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Analysis of scientific works shows that in recent years, extreme 
sports have developed very rapidly, and scientists have interested in 
extreme personality phenomenon, in particular, trying to find out what 
drives people who engage in extreme motor activity types. The aim of 
the study was to identify the presence of correlations between indicators 
of coordination qualities and of basic mental properties and processes 
in adolescents aged 13-14 years, who are engaged in extreme motor 
activity (MA) types. Materials and methods. The study involved male 
adolescents aged 13–14 years (n = 47) who are involved in extreme MA 
types. The tetrachoric correlation coefficient and the Chuprov correlation 
coefficient were used to determine the correlations between mental 
and physical components indicators, and the parametric Brave-Pearson 
correlation coefficient was used to establish the relations between 
coordination qualities indicators. Statistical processing was performed 
using the application package Statistics 6.0. Results. The study of 
coordination abilities structure of the studied contingent revealed that 
ability indicators to manage spatio-temporal characteristics are related to 
locus control indicators (0.44), alertness (-0.34), mechanical (-0.34) and 
logical (-0.32) memory; the ability to spatial parameters differentiation 
correlates with anxiety (0.64), locus control (-0.62), alertness (0.35) 
and mechanical memory (-0.31); the ability to differentiate temporal 
parameters correlates with mental properties indicators (anxiety, stress 
and locus control), as well as mental processes indicators: mechanical 
memory (-0.47) and alertness (-0.38); proneness to stress indicator 
(-0.32) correlates with the ability to maintain static balance; logical 
memory indicator (-0.51), proneness to stress (0.35), locus control 
(0.37) and mechanical memory (-0.37) correlates with the ability to 
maintain dynamic balance; indicators of social desirability bias (0.49), 
mechanical memory (0.35) and locus control (-0.32) correlated with the 
ability to general movements coordination. Conclusions. The integrated 
coordination abilities indicator is presented by leading and background 
indicators that influence and determine the coordination preparedness 
of adolescents aged 13–14 who are engaged in extreme MA.
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Ірина Іванишин, Ігор Випасняк, Лідія Ковальчук, Юрій Іванишин. 
Кореляційна структура координаційної підготовленості підлітків 
13–14-ти років чоловічої статі, які займаються екстремальними 
видами рухової активності 

Анотація. Аналіз наукової літератури показав, що останніми 
роками екстремальний спорт розвивається дуже бурхливо, і вчені 
зацікавилися феноменом характеру особистості екстремального 
типу, зокрема, намагаючись з’ясувати, що керує людьми, які 
займаються екстремальними видами рухової активності. Мета 
дослідження – виявити наявність кореляційних зв’язків між 
показниками координаційних якостей та показниками основних 
психічних властивостей і процесів у підлітків 13–14-ти років, які 
займаються екстремальними видами рухової активності (РА). 
Матеріали і методи. У дослідженнях взяли участь підлітки чоловічої 
статі віком 13–14 років (n = 47), які займаються екстремальними 
видами РА. Для визначення кореляційних зв’язків між показниками 
психічного і фізичного компонентів використовували тетрахоричний 
коефіцієнт кореляції та коефіцієнт взаємної зв›язаності Чупрова, 
для встановлення зв’язків між показниками координаційних 
якостей використано параметричний коефіцієнт кореляції Браве-
Пірсона. Статистична обробка проводилася з використанням пакета 
прикладних програм Statistika 6.0. Результати. Дослідження 
структури координаційних здібностей досліджуваного контингенту 
дозволило виявити, що показники здатності до управління 
просторово-часовими характеристиками пов’язані з показниками 
локус-контролю (0,44), стійкістю уваги (-0,34), механічною (-0,34) 
та логічною (-0,32) пам›яттю; здатність до диференціювання 
просторових параметрів рухів корелює з тривожністю (0,64), локус-
контролем (-0,62), стійкістю уваги (0,35) та механічною пам›яттю 
(-0,31); здатність до диференціювання часових параметрів руху 
корелює з показниками психічних властивостей (тривожності, 
стресостійкості та локус-контролю), а також показниками психічних 
процесів: механічною пам’яттю (-0,47) та стійкістю уваги (-0,38); зі 
здібністю до збереження статичної рівноваги корелює показник 
стресостійкості (-0,32), а здатністю до збереження динамічної 
рівноваги – показники логічної пам’яті (-0,51), стресостійкості (0,35), 
локус-контролю (0,37) і механічної пам’яті (-0,37); зі здатністю до 
загальної координованості рухів корелювали показники соціальної 
бажаності (0,49), механічної пам›яті (0,35) та локус-контролю (-0,32).  
Висновки. Інтегральний показник координаційних здібностей пред-
ставлений провідними та фоновими показниками, що впли вають 
і обумовлюють координаційну підготовленість підлітків 13–14-ти  
років, які займаються екстремальними видами РА.

Ключові слова: координаційні здібності, екстремальні види 
рухової активності, роллеспорт, скейтбординг
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Introduction
In recent years, extreme sports have developed very 

rapidly [15; 23; 26; 29], and scientists have interested in 
extreme personality phenomenon, in particular, trying to 
find out what drives people who engage in extreme motor 
activity (MA) types [25, 32; 33].

