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Purpose: to establish the degree of influence of motivational-emotional and cognitive factors on the athletic preparedness of 
young basketball players, taking into account the exercise of the dominant and subdominant hands. 

Material & Methods: young basketball players of 12–13 years old were investigated. They carried out testing of physical and 
technical readiness, determined motivation, personal and situational anxiety, stress resistance, memory, attention, and also 
the effectiveness of competitive activity. 

Results: data of physical and technical readiness, competitive activity, cognitive abilities and motivational-emotional state of 
young basketball players of 12–13 years of preliminary basic training were analyzed and the factors correlated. A significant 
amount of reliable links of sports readiness with the level of spatial-visual memory and anxiety is shown. Significantly less links 
of sports preparedness with the level of motivation and resistance to stress. 

Conclusions: іt has been established that improving the athletic fitness of young basketball players aged 12–13 years can 
be influenced by increased motivation to achieve success, an increase in the level of spatial-visual memory, and a decrease 
in the level of situational and personal anxiety. At the same time, to improve technical mastery and increase the efficiency of 
competitive activity, the stress level of young athletes is of little importance.
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introduction

The effectiveness of managing the training of athletes is de-
termined by the leading factors that significantly affect ath-
letic fitness [19; 20]. Of particular importance to the factors in 
the process of technical training of young athletes, in particu-
lar, in basketball [4; 10], where the formation of skill occurs in 
rapidly changing game situations. Among a number of fac-
tors, the most significant are psycho-physiological [10; 20], 
the degree of influence of which is determined by the age and 
individual characteristics of young basketball players [22]. 

Considering recent studies, the study of the psycho-phys-
iological functions of athletes is widely represented by vari-
ous aspects, one of which is cognitive abilities [8; 14; 19; 
23], especially attention and memory, which, in the process 
of improving motor actions, make it possible to single out the 
details of technology [7]. No less important is the study of 
the motivation of athletes [2; 18; 16; 25; 27], which provides 
technical activity of a certain direction [12; 26]. At the same 
time, the psychological stability of players is no less impor-
tant, since high emotional tension in sports games can affect 
the implementation of technical skills [3; 21; 24], especially in 
competitive conditions [6; 15; 20].

Analyzing the work in this direction, it can be stated that most 
of the work concerns the contingent of qualified athletes [14; 
21; 25; 27], including basketball players [2; 8; 16; 18; 28]. 
However, there are works with the study of the links of sports 
preparedness and psycho-physiological functions in groups 
of young basketball players. In the consideration of our prob-
lem, the studies of V. M. Koryagin and A. S. Blavt [10] with 
the definition of the factor matrix of significant coefficients in 

different age groups, where the factor of technical readiness 
and sensorimotor gains significance for the age period of 12–
13 years, are interesting. However, more detailed data on the 
degree of influence of other psycho-physiological abilities on 
the level of technical skill has been revealed. 

Also interesting are the works of Niu Yunfei [20], in which the 
factors of the game activity of young basketball players are 
considered, where technical readiness and time perception 
are the most famous. However, the influence of other psycho-
physiological factors on athletic fitness is demonstrated.

Consideration of psychological factors affecting the increase 
in the level of competitive activity of young basketball play-
ers was made by A. Rovny and V. Pasko [26]. The authors 
present correlations of the accuracy of the performance of 
techniques with cognitive, sensorimotor abilities and proper-
ties of the nervous system. The data presented in the work of 
A. Rovny and V. Pasko could be supplemented with the cor-
relation of technical mastery with the motivational-emotional 
component. 

Most studies of the technical skill of basketball players are re-
lated to the determination of the level and interrelationships 
of athletes’ preparedness when performing techniques with 
the dominant hand. As I. V. Aksarin, I. Y. Aksarina, B. P. Yakov-
lev [1] notes, in order to increase the efficiency of the training 
process, it is important to have information about additional 
reserves, which consist in the correct use of the subdominant 
hand. The authors prove the importance of motor asymmetry 
indicators for the technical improvement of young basketball 
players, but do not provide data on the influence of factors on 
the formation of skills in both the dominant and subdominant 
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hands.

