 
it shall be noticed a better influence in VBRL at 
performance. It is also observed a better influence 
(by 6.25%) at the mean of deviations in VBLL.

Related to the comparison of the relations 
between the variables of the bipedal and unipedal 
balance with the technical training level, the 
following observations are made. There are better 
performances and maintaining inside the space 
through positive connections at VBB and VBRL. 
There are also negative connections (better ones) 
both at VBB and VBLL. Even if these connections are 
insignificant, the sense of the relations (positive or 
negative ones) determines the level of influence of 
the variables on their performance.

Discussion
The study aimed at determining the influence 

of dynamic balance on the technical training in 
football game at U13, before the development of 
a training program. In this sense, two tests were 
used for evaluating the bipedal balance (lateral and 
vertical) and the unipedal vertical balance on both 
right and left foot.

The analysis of the comparative results between 
the LBB and VBB variables highlights better 
performances by 9.2% in VBB. There are lower 
values of the mean of vertical deviations forward 
and backward at LBB. The mean of the left and 
right deviations at VBB is also shown (Table 1). 
Comparative results between the VBRL and VBLL 
variables reveal better performances by 0.3% at 
VBRL. There are lower values of the mean of front 
and back deviations at VBRL and equal values of the 
mean of left and right deviations at both legs (Table 
2).

In the specialized literature, dynamic balance 
performance (DBP) is the ability to maintain 
adequate postural control. For example, knee 
stability should be perfect while standing on one 
leg and performing a specific action with the other 
leg, such as shooting the ball [36]. Significant main 

effects related to balance performance and age have 
been already highlighted in previous studies. DBP 
and postural control of the dominant leg showed 
a significant positive correlation with age in young 
football players [17, 37]. Other studies highlighted 
that proper balance ability could lead to higher 
speed in the case of the younger football players [17, 
36, 38]. On the other hand, dynamic balance stability 
failed to differentiate between faster and slower 
team athletes [39]. The statistical analysis also 
shows that balance has a significant contribution to 
the accuracy of shooting at goal in football. Thus, 
dynamic balance effectively contributes at 24.28%. 
These results prove that dynamic balance has almost 
as much contribution as the variables of leg muscles 
strength [13]. The plyometric training effects using 
stable/unstable surfaces were examined in the 
case of prepubertal footballers as for their physical 
performance. After 8 weeks of training, similar levels 
of performance were observed regarding jumping 
ability, speed, dynamic balance and agility [18]. 
The associations between multidirectional speed 
performance, dynamic balance performance and 
chronological age were also studied in the young 
football players. The tests used for this purpose 
could be useful screening tools for detecting 
performance deficits and implementing preventive 
training programs [33].

Many studies aimed to demonstrate that Small 
Sided Games (SSG) is an effective method for 
developing the ability to repeat sprints. This training 
program improves recovery capacity before high 
intensity efforts in young football players. Also, it 
allows to work on technical and tactical elements 
and to develop the physical profile of the players. 
SSGs are widely used to replicate certain technical, 
tactical or physiological responses.  Some constraints 
were applied to ensure that kicking is given special 
attention [7, 8]. Relationships between physical 
and performance characteristics and the skill level 
were determined in the football players aged 12-16 
years. The analyzes highlighted that elite players 
had better scores than non-elite players regarding 
strength, flexibility, speed, aerobic endurance and 
anaerobic capacity [25]. The relative contributions 
of body size, skeletal age and motor performance 
variables in young players were also studied during 
SSGs. The interaction of biological maturation with 
technical and motor performance was monitored 
as well. However, as in most other sports, in youth 
football too the predictive value of such findings is 
still unclear. Therefore, some specialists evaluated 
the medium-term prognostic validity of generic 
motor performance tests [10, 12]. The effects of a 
differentiated learning program included in SSGs 
on the creative and tactical behaviour of footballers 
were identified. This program has been found to have 
clear effects, demonstrating greater improvements 
in U13 football players compared to U15 category 
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[22].

