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Abstract: The purpose of the study was identified by the effort to 
complement the standard sports training programme with a portfolio of 
innovative means and methods to optimise the process of achieving 
performance in gymnastics competitions. The group of subjects 
investigated was female and consisted of 19 gymnasts, aged 10 - 12 
years. They were tested initially and finally to determine the effects that 
going through the training program had on the analysed indicators. The 
Matorin, Flamingo, Balance Plate Position Maintenance and the "Y" 
tests were used in the research. We used descriptive statistics 
(Arithmetic Mean, Standard Deviation, Median, Confidence Interval 
and Coefficient of Variation) and significance tests which were used to 
assess the statistical significance of the difference between the means for 
two sets of scores (STUDENT paired sample t-test and Wilcoxon 
test). Based on the results recorded, we identified a significant difference 
between the mean values for the two tests. Following the results 
obtained, we can confirm that they help to form an overall picture from 
the perspective of motor skills on gymnasts and that there is a 
significant effectiveness of the motor intervention program in the sports 
training process. 
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1. Introduction 

Gymnastics is a well-liked sport that can help athletes improve their 
strength, flexibility, and personal development. Balance, both static and 
dynamic, is learned early on and is essential to advanced gymnastics (Xiao et 
al., 2017).  

It is oculo-motor coordination that facilitates the control and 
refinement of gestures, ensuring awareness of the environment in which we 
live by broadening visual space. Thanks to the connection between the eyes 
and the body segments, the gymnast perfects her spatial awareness and 
structures her environment. Looking at static and dynamic balance, 
specialists in the field consider the ability to maintain a fixed position 
through compensatory movements of the body, for balance purposes. In 
developing balance, the gymnast must develop a sense of equilibrium and 
the ability to orient her movements in space, which enables her to assess the 
head’s position in relation to the body, and the latter in relation to the 
environment (Sloanhoffer et al., 2018).  

In the literature, notions such as balance, verticality or leaning of the 
body, segmental rotation (either separately or as part of an ensemble) or 
rectilinear motion have been defined and explained in detail. Consequently, 
instability refers both to balance and postural stability and to measurable 
parameters of oscillations, with perfect balance being characterised by zero 
instability and unstable balance defining the highest level of instability 
(Gagea, 2010). 

The mechanisms of postural stability are also of great complexity, 
because stability implies that the body position is in a static equilibrium in 3 
dimensions, with the specification that the momentum and the sum of 
forces are zero for all three directions. On the other hand, the stability of a 
system in static equilibrium is only achieved under conditions of minimum 
potential energy, so that the body can maintain its equilibrium even when 
subjected to some perturbation. It has also been considered that 
orthostatism comes from the coordinated muscular contraction that 
determines the mobility of the skeleton and the verticality of the body 
position, while gravity tends to disturb the stability of the body, maintained 
under these conditions only by the permanent contraction of the 
gravitational skeletal muscles (Gagea, 2010). 

Balance is absolutely essential in Artistic Gymnastics, especially on 
certain apparatus and more specifically on the beam. For instance, 
performing on beam takes a great amount of balance and postural 
coordination. Balance on the balance beam is one of the most demanding 
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skills in the world because it requires the ability to perform elements on an 
extremely small 10 cm, 1.25 m high and 5 m long support. Balance is vital to 
perform complex acrobatic elements and dance movements necessary in the 
gymnasts' exercise structure. In highlighting the elements for the beam 
exercise, it is noted that most elements of the apparatus derive from the 
floor, but differences in the nature of the apparatus must be taken into 
account, leading to differences in technique. Thus, there are elements that 
require balance in the arms and legs, and this ability provides the efficiency 
of the execution of the elements (Veljković et al., 2014; Veljkovic & 
Markovic, 2019).  

Numerous factors influence balance, i.e., genetic orientation, 
condition of the vestibular apparatus, age, support areas, the extent of body 
balance, number of motor skills, their physical condition, strength, 
coordination, flexibility, emotional state, and, last but not least, muscle 
fatigue. As a foundation sport, Artistic Gymnastics contributes to the 
development of motor skills, represented by strength, coordination, 
flexibility and balance (Cuk et al., 2007).  