Given the above it can be stated that the literature found insuf-
ficient data to characterize the factors of efficiency of sports 
readiness of young basketball players.

purpose of the study: to establish the degree of influence 
of motivational-emotional and cognitive factors on the athletic 
preparedness of young basketball players, taking into account 
the exercise of the dominant and subdominant hands.

Material and Methods of the research

Participants in the study were 35 basketball players 12–13 
years old. At the time of the study, young basketball players 
had a training experience of 4–5 years. All athletes at the time 
of the study were healthy. Young basketball players are in-
formed about the purpose of the study, after which they gave 
an informational consent to participate in them and confirmed 
their consent to use the generated data. 

For the study of physical and technical fitness, tests were used 
(shuttle run 3х10 m, passes in pairs of two balls in the amount 
of accurate passess by the right and left hands, a complex ex-
ercise with a stroke of chips and rolls on the time of execution 
and accuracy of hits in the ring with the right and left hands, 
the ball on the distance 15 m with the turn of the right and 
left hands. To study the motivation-emotional state, the blank 
methods were used: A. A. Rean’s questionnaire (the motiva-
tion for success and avoidance of failures was studied) [13]; 
Ch. D. Spielberger’s questionnaire for determining the level of 
personal and situational anxiety [11]; questionnaire "Interpre-
tation of stress symptoms" to determine stress resistance [5]. 
For the study of cognitive functions, the "Number Arrange-
ment" technique (evaluation of voluntary attention) [11] and 
a test for determining spatial visual memory [11] were used. 
The effectiveness of competitive activity was determined by 
the coefficient taking into account competitive activity.

Participants’ studies were conducted on a day-to-day basis 
from training and training. Testing with a shuttle run of 3x10 m 
was carried out on a specially prepared site with marking and 
equipment (cubes). One attempt was made without regard to 
the result and one test attempt. Before testing technical fit-
ness, young basketball players reported information about the 
dominant hand, and they were introduced to the task for each 
exercise just before they were completed. Each participant 
made two attempts to pass a practical test without taking into 
account the result, performing left and right hand exercises, 
the result of which was not counted, and then two attempts 
were made based on the test result. The research on blank 
methods was carried out in the audience, limiting the influ-
ence of external factors on the condition of athletes. The par-
ticipants were located at a certain distance from each other to 
prevent the influence of other athletes on the choice of answer 
options. To determine the effectiveness of competitive activi-
ties, pedagogical observations were conducted in 20 games 
with the participation of the contingent under study.

The results of the study of each participant were determined 
as follows:
– in determining the motivation for each correct answer, one 
point was awarded and the total number of points was calcu-
lated, while indicators from 1 to 7 points are diagnosed as a 
motivation for avoiding failures, 8–9 points – a tendency for 

motivation to avoid failures, 10–11 points – the type is not de-
fined motivation; 12–13 points – a tendency to motivation to 
achieve success, and from 14 to 20 points – diagnosed as a 
motivation to achieve success;

– in defining anxiety, the points were summed by the key of 
answers: situational anxiety – from the sum of points by (3; 
4; 6; 7; 9; 12; 13; 14; 17; 18) subtract the sum of points by (1; 
2; 5; 8; 10; 11; 15; 16; 19; 20), then add 50 to the result, i.e. 
CA=(3; 4; 6; 7; 9; 12; 13; 14; 17; 18) – (1; 2; 5; 8; 10; 11; 15; 
16; 19; 20); personal anxiety – from the sum of points by (2; 3; 
4; 5; 8; 11; 12; 14; 15; 11; 17; 18; 20) subtract the amount of 
points by (1; 6; 7; 10; 13; 16; 19), then to the result obtained 
add 35, that is, PA = (2; 3; 4; 5; 8; 11; 12; 14; 15; 11; 17; 18; 
20) – (1; 6; 7; 10; 13; 16; 19)·35. It was taken into account that 
the lower the sum of points, the lower the level of anxiety, and 
vice versa;

– in determining stress resistance, the total number of points 
for answering questions was calculated. In this case, the low-
er the score, the higher the level of stress resistance and vice 
versa;

– for the evaluation of voluntary attention, the total number of 
placed numbers (P), the number of missing numbers (M) and 
the task execution time (T) were calculated. The indicator of 
attention distribution is calculated: AD = (P–M):T. At the same 
time, the higher the distribution index of attention, the better 
the person’s ability to control several objects or phenomena 
simultaneously; 

– to determine the spatial visual memory, the sum of the points 
for the accuracy of the figures was calculated. The higher the 
score, the higher the level of spatial visual memory.