A Pearson linear correlation analysis was 
performed to determine the influence of dynamic 
balance on technical training. The results show 
60.7% positive connections and 39.3% negative 
connections between LBB and VBB variables. There 
are also 67.9% positive connections and 32.1% 
negative connections between negative connections 
between VBRL and VBLL variables. Pearson 
correlation and hierarchical multiple regression 
were performed to explore the relation between 
variables in the analysis of balance performance. 
There were examined the relation between the age of 
players, body composition, balance and other fitness 
parameters (strength and flexibility). Generally, 
no substantial relationship was found between the 
static and dynamic balance variables. Therefore, 
it is essential to include both as complementary 
measures while evaluating the postural balance of 
young football players [34]. Dribbling ability was 
carefully studied as well. It is influenced by several 
factors such as agility, leg-eye coordination and 
balance. Based on the results, it was recommended 
that these factors be specially trained. The purpose 
is to improve dribbling skills of young football 
players, mainly the 9-12 age group [21]. Another 
aspect studied by specialists was the goal scoring 
method: line goal, double goal or central goal. The 
age-related effects on the defensive performance 
of U13 football players were also monitored. The 
moments of ball possession regaining were analyzed 
using several variables. These variables are: type of 
ball recovery; sector of ball recovery; configuration 
of the game; defense status [6].

Conclusions
The comparative analysis between LBB and VBB 

variables highlights the share of better performances 
at VBB. In terms of maintaining inside the space, the 
comparison was made between front and left inside 
and between back and right inside. Lower values 
were observed as for the mean of vertical deviations 
at LBB forward and backward. The mean of lateral 
deviations has lower values at VBB to the left and 
also to the right. The comparison of Confidence Limit 
of Mean of deviations reveals a smaller deviation at 

VBB. This one justifies the better performance at 
vertical balance.

The results of the comparative analysis between 
lateral balance variables – right leg (VBRL) and left 
leg (VBLL) reveal better performances at VBRL, 
keeping inside the space left inside at VBLL and 
right inside at VBRL. The mean of vertical deviations 
shows lower values at VBRL, front and back. The 
mean of lateral deviations has equal values to the 
left and to the right. Making a comparison of the 
Confidence Limit of Mean of the deviations, one can 
observe a smaller deviation at VBRL. Therefore, the 
better performance of VBRL is justified.

The analysis of performances in technical 
training evaluation highlights the total score 
recorded at ball instep kick and long pass. This score 
was compared with the estimated maximum score, 
the weight of the mean at outside kick in 30 sec. 
and the total level training related to the individual 
maximum value achieved.

The comparison of the relations between the 
variables of bipedal and unipedal balance with the 
level of technical training in U13 football players 
reveals performances. Concerning the maintaining 
inside the space, there are better positive 
connections at VBB and VBRL, while the negative 
connections (better effect) are present at both VBB 
and VBLL. Even if these connections are statistically 
insignificant, the sense of the relations (positive or 
negative) determines the influence of the variables 
on their performance.

These data can serve as recommendations in 
future studies intended to develop and implement 
an experimental program. The purpose of this 
program is the improvement of balance and 
technical training as well.

Acknowledgement
This study is part of the research theme within 

the Doctoral School of Physical Education and Sport 
Science of the University of Pitesti. We express our 
gratitude to the director of CS Otopeni, Romania 
and to the athletes who participated in this research.

Conflict of interest
There are no conflicts of interest to declare.



436

of Physical Culture 
and SportsPEDAGOGY

References
1. Klingner FC, Huijgen BC, Den Hartigh RJ, Kempe M. 

Technical–tactical skill assessments in small-sided 
soccer games: A scoping review. International Journal 
of Sports Science & Coaching, 2022;17(4):885-902. 
https://doi.org/10.1177/17479541211049532

2. Menuchi MR, Moro AR, Ambrósio PE, Pariente CA, 
Araújo D. Effects of spatiotemporal constraints 
and age on the interactions of soccer players when 
competing for ball possession. Journal of Sports 
Science & Medicine, 2018;17(3):379-391.

3. Matos R, Moreira C, Alves E, Teixeira JE, Rodrigues 
F, Monteiro D, et al. Tactical Knowledge by Decision 
Making and Motor Efficiency of Young Football 
Players in Different Playing Positions during 
a Three-a-Side Small-Sided Game. Behavioral 
Sciences, 2023;13(4):310. https://doi.org/10.3390/
bs13040310

4. Folgado H, Lemmink KA, Frencken W, Sampaio J. 
Length, width and centroid distance as measures 
of teams tactical performance in youth football. 
European journal of sport science, 2014;14(sup1), 
S487-S492. https://doi.org/10.1080/17461391.2012.
730060

5. Serra-Olivares J, García-López LM, Gonçalves B. 
Effects of the players’ level and age group category 
on positional tactical behaviour during 7-and 
8-a-side football youth games. International Journal 
of Performance Analysis in Sport, 2019;19(2):236-247. 
https://doi.org/10.1080/24748668.2019.1593095

6. Almeida CH, Duarte R, Volossovitch A, Ferreira 
AP. Scoring mode and age-related effects on youth 
soccer teams’ defensive performance during 
small-sided games. Journal of Sports Sciences, 
2016;34(14):1355-1362. https://doi.org/10.1080/02
640414.2016.1150602