Considering coordination, the gymnasts' elements are grouped into 
diverse movements with a high degree of complexity. Regular testing and 
monitoring of gymnasts is also important for defining the gymnastics and 
age-specific training programme. This provides a harmonious and healthy 
mastery of the fundamental motor skills in line with the physical evolution 
of athletes. In Artistic Gymnastics we find this component of 
psychomotricity, the general coordination, which manifests itself in the 
smooth execution of movements. Taking into account this psychomotor 
component, the exercises in Artistic Gymnastics can be performed with 
expressiveness, fluency and efficiency (Cuk et al., 2009; Veljković et al., 
2014; Hrysomallis, 2011).   

Psychomotor education and re-education using motion shape the 
gymnasts' personality by associating action with the discovery of the 

environment in order to learn. Specialists in the field (Abalașei, 2014; 
Abalasei et al., 2018) have agreed that the whole body, including the 

muscular and nervous systems, needs psychomotor education (Abalașei, 
2014). 

Since most such factors are related to the specific hemisphere of our 
brain, we find it unexpected that this aspect has not been studied in 
gymnasts' performance thus far. The human brain has a left and right 
hemisphere, both being linked. The movement of the right parts of our 
body is monitored by the left brain hemisphere, and the movements of the 
left part by the right brain hemisphere. 



Broad Research in 
Artificial Intelligence and Neuroscience 

January March 2024 
Volume 15, Issue 1 

 

462 

Therefore, a person can be left-handed or right-handed; sometimes 
ambidextrous. Since the psychomotor field is located in the right brain 
hemisphere, right-brain dominant athletes, i.e. left-handed players, are 
thought to have an advantage in sports. This fact is also pointed out by 
Harung et al. (2011), and Baker et al. (2013), even Sorokowski (2014) apud 
Aghase & Bhanedeo (2018) and reported the relevance of brain laterality in 
the performance of psychomotor skills (Aghase & Bhandeo, 2018; Oltean et 
al., 2019). 

The ability of the neuromuscular system to produce maximum 
strength results is crucial in artistic gymnastics, as the optimal combination 
of muscular strength, balance and flexibility is needed to maximise 
performance. Flexibility is also essential for competitive athletes, facilitating 
not only dynamic competitive demands but also the full range of limb 
movement required to achieve high performance results (Pescari & Popescu, 
2012; Dallas et al., 2014).  

Balance is a quality that plays a significant role in achieving results in 
the field of Artistic Gymnastics, both artistically and technically. This skill 
must be perfectly matched with that of coordination (an indispensable 
quality for mastering the specific technique of each apparatus) (Akin, 2013; 
Bobo - Arce & Méndez – Raial, 2013). Gymnastics is essentially a sport of 
balance, involving both static and dynamic stability. Balance and other 
motor skills play an essential role in the effectuve execution of technical 
elements and the prevention of sports injuries (Sloanhoffer et al., 2018; 
Cottyn et al., 2006; Cotty et al., 2006).  

In Artistic Gymnastics it is essential that athletes always maintain 
their balance, most exercises rely on the harmonious interweaving of static 
and dynamic balance. The most complex tests are the dynamic balance tests, 
because they focus on the ability of shifting the vertical projection of the 
centre of gravity and skill. To maintain a stable position afterwards, under 
the conditions that the support surface and the participant will have been 
disturbed (maintaining balance after a change in position is difficult) 
(Gavojdea, 2016a; Gavojdea, 2016b; Grigore et al., 2016; Grigore, 2003; 
Grigore, 2002; Grigore, 2001a; Grigore, 2001b, Heller et al., 2014). 

Some of the most relevant aspects in Artistic Gymnastics are those 
related to space and time - essential forms of manifestation of the existence 
of matter in movement. Space and time shape in a particular way the 
structure of the external environment by relating to itself and to the other 
beings and objects that compose it. In psychomotor development it is also 
important to consider the bodily scheme through which space and time are 
organised from a cognitive point of view (laterality has a major influence 
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here), since knowledge of the bodily scheme determines the adequacy of 
perceptions related to action at the sensory-motor level (Abălasei, 2014; 
Abălasei et al., 2018; Fullam et al., 2014). 