When analyzing the performance data of competitive activities 
of young basketball players, the coefficient was determined 
by the integral index EFF, which is used in the NBA [9]: 

EFF=4,8х(Х
1
х0,78+Х

2
х0,52+Х

3
х0,15+Х

4
х0,68+Х

5
х0,73+Х

6
х

0,32+Х
7
х0,84+Х

8
х0,63+Х

9
х0,26+Х

10
х0,94+Х

11
х

0,98+Х
12

х0,89+Х
13

х0,47+Х
14

х0,42+Х
15

х0,36+Х
16

х0,21+
Х

17
х0,05+Х

18
х0,10+Х

19
х0,57), 

where EFF – efficiency index; X
1
 total% of throws in the game; 

X
2
 – 2-point throws, hit; X

3
 – 2-point throws, attempts; X

4 – 

2-point throws %; X
5
 – 3-point throws, hit X

6
 – 3-point throws, 

attempts; X
7
 – 3-point throws %; X

8 – 
free throws, hit; X

9
 – free 

throws, attempts; X
10

 – free throws%; X
11

 – assists; X
12

 – 
catching the ball; X

13
 – selection in defense; X

14
 - selection in 

the attack; X
15

 – selection, amount; X
16

 – loss of the ball; X
17

 – 
block shot; Х

18
 – fouls; X

19
 – total points.

All experimental data obtained were processed using Excel. 
The arithmetic mean and the standard deviation were deter-
mined. The significance level is set at 0,05. The correlation, or 
the relationship between the two quantities, was established 
by logical reasoning, and the correlation analysis was used to 
determine the magnitude of the relationship and its nature.

results of the research

Correlation analysis of the motivational-emotional state and 
cognitive functions of basketball players aged 12–13 years 
showed that the level of development of the spatial-visual 
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memory of young athletes is significantly influenced by both 
motivation (r=0,40) and stress tolerance (r=0,56) and situ-
ational and personal anxiety (r=–0,54; r=–0,37) (Table 1).

Revealed a moderate degree of dependence of spatial-visual 
memory with personal anxiety and motivation. Relationships 
of a significant level of spatial-visual memory are recorded 
with indicators of stress tolerance and situational anxiety. At 
the same time, the tendencies towards enhancing the moti-
vation for success and reducing the level of stress tolerance 
significantly influence the growth of indicators of spatial-visu-
al memory. However, the level of spatial-visual memory may 
decrease with increasing levels of situational and personal 
anxiety.

Also obtained correlations of the average degree of depen-
dence of motivation and voluntary attention (r=0,45). With in-
creased motivation to achieve success, the level of voluntary 
attention can significantly increase. Interdependencies were 
also found between indicators of stress tolerance and volun-
tary attention, but at the level of large connections (r=0,53). 
Increased stress tolerance can affect a significant increase in 
the voluntary attention of young athletes.  

The analysis of sports readiness and cognitive functions of 
young basketball players aged 12–13 years found significant 
correlations of different strengths (Table 2). 

Indicators of physical prepadness, in this case, manifesta-
tions of dexterity, correlate only with indicators of spatial-vi-
sual memory at the level of moderate connections (r=–0,34). 
That is, the higher the levels of development of spatial-visual 
memory, the faster the young basketball players are oriented 
toward a distance.