7. Barba F, Iturriaga F MA, Borges-Hernández PJ, 
Ruiz-Lara E, Perdomo A. Effect of training in SSG 
on the ability to repeat sprints in young football 
players. Journal of Physical Education and Sport, 
2020;20(4):1783-1790. https://doi.org/10.7752/
jpes.2020.04242

8. Bonney N, Ball K, Berry J, Larkin P. Effects of 
manipulating player numbers on technical and 
physical performances participating in an Australian 
football small-sided game. Journal of sports sciences, 
2020;38(21):2430-2436. https://doi.org/10.1080/02
640414.2020.1787697

9. Brachman A, Kamieniarz A, Michalska J, Pawłowski 
M, Słomka KJ, Juras G. Balance training programs 
in athletes–A systematic review. Journal of Human 
Kinetics, 2017;58(1):45-64. https://doi.org/10.1515/
hukin-2017-0088

10. da Costa JC, Borges PH, Ramos-Silva LF, Weber 
VMR, Moreira A, Ronque ERV. Body size, maturation 
and motor performance in young soccer players: 
relationship to technical actions in small-sided 
games. Biology of Sport, 2023;40(1):51-61. https://
doi.org/10.5114/biolsport.2023.110749

11. Gonaus C, Müller E, Stöggl T, Birklbauer J. 
Determining the effect of one decade on fitness of 

elite Austrian youth soccer players using propensity 
score matching. Frontiers in Sports and Active Living, 
2023;5. https://doi.org/10.3389/fspor.2023.1186199

12. Hohmann A, Siener M. Talent identification in 
youth soccer: Prognosis of U17 soccer performance 
on the basis of general athleticism and talent 
promotion interventions in second-grade children. 
Frontiers in Sports and Active Living, 2021;3:625645. 
https://doi.org/10.3389/fspor.2021.625645

13. Aminudin A, Sugiyanto S, Liskustyawati H. 
Contribution Leg Muscle Strength, Dynamic Balance 
and Hip Joint Flexibility to the Accuracy of Football 
Shooting. Budapest International Research and 
Critics in Linguistics and Education (BirLE) Journal, 
2020;3(2):912-918. https://doi.org/10.33258/birle.
v3i2.985

14. Coutinho D, Gonçalves B, Santos S, Travassos B, 
Wong DP, Sampaio J. Effects of the pitch configuration 
design on players’ physical performance and 
movement behaviour during soccer small-sided 
games. Research in Sports Medicine, 2019;27(3):298-
313. https://doi.org/10.1080/15438627.2018.154413
3

15. Erdem K, Akyüz C. The effect of core and balance 
training on single-leg sway parameters and well-
directed kick of male soccer players. European 
Journal of Physical Education and Sport Science, 
2017; 3(12):366-377.  https://doi.org/10.5281/
zenodo.1117319

16. Machado G, Padilha M, Santos R, Teoldo 
I. Positional role influences soccer tactical 
performance. International Research in Science and 
Soccer II. New York: Routledge, Taylor & Francis 
Group; 2016. P.41-54

17. Muehlbauer T, Schwiertz G, Brueckner D, Kiss 
R, Panzer S. Limb differences in unipedal balance 
performance in young male soccer players with 
different ages. Sports, 2019;7(1):20. https://doi.
org/10.3390/sports7010020

18. Negra Y, Chaabene H, Sammoud S, Bouguezzi 
R, Mkaouer B, Hachana Y, Granacher U. Effects of 
plyometric training on components of physical 
fitness in prepubertal male soccer athletes: the 
role of surface instability. Journal of Strength & 
Conditioning Research, 2017;31(12):3295-3304. 
https://doi.org/10.1519/jsc.0000000000002262

19. Ozuak A, Çaglayan A. Differential Learning as an 
Important Factor in Training of Football Technical 
Skills. Journal of Education and Training Studies, 
2019,7(6):68-76. https://doi.org/10.11114/jets.
v7i64135

20. Slaidiņš, K., & Fernāte, A. Technical skills 
development for youth football players: theory 
and practice. LASE Journal of sport Science, 
2021;12(2):121-135. https://doi.org/10.2478/ljss-
2018-0051

21. Oktarifaldi, Amra F, Soniawan V. The Effect of 
Agility, Foot-Eye Coordination, and Balance on 
Dribbling Ability: An Ex Post Facto Research at Balai 
Baru Football Academy Padang. In: Proceedings of 
the 1st Progress in Social Science, Humanities and 
Education Research Symposium (PSSHERS 2019), 