2. Materials and Methods 

The aim of the study was identified by the effort to complement the 
standard sports training program with a portfolio of innovative means and 
methods to optimize the process of achieving performance in gymnastics 
competitions and to demonstrate that by applying an individualized program 
in the training of gymnasts will influence some psychomotor behaviours.  

Based on this, since the research design includes two periods of 
assessment: pre- and post-intervention program (initial and final), in order to 
observe the differences that arise between the two tests, we used descriptive 
statistics which included the following indicators: arithmetic mean (Ma) - 
used as an indicator of central tendency; standard deviation (S), used in 
order to indicate the variation of individual results from the group mean; 
median (M) which is that value that divides the series (ordered ascending or 
descending) into two equal parts; confidence interval (CI) - used to look for 
confidence limits covering the value of the parameter, for a confidence 
coefficient and for the objective determination of the results obtained; and 
coefficient of variation (CV) - indicator reflecting the homogeneity of the 
group (below 10% - high homogeneity; between 10% - 20% - medium 
homogeneity; above 20% - no homogeneity.  

The following statistical indicators were used to determine the 
statistical significance of the difference between the means corresponding to 
two sets of scores: STUDENT t-test, used to compare sample means and to 
make a meaningful comparison between the two tests, and WILCOXON 
test, used to highlight differences between the two tests (TI and TF) (Jaba, 
2002).  

We tested 19 female junior gymnasts, aged 10 - 12 years old, who 
practice artistic gymnastics performance. 

The research was carried out in a practical way, the gymnasts were 
tested initially in September and finally in August of the following year, after 
10 months of training.  

The gymnasts included in the study started practicing artistic 
performance gymnastics at the age of 5 - 6 years. 

The following tests were used to evaluate the gymnasts (Tudor, 
2013; Balint et al., 2007):  

The Matorin test, used to determine general coordination, balance and 
spatial orientation. These involve performing a straight jump with a turn 
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around the longitudinal axis to the right, followed by a jump with a turn to 
the left. The athlete remained on the landing until the examiner measured 
the angle of the turn. The Flamingo test, which aimed to establish static 
balance and required the athlete to maintain the position by standing on the 
favoured leg which was oriented on the longitudinal axis of the balance 
support. The hand on the same side grasped the ankle of the other lower 
limb which was bent from the knee joint, the other arm was extended and 
held forward. Maintaining the stance on the balance board, to establish balance in 
the landing stance and assumed the athlete to be in the outstretched sitting 
position (landing position of the backward jump) on the balance board, 
blindfolded. Without touching the ground with the edges of the balance 
plate, the athlete maintained this position as long as possible. A stopwatch 
was used to record the duration of maintaining the correct position. The Bass 
test, to determine the subject's ability to balance in dynamic positions, where 
the subject was in a standing position with the right foot on the starting 
mark, the other foot supported and slightly bent. Jumps were performed on 
the right and left marks, from one foot to the other until the end of the run. 
The landing position was maintained for five seconds. Five points were 
awarded for each correct landing and covering of the mark and one point 
for each second of maintaining balance. The "Y" test, in which athletes were 
asked to move one leg in the anterior, posteromedial and posterolateral 
directions, from standing on the other leg on a center plate. The athlete had 
to maintain an orthostatic position while pushing a rectangular block as far 
as possible in all three directions with the other foot. The distance was 
measured if it was at least 0.5 cm from the plate to the side where the block 
was moved. The order of testing was as follows: direction anterior to the 
right, anterior to the left, posteromedian to the right, posteromedian to the 
left, posterolateral to the right and posterolateral to the left.  

The means employed in the gymnasts' training programme in order 
to enhance the physical training of artistic gymnastics juniors on the beam 
were aimed at achieving the proposed objectives, namely: the development 
of motor and even psychomotor skills, coordination capacities, as well as the 
development of joint mobility concerning diverse segments involved in the 
execution of the technical elements on the beam; the development of the 
main muscle groups; the development of flexibility and optimisation of the 
execution of some technical elements on the beam. 