Indicators of technical readiness can significantly depend 
on both spatial-visual memory and voluntary attention. The 
spatial-visual memory at a significant level can affect the time 

table 1
correlation of the motivational-emotional state and cognitive functions of young 

basketball players 12–13 years old (r)

factors Motivation Stress resistance Situational anxiety personal anxiety 

Spatial-visual memory 0,40 0,56 –0,54 –0,37

Random attention 0,45 0,53

Remark. Confidence level 95%.

table 2
correlation of sports preparedness and cognitive functions of young basketball players 12–13 years old (r)

factors Spatial-visual memory Voluntary attention

Shuttle run –0,34

Passes dominant hand 0,37 0,51

Passes subdominant hand 0,43

Comprehensive exercise dominant hand –0,65

Throws into the hoop with a dominant hand

Comprehensive exercise with subdominant hand –0,31 –0,35

Throws into the hoop with a subdominant hand 0,34

Dribbling with the dominant hand

Dribbling with a subdominant hand –0,34

Effectiveness of competitive activity 0,46

Remark. Confidence level 95%.

for performing a complex exercise with a dominant hand (r=–
0,65). In this case, the higher the level of memory develop-
ment, the faster the young athletes will perform the exercise. 

Spatial-visual memory at a moderate level can affect the ac-
curacy of passess with a dominant hand (r=0,37), the time 
for performing an complex exercise (r=–0,31), the accuracy 
of throws (r=0,34) and the dribbling (r=–0,34) subdominant 
hand.

Indicators of voluntary attention correlate with the indicators 
of passess by the dominant and subdominant hands (r=0,51; 
r=0,43) and with the indicators of the time for performing a 
complex exercise with the subdominant hand (r=–0,35).

It was also revealed that the effectiveness of competitive ac-
tivity can significantly depend on the development of spatial-
visual memory at the level of moderate connections (r=0,46). 
The higher the possibilities of spatial memory, the more ef-
ficient the competitive activities of young basketball players 
can be.

The correlation of sports preparedness and the motivation-
al-emotional state of young basketball players aged 12–13 
pointed to the presence of a significant amount of interde-
pendence (Table 3). 

Considering the interdependence of physical fitness (mani-
festations of dexterity) with the motivational-emotional state, 
one can point out that only the level of stress resistance can 
significantly affect the rapid and accurate orientation of young 
athletes as they pass the distance (r=0,55). Moreover, the 
higher the stress resistance of basketball players, the better 
the shuttle run.

Taking into account other data, more connections are found 
between technical preparedness and anxiety. At the same 
time, there are two times fewer connections of technical pre-
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paredness with motivation and stress tolerance. Strengthen-
ing the motivation to achieve the success of young basketball 
players will significantly affect the accuracy of throws with the 
dominant hand (r=0,32), as well as the indicators of the drib-
bling dominant and subdominant hands (r=–0,36; r=–0,50).

A high level of stress tolerance will significantly affect the ac-
curacy of throws and passes with the dominant hand (r=–0,35; 
–0,40), but will contribute to a decrease in dribbling with the 
subdominant hand (r=–0,31).

A reduction in the level of situational and personal anxiety can 
be a factor in the high accuracy of the passes of both domi-
nant (r=–0,40; r=–0,47) and subdominant (r=–0,37; r=–0,45) 
hands. Also, a low level of situational and personal anxiety sig-
nificantly contribute to the high accuracy of movements when 
dribbling withthe dominant (r=0,58; r=0,32) and subdominant 
(r=0,50; r=0,40) hands. 

The performance of a complex exercise situational and per-
sonal anxiety can significantly affect the implementation 
of movements with the dominant hand (r=0,61; r=0,52). At 
the same time, a low level of anxiety is important for making 
movements clear and quick.

A low level of situational and personal anxiety can affect the 
accuracy of throws into the ring with a subdominant hand 
(r=–0,33), and the accuracy of throws into the hoop with a 
dominant hand can only be a low level of personality anxiety. 
(r=–0,40).