437

2023

0505
Padang, Indonesia: Atlantis Press; 2020. https://doi.
org/10.2991/assehr.k.200824.169

22. Santos S, Coutinho D, Gonçalves B, Schöllhorn 
W, Sampaio J, Leite N. Differential learning as a key 
training approach to improve creative and tactical 
behavior in soccer. Research quarterly for exercise 
and sport, 2018;89(1):11-24. https://doi.org/10.108
0/02701367.2017.1412063

23. Fortin-Guichard D, Huberts I, Sanders J, van 
Elk R, Mann DL, Savelsbergh GJ. Predictors of 
selection into an elite level youth football academy: 
A longitudinal study. Journal of Sports Sciences, 
2022;40(9):984-999. https://doi.org/10.1080/02640
414.2022.2044128

24. Toum M, Tribolet R, Watsford ML, Fransen J. The 
confounding effect of biological maturity on talent 
identification and selection within youth Australian 
football. Science and Medicine in Football, 
2021;5(4):263-271. https://doi.org/10.1080/247339
38.2020.1822540

25. Vaeyens R, Malina RM, Janssens M, Van 
Renterghem B, Bourgois J, Vrijens J, Philippaerts 
RM. A multidisciplinary selection model for youth 
soccer: the Ghent Youth Soccer Project. British 
Journal of Sports Medicine, 2006;40(11):928-934. 
https://doi.org/10.1136/bjsm.2006.029652

26. Low B, Coutinho D, Gonçalves B, Rein R, Memmert 
D, Sampaio J. A systematic review of collective 
tactical behaviours in football using positional 
data. Sports Medicine, 2020, 50:343-385. https://doi.
org/10.1007/s40279-019-01194-7

27. Pino-Ortega J, Rojas-Valverde D, Gómez-Carmona 
CD, Rico-González M. Training design, performance 
analysis, and talent identification—A systematic 
review about the most relevant variables through the 
principal component analysis in Soccer, Basketball, 
and Rugby. International Journal of Environmental 
Research and Public Health, 2021;18(5):2642. https://
doi.org/10.3390/ijerph18052642

28. Ramirez-Campillo R, Moran J, Oliver JL, 
Pedley JS, Lloyd RS, Granacher U. Programming 
plyometric-jump training in soccer: a review. 
Sports, 2022;10(6):94. https://doi.org/10.3390/
sports10060094

29. Sal de Rellán‐Guerra A, Rey E, Kalén A, Lago‐
Peñas C. Age‐related physical and technical match 
performance changes in elite soccer players. 
Scandinavian Journal of Medicine & Science in Sports, 
2019;29(9): 1421-1427. https://doi.org/10.1111/
sms.13463

30. Sarmento H, Anguera MT, Pereira A, Araújo D. 
Talent identification and development in male 
football: A systematic review. Sports medicine, 
2018;48:907-931. https://doi.org/10.1007/s40279-
017-0851-7

31. Teixeira JE, Forte P, Ferraz R, Branquinho L, Silva 
AJ, Monteiro AM, Barbosa TM. Integrating physical 
and tactical factors in football using positional data: 
A systematic review. PeerJ, 2022, 10:e14381. https://
doi.org/10.7717/peerj.14381

32. Horicka P, Simonek J, Brodani J. Diagnostics 
of reactive and running agility in young football 
players. Physical Activity Review, 2018;6:29-36. 
https://doi.org/10.16926/par.2018.06.05

33. Scinicarelli G, Offerhaus C, Feodoroff,B, Froböse I, 
Wilke C. The association between multidirectional 
speed performance, dynamic balance and 
chronological age in young soccer players. Journal 
of Functional Morphology and Kinesiology, 2022;7(2): 
41. https://doi.org/10.3390/jfmk7020041

34. França C, Martins F, Marques A, de Maio 
Nascimento M, Ihle A, Przednowek K, Gouveia ÉR. 
Associations between Age, Body Composition, 
Balance, and Other Physical Fitness Parameters in 
Youth Soccer. Sustainability, 2022;14(20), 13379. 
https://doi.org/10.3390/su142013379

35. Başkaya G, Ünveren A, Karavelioğlu MB. The 
effect of static and dynamic core exercises on 
motor performance and Football-specific skills of 
football players aged 10-12. Gazi Beden Eğitimi ve 
Spor Bilimleri Dergisi, 2023;28(1):63-72. https://doi.
org/10.53434/gbesbd.1148408

36. John C, Rahlf AL, Hamacher D, Zech A. Influence of 
biological maturity on static and dynamic postural 
control among male youth soccer players. Gait 
Posture, 2019;68:18–22. https://doi.org/10.1016/j.
gaitpost.2018.10.036