The proposed training program was developed according to the age 
distinctions of the athletes included in the study and was adjusted to their 
extent of training and we have obtained testing agreement from the 
parents/guardians of the athletes involved. We used didactic strategies to 
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obtain the applicability of study and the formation of various skills. In order 
to develop the didactic activities, materials from the targeted sports clubs 
were used efficiently. The elements of the proposed training programs were 
enforced in accordance with the objectives set out above and included 
means specific to Artistic Gymnastics, individualized for the research sample 
investigated. These included: operational means within the physical training 
of gymnasts (i.e., the analytical training of muscle groups: arms, abdomen, 
followed by back and legs), means for improving general coordination, 
balance and orientation in space, means for the development of static and 
dynamic balance, means for improving mobility (meant to enhance the 
mobility of the spine, hip, as well as ankle and shoulder). 

Along the investigation, the entire group of subjects within our study 
was properly supervised; moreover, the proposed training programs were 
assessed regularly. In order to maintain the interest of the subjects, various 
open educational resources and games were used in the didactic design 
activity.  

SPSS version 23 was used for statistical analysis of the data. 

3. Results 

After applying the individualized program in the gymnasts' training, 
they obtained the following outcomes shown in Tables No. 1 and 2, Figures 
1 and 2.  

Table 1. Descriptive statistics indicators for psychomotor tests 

Feature 
Averag

e 
Media

n 

Standar
d 

Deviati
on 

Coefficie
nt of 

variation 
(%) 

Lower 
limit of 

confidan
ce 

interval 

Upper 
limit of 

confidan
ce 

interval 
Matorin Test (0) 

Dominant 
part_TI 

387,10 370 40,08 10,35 367,78 406,42 

Dominant 
part_TF 

463,15 450 48,79 10,54 439,68 468,67 

Nondomina
nt part_TI 

327,63 315 38,41 11,73 309,14 346,14 

Nondomina
nt part_TF 

384,21 375 39,23 10,21 365,29 403,12 

Flamingo Test (s) 
Right 
leg_TI 

27,71 20,31 16,03 57,87 19,98 35,44 
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Right 
leg_TF 

40,37 31,47 19,69 48,79 30,87 49,86 

Left leg_TI 21,07 17,08 9,73 46,21 16,38 25,76 
Left leg_TF 34,61 30,5 14,15 40,89 27,79 41,43 

 
Maintaining position on the balance plate (s) 

With eyes 
open_TI 

48,70 42,1 25,40 52,17 36,46 60,95 

With eyes 
open_TF 

83,40 86 27,88 33,44 69,96 96,84 

With eyes 
closed_TI 

12,05 10,58 10,59 87,89 6,94 17,16 

With eyes 
closed_TF 

29,50 25,11 17,09 57,92 21,27 37,74 

Bass Test 
(s)_TI 

89,89 90 8,23 9,16 85,92 93,86 

Bass Test 
(s)_TF 

95,10 95 5,14 5,41 92,62 97,58 

„Y” Test  
Right leg_TI 

A 54,4 56 4,62 8,50 52,17 56,62 
PM 77,02 77,7 9,03 11,74 72,66 81,38 
PL 76,79 78 9,11 11,87 72,40 81,18 

Right leg_TF 
A 62,24 63 4,61 7,42 60,02 64,47 

PM 88,01 88 7,16 8,14 84,56 91,46 
PL 85,67 86,9 8,88 10,37 81,39 89,95 

Left leg_TI 
A 54,41 55 5,30 9,75 55,85 56,96 

PM 75,08 77 9,54 12,72 70,48 79,69 
PL 76,25 81 10,27 13,48 71,30 81,21 

Left leg_TF 
A 60,21 61 4,89 8,14 57,84 62,57 

PM 83,43 85 9,67 11,59 78,77 88,09 

PL 83,35 84,3 9,81 11,78 78,62 
88,08 

 
 

*TI - initial testing; TF - final testing; a - anterior; PM - posteromedian; PL – posterolateral 

Source: authors own conception  
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Figure 1. Descriptive statistics indicators for psychomotor tests 
Source: authors own conception  