In the course of the study it was revealed that the effective-
ness of the competitive activity of young basketball players 
12–13 years can be influenced by motivational-emotional 
factors at the level of moderate interdependence. At the 
same time, the tendency to increase the motivation for suc-
cess will positively affect the competitive activity of young 
athletes (r=0,44). But the increase in the level of situational 
and personality anxiety can be a significant factor in the ef-
fectiveness of the competitive activities of basketball players 
(r=0,48; r=0,47).

conclusions / discussion

The study found that with increasing levels of spatial memory 
and voluntary attention, which play a significant role in shap-
ing the sportsmanship of young basketball players [22], the 

table 3
correlation of sports preparedness and motivational-emotional state 

of young basketball players 12–13 years old (r)

factors Motivation Stress resistance Situational anxiety personal anxiety 

Shuttle run 0,55
Passes dominant hand –0,35 –0,40 –0,47

Passes subdominant hand –0,37 –0,45

Comprehensive exercise dominant hand 0,61 0,52

Throws into the hoop with a dominant hand 0,32 –0,40 –0,40

Comprehensive exercise with subdominant hand

Throws into the hoop with a subdominant hand –0,33 –0,33

Dribbling with the dominant hand –0,36 0,58 0,32

Dribbling with a subdominant hand –0,50 –0,31 0,50 0,40

Effectiveness of competitive activity 0,44 0,48 0,47
Remark. Confidence level 95%.

increased motivation to achieve success [3] can significantly 
affect. At the same time, a low level of resistance to stress will 
not affect the weakening of the cognitive functions of young 
athletes. Although the presence of a high degree of situation-
al and personal anxiety will adversely affect the manifestation 
of spatial visual memory. Moreover, the competitive activity at 
this age increases the level of anxiety, which significantly af-
fects the competitive result [24].

Taking into account previous studies, where the indicators of 
the level of development of agility, in the practice of shuttle 
run 3х10 m, significantly affect technical preparedness [17], 
we chose this test to determine the interdependence with 
psychophysiological factors. Our studies have shown that im-
proving the orientation in space when changing the body po-
sition can occur in the conditions of the growth of the level of 
spatial visual memory when increasing the stress resistance 
of young basketball players.

Technical readiness, as an important component of sports-
manship, requiring sustained manifestation in competitive ac-
tivity [26], essentially depends on many factors. The obtained 
exercise data with a subdominant hand showed that when 
forming technical skills, as opposed to perfection, it is impor-
tant to take into account the level of spatial visual memory and 
voluntary attention, despite the established interdependence 
of factors. At the same time, the influence of cognitive func-
tions is enhanced when performing a complex exercise with a 
dominant hand. That is, in the process of improving the com-
bined elements of technology, a significant role is played by 
the growth of the level of spatial visual memory. It should be 
noted that the influence of the arbitrary attention on the tech-
nical preparation of young basketball players 12–13 years 
was significantly less than the effect of spatial visual memory. 
It can be assumed that in this study, other properties of atten-
tion, such as stability and concentration, which are associated 
with the precision of the throwing of young basketball play-
ers, become more important [26]. Perhaps in this age period 
there will be a role and concentration of attention that is al-
ready characteristic for skilled basketball players [14].

Research has also shown that in the process of improving 
the techniques of the game, the motivational-emotional state 
of young basketball players plays a greater role than in the 
formation process. This is indicated by a greater number of 
interconnections between the motivational-emotional state 
and the performance indicators of the transmissions and the 
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complex exercise with falling into the ring with a dominant 
hand, as compared to the subdominant. Of all motivational-
emotional factors, the most influence on technical prepared-
ness is carried out by situational and personal anxiety, which 
is an integral part of the competitive activity of young athletes, 
taking into account the changing conditions of the game [24]. 
Our research shows that a low level of anxiety along with an 
increase in the level of stress tolerance and an increase in the 
motivation to achieve success can contribute to an increase 
in the skill level of young basketball players aged 12–13 years 
in the process of further improvement. It is noticeable that it 
is the motivation to achieve success with a high level of stress 
tolerance that can contribute to the formation of high accu-
racy of the throws. 

The conclusions of our study can also be added that the ef-
fectiveness of the competitive activity of young basketball 
players 12–13 years may depend on the level of development 
of spatial visual memory in strengthening the motivation to 
achieve success and reduce the level of anxiety.      

prospects for further research in this direction are to use 
information about the influence of factors on athletic pre-
paredness in developing programs to improve technical and 
tactical preparedness of young basketball players during the 
preliminary basic training phase and the implementation of 
experiments on their implementation..  
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