37. Bigoni M, Turati M, Gandolla M. Balance in 
young male soccer players: Dominant versus non-
dominant leg. Sport Sciences for Health, 2017, 13, 
253–258. https://doi.org/10.1007/s11332-016-
0319-4

38. Barone R, Macaluso F, Traina M, Leonardi V, Farina 
F, Di Felice V. Soccer players have a better standing 
balance in nondominant one-legged stance. Open 
Access J. Sports Med. 2010; 2:1–6. https://doi.
org/10.2147/OAJSM.S12593

39. Lockie RG, Callaghan S, Jeffriess M, Luczo 
T. Dynamic stability as measured by time to 
stabilization does not relate to change-of direction 
speed. Facta Univ. Ser. Phys. Educ. Sport, 2016;14: 
179–191.



438

of Physical Culture 
and SportsPEDAGOGY

Information about the authors:
Bogdan Andrei Pană; https://orcid.org/0009-0006-9294-3824; sega_andrey@yahoo.com; Doctoral School of 
Sports Science and Physical Education, National University of Science and Technology Polytechnic Bucharest, 
University Center Pitești (Pitești, Romania) ; Clubul Sportiv Municipal Otopeni (Otopeni, Romania).

Vladimir Potop; (Corresponding author); https://orcid.org/0000-0001-8571-2469; vladimir_potop@yahoo.
com; Doctoral School of Sports Science and Physical Education, Department of Physical Education and Sport, 
National University of Science and Technology Polytechnic Bucharest, University Center Pitești (Pitesti, 
Romania); State University of Physical Education and Sport (Republic of Moldova).

Ion Mihaila; https://orcid.org/0000-0001-6173-9771; paulmihaila@yahoo.com; Doctoral School of Sports 
Science and Physical Education, Department of Physical Education and Sport, National University of Science 
and Technology Polytechnic Bucharest, University Center Pitești (Pitesti, Romania).

Gabriel Trandafirescu; https://orcid.org/0009-0000-1763-784X; managerconsortiuaripi@gmail.com; 
Department of Physical Education and Sport, National University of Science and Technology Polytechnic 
Bucharest, University Center Pitești (Pitesti, Romania).

Ilie Mihai; https://orcid.org/0000-0002-5932-1859; ilie112004@yahoo.com; Department of Physical 
Education and Sport, National University of Science and Technology Polytechnic Bucharest, University Center 
Pitești (Pitesti, Romania).

Liviu - Emanuel Mihailescu; https://orcid.org/0000-0001-9501-7953; liviumihailescu2006@yahoo.com; 
Department of Physical Education and Sport, National University of Science and Technology Polytechnic 
Bucharest, University Center Pitești (Pitesti, Romania).

Paul – Florinel Vișan; https://orcid.org/0009-0000-6969-5208; visanpaulefs@yahoo.com; Department 
of Physical Education and Sport, National University of Science and Technology Polytechnic Bucharest, 
University Center Pitești (Pitesti, Romania).

Alexandru Acsinte; https://orcid.org/0000-0001-6401-4506; alexandruacsinte@hotmail.com; ”Vasile 
Alecsandri”  University of Bacau (Bacau, Romania).

Constantin Ciorbă; https://orcid.org/0000-0001-7125-2545; ciorbaconst@yahoo.com; Ion Creangă 
Pedagogical State University (Chisinau, Republic of Moldova); “Dunarea de Jos” University of Galati (Galati, 
Romania).

Cite this article as: 
Pană BA, Potop V, Mihaila I, Trandafirescu G, Mihai I, Mihailescu LE, Vișan PF, Acsinte A, Ciorbă C. 
Determining the influence of dynamic balance in the technical training in football game at U13 level. 
Pedagogy of Physical Culture and Sports, 2023;27(5):429–438.  
https://doi.org/10.15561/26649837.2023.0510

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited  
(http://creativecommons.org/licenses/by/4.0/deed.en).

Received: 30.08.2023 
Accepted: 28.10.2023; Published: 30.10.2023


	Determining the influence of dynamic balance in the technicalt raining in football game at U13 level. Bogdan-Andrei Pană, Vladimir Potop, Ion Mihaila, Gabriel Trandafirescu, Ilie Mihai, Liviu-Emanuel Mihailescu, Paul-Florinel Vișan, Alexandru Acsinte, Constantin Ciorbă
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgement
	Conflict of interest
	References
	Information about the authors
	https://doi.org/10.15561/26649837.2023.0510