Of all the parameters presented, we consider the Matorin Test to be 
a significant indicator for this category of parameters and therefore choose 
to statistically interpret the results recorded and presented in the table above. 
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We note that the athletes have a mean initial level on the dominant 
side of 387.100 with a standard deviation of 40.080 and a coefficient of 
variation of 10.35%, and on the non-dominant side a mean of 327.630 with a 
standard deviation of 38.410 and a coefficient of variation of 11.72%. The 
mean is representative, so we can say that the group of subjects investigated 
is homogeneous. Considering the median, we can say that half of the 
athletes at the beginning of the training program had on the dominant side a 
level up to 3700 and half had over 3700, and on the non-dominant side, half 
had up to 3150 and half over 3150. The confidence interval allows us to state 
that the mean on the dominant side for all athletes in the group of subjects 
included in the research is between 367,780 and 406,420 on the dominant 
side and 309,140 and 346,140 on the non-dominant side, taking into account 
a probability of 95%. After completion of the training programme, the mean 
level on the dominant side is 463.150 and 384.210 on the non-dominant side. 

Analysing these values, we can state that the homogeneity of the 
group of subjects investigated increases in terms of this characteristic, so the 
gymnasts are more similar to each other in terms of this parameter. The 
reduction in the width of the confidence interval is further evidence of 
increasing homogeneity. Taking into account a risk of 5%, at the final 
evaluation the average level considering the whole population, represented 
by our sample, is between 439.680; 468.670 on the dominant side and 
365.290; 403.120 on the non-dominant side.  

 

Table 2. Results of Student's t-test on paired samples to underline the differences between 
the traits in the gymnasts' psychomotor tests (values obtained initially and at the end of the 

program applied)  

 Pair differences    
 Averag

e 
 

Standard 
Deviatio

n 

Confidance 
interval for 

differences (95%) 

t df Sig. 

Lower 
limit 

Upper 
limit 

Matorin Test (0) 
Pair 1 

Dominant 
part_TI - 
Dominant 
part_TF 

-76,053 20,587 -85,975 -66,130 -
16,10

3 

1
8 

0,00
0 

Pair 2 
Nondominan

t part_TI - 

-56,579 17,955 -65,233 -47,925 -
13,73

6 

1
8 

0,00
0 
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Nondominan
t part_TF 

Flamingo Test (s) 
Pair 3 

Right leg_TI 
- 

Right leg_TF 

-
12,6610

5 

8,39669 -
16,7081

3 

-8,61398 -6,573 1
8 

0,00
0 

Pair 4 
Left leg_TI - 
Left leg _TF 

-
13,5382

4 

7,50793 -
17,1571

3 

-9,91917 -7,860 1
8 

0,00
0 

Maintaining position on the balance plate (s) 
Pair 5 

With eyes 
open_TI – 
With eyes 
open_TF 

-
34,7005

3 

9,84223 -
39,4443

3 

-
29,9567

2 

-
15,36

8 

1
8 

0,00
0 

Pair 6 
With eyes 

closed_TI – 
With eyes 
closed_TF 

17,4542
1 

8,98980 -
21,7871

6 

-
13,1212

6 

-8,463 
 

1
8 

0,00
0 

Pair 7 
Bass Test 
(s)_TI - 

Bass Test 
(s)_TF 

-5,211 3,441 -6,869 -3,552 -6,600 1
8 

0,00
0 

„Y” Test 
Right leg_TI 

Pair 8 
A_TI - A_TF 

-7,8474 1,0627 -8,3596 -7,3352 -
32,18

8 

1
8 

0,00
0 

Pair  9 
PM_TI - 
PM_TF 

-10,9895 4,2603 -13,0429 -8,9361 -
11,24

4 

1
8 

0,00
0 

Pair 10 
PL_TI - 
PL_TF 

-8,878 2,912 -10,2828 -7,4751 -
13,28

7 

1
8 

0,00
0 

Left leg_TF 
Pair 11 

A_TI - A_TF 
-5,8000 1,5815 -6,5623 -5,0377 -

15,98
6 

1
8 

0,00
0 

Pair 12 
PM_TI - 

-8,3474 4,1812 -10,3627 -6,3321 -8,702 1
8 

0,00
0 
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PM_TF 

Pair 13 
PL_TI - 
PL_TF 

-7,0947 3,0637 -8,5714 -5,6181 -
10,09

4 

1
8 

0,00
0 

Source: Own processing in SPSS & authors own conception  

*TI - initial testing; TF - final testing; a - anterior; PM - posteromedian; PL – posterolateral  

 
Based on the estimated values for the probability of the null 

hypothesis, for the 13 tests we can say, considering a risk of 5%, that the null 
hypothesis is rejected for the 13 pairs of indicators. Hence, there are high 
differences between their average values for the two tests (TI and TF). As 
mentioned above, among all the parameters presented, we consider the 
Matorin Test to be a significant indicator for this category of parameters in 
relation to our research and therefore we choose to statistically interpret the 
results recorded and presented in the table above. Considering the results of 
this test and the fact that the average initial level is 387.100 and at the end of 
the training program is 463.150 on the dominant side and 327.600 initially 
and 384.210 finally on the non-dominant side, we can state that after the 
training the tendency of the athletes is oriented towards better overall 
coordination of balance and orientation in space.  
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Figure 2. Results of Student's t-test on paired samples to underline the differences between 
the traits in the gymnasts' psychomotor tests (values obtained initially and at the end of the 

training program) 
Source: authors own conception  
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Discussion 

The aim of this study was identified by the effort to complement the 
standard sports training program with a portfolio of innovative means and 
methods to optimize the process of achieving performance in gymnastics 
competitions and to demonstrate that by applying an individualized program 
in the training of gymnasts, some psychomotor behaviors will be influenced. 

As in any sport, as demonstrated by many specialists in the field, 
training is crucial for athletes to successfully navigate the rigors of the 
regular season, as it is for most sports. In order to help their players prepare 
as best they can while preventing any potential injuries, many coaches have 
been looking for novel approaches and innovative training methods in 

recent years, especially at the highest level (Abalașei, 2014). High-level 
athletes are currently using two techniques to optimize their physical 
performance: functional and plyometric training. Athletes undergoing 
functional training should expect a personalized regimen of workouts that 
target multiple joints and muscle groups simultaneously (Dimitrios et al., 
2023; Ferioli et al., 2018; Holmberg, 2010; Usgu et al., 2020; Cook et al., 
2014).  

The findings recorded in the psychomotor tests indicate an evolution 
between the two tests, with significant differences regarding all 13 pairs of 
indicators (Matorin Test, for both dominant and non-dominant side; 
Flamingo Test, for the right left leg; Maintaining the stance on the balance 
board with  eyes closed and eyes opens the "Y" Test, involving A, PM and 
PL), which implies a better static and dynamic balance, a better coordination 
among the gymnasts included in the test. 

It is unanimously accepted that psychomotor skills are qualities that 
play a major role in achieving results in Artistic Gymnastics, both artistically 
and technically. These skills must be perfectly matched with that of 
coordination (an indispensable quality for mastering the specific technique 
of each apparatus). 

We recommend the development of balance at this age, because as 
shown in many studies, subjects aged between 6 and 18 years, especially 
females, show better balance and dynamics than boys which emerge around 
the age of 6-10 years and can be optimized by innovative means used 
(Schedler et al., 2019; Schedler et al., 2020; Barela et al., 2003; Lenroot, & 
Giedd, 2006; Bair et al., 2007).  

As far as coordination is concerned, as the results of our study show, 
this behaviour can develop, especially in girls at this age. Studies in this 
regard indicate that the level of coordination also increases with age and the 
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training methods used have a great impact on it (Davies & Rose, 2000; 
D’Hondt et al., 2011; Vandorpe et al., 2011). 

The views of some authors highlight the fact that psychomotor skills 
are a factor in success in many sports, especially artistic gymnastics, as any 
small change affects the final result. As motor skills develop, coaches must 
work systematically and take into account that motor effectiveness is one of 
the most crucial aspects. Well-trained gymnasts from a physical standpoint 
are the only ones who can perform gymnastics elements and carry out 
technically correct exercises without injury. Compensatory body motions are 
vital in maintaining balance to bring centre of gravity above the support area. 
Unnecessary movements involving other movements of the hands, feet or 
torso to avoid falling off the apparatus during the exercises will be penalised 
by the referees (Veljković et al., 2014). 

Because achieving results requires preparation before, during and 
after, the time spent analysing planned decisions is substantial. Experiencing 
motor sensations where the body incurs internal and external 
communication is a method to obtain a type of training focusing on 
individual evolution. Knowing one's own body by becoming aware of one's 
own thoughts, feelings, sensations means directing one's own intelligence 
towards the continuous development and evolution of one's own ideas 
(D’Hondt et al., 2011). Specialists demonstrate the importance of 
psychomotor training in gymnasts' training and support the idea of 
integrating psychomotor exercises and games that contribute to increasing 
the general level of psychomotor skills and various coordination qualities of 
athletes. They recommend psychomotor training through specific methods 
deriving from the development of coordination, body schema, laterality and 
spatiotemporal organization is used in the training of gymnasts, but time and 
time again, to avoid boredom, which intervenes very quickly during the early 
years of performing a sport (Oltean et al., 2019). 

Screening talented athletes plays an important role in sport, 
especially in Artistic Gymnastics. To spot talented gymnasts, a way is needed 
to identify the best tools to work with. Advanced and very fast technology 
can have a major impact in discovering them. In terms of measurement and 
assessment, with the creation of tools that can predict an individual's 
achievements, it encourages us to identify and select talented athletes. On 
this point. In a study in Indonesia, which aimed to discover the potential 
sports talents possessed by SMP Negeri students in Aikmel district in 2019, 
56 primary school students were tested using 10 testing methods and found 
among many talented children in various sports such as athletics, cricket, 
table tennis, archery and a number of 3 students, representing a percentage 
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of 5.4% of the tested sample ,who were inclined towards Gymnastics (Gable 
& Lockard, 2023). 

In the early education of gymnasts (4 - 6 years old), they experience 
tremendous physical and mature development. Specialists use it as an 
essential tool to know and explore the physical and social setting. 
Understanding the need to achieve a complete development that promotes 
in a balanced way the physical, emotional, social and cognitive abilities of 
gymnasts, specialists consider that psychomotor strategies are applied in 
gymnastics settings to foster the improvement of physical abilities (i.e., 
general coordination, balance and gross motor skills) (Westerterp, 2018; 
Serrano et al., 2018). Specialists believe that motor training from an early age 
is intended to develop higher perceptual-sensory abilities as well as basic 
motor skills (Grigore et al. 2016, D’Hondt et al., 2011; Westerterp, 2018).  

Future research directions may be directed towards identifying 
underlying relationships, through quantitative analyses; sometimes, linear or 
multiple regressions, between the variables invoked are used. Also, other 
psychomotor components such as spatiotemporal organisation and laterality 
could be taken into account, thus providing a more detailed picture of their 
influences on the learning process of different technical elements in Artistic 
Gymnastics. 

5. Conclusions 

Following the results obtained, we can state that psychomotor 
training and movement re-education shape the gymnasts' personality by 
linking action with the discovery of the environment for learning purposes.  

The results of psychomotor tests help coaches to form an overall 
picture of the gymnasts from a motor perspective, because the structure of 
technical elements requires a proper level of balance, since the composition 
of the exercise for competitions includes manifestations of static and 
dynamic balance. 

Considering the record and previously presented, we can state that, 
applying the training program, sports activities show improved general 
coordination, spatial-temporal orientation and a progress of the level of 
static and dynamic balance, and these can establish the degree of efficiency. 
of the preparation process.  

We highlight and at the same time recommend the importance of the 
presence of physical, motor, and psychomotor elements in the evaluation 
process of junior gymnasts aged 10-12 and the use of a special training 
program developed for the achievement of psychomotor control specific to 
the technical elements in artistic gymnastics, which can ensure an 



Investigating the Influence of Personalized Training on the Optimisation … 
Anca-Raluca TANASĂ et al. 

 

475 

arrangement of execution and, implicitly, of sports performance and being a 
key in the training process of gymnasts. 
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