Frank Furley co-authored [30] studied most of the 
male representatives of this MA type. Scientists affirm that 
the «sensation seeking» is more common in adolescents 
aged 14-20 years, besides T-type people reject accepted 
norms and create their own world, moreover T-type must 
risk their lives to eliminate internal disharmony, whereas 
an ordinary person can be satisfied with a conversation.

I. N. Konopleva, Yu.S. Kalyagin [12], speaking about 
the subjects engaged in extreme activities, indicated that 
these people develop eustress or positive stress, that 
is positive stress effect on the body, namely stress level 
increasing, personal parameters and growth development, 
the realization of exertion need.

E. S. Epifanova [6] also considered extreme motor 
activity types as a means of stress resistance forming in 
adolescents.

T. N. Berezina [2] proved the close connection 
between thinking and balance as an integral coordination 
abilities indicator in adults. Other researchers [1; 10; 33] 
have suggested that in adolescents, engaged in extreme 
motor activity, flexibility of thinking depends on their 
coordination skills.

Age 13–14 years is considered to be a sensitive 
period for sensomotor reactions speed development, 
muscle diffe rentiation accuracy, attention switching speed 
[4; 9; 14].

According to a number of researchers the formation 
of most psychomotor qualities related to mechanical 
reactions speed and accuracy ends at 15–16 years old 
[7; 8; 18; 21], as well as perceptual sphere qualities 
[13; 27; 28].

Data analysis of domestic and foreign scientists 
showed that the problem of correlation between 
coordination abilities and cognitive processes is poorly 
researched and fragmented, and thorough research on 
the studied parameters correlation for people engaged in 
extreme motor activity has not been identified [17].

The aim of the study was to identify the correla tions 
between coordination qualities and basic mental prope-
rties and processes indicators in adolescents aged 13-14 
years, who are engaged in extreme motor activity types.

Materials and methods of research
Study participants. The research was conducted on the 

basis of secondary schools of I-III grades № 5, 11, secondary 
schools of I-III grades № 17, 22, 23 of Ivano-Frankivsk. 

Male adolescents aged 13–14 years participated in the 
study. Totally 47 adolescents, engaged in extreme physical 
activities, including skateboarding and rollerblading, were 
examined. 

Study organization. To solve the tasks there were 
used the following research methods: scientific and 
methodological literature analysis, pedagogical testing 
of coordination abilities, psychodiagnostic method and 
mathematical statistics methods. To determine the 
coordination abilities there were proposed the following 
test tasks: spiral beep test (s), two change-of-direction 
maneuvers running (s), accuracy of 5-, 10- and 30 seconds 
time interval (s), walking straight with eyes closed (cm), 
Yarotsky’s test (c), BESS technique (points), test «gymnastic 
wall» (c), three forward rolls (c) [8]. Psychodiagnostic 
techniques: «Susceptibility to stress», «Study of total 
emotional orientation» by B. Dodonov, «Emotional 
and volitional qualities measuring technique» by Taylor 
Eysenck, Roong, Rotter processing by Kondratyeva, 
«Person’s character quiz», «Personal Aggression and 
Conflict Questionnaire», «Logical and Mechanical Memory 
Test» and «Visual Reproduction Questionnaire» [11]. 

Statistical analysis. To determine the correlation 
between the indicators of psycho-emotional, psychomotor 
and physical (coordination) components, measured 
on a dichotomous scale, used a tetrachoric correlation 
coefficient (φ), and determining the correlation between 
features, having more than two gradations, there was 
used Chuprov’s coefficient of mutual conjugacy (C); the 
parametric Brave-Pearson correlation coefficient (r) was 
used for the features measured in ratio scale. Statistical 
processing of the material was performed on a personal 
computer using the package «Statistics 6.0».

Results of the research
As a result of correlation analysis of the structural-

functional model of the coordination component of 
adolescents aged 13–14, engaged in roller sports and 
skateboarding, there was found 40 close relationships 
(20.0 %) (0.30 <C <1.00) of 200 calculated correlations 
between 9 coordination abilities indicators in the extreme 
profile.

Strong correlations between coordination abilities 
indicators, on the one hand, and mental properties and 
processes indicators, on the other hand, were understood 
as those in which increasing of studied abilities 
development level can lead to improving of interrelated 
mental processes indicators in the studied contingent. 
Such correlations were determined both between the 
indicator of integrated coordination abilities (IICA) and 
between their individual indicators and mental properties 
and processes indicators (Table 1).
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Table 1 – Correlation between coordination abilities and mental processes indicators of adolescents engaged in extreme motor 

activity types 

Psychological indicators
Tests

IICA
1 2 3 4 5 6 7 8 9

Proneness to stress 0.08 0.37 0.46 0.26 0.09 0.32 0.35 0.21 0.15 0.07
Anxiety 0.03 0.06 0.28 0.34 0.64 0.24 0.09 0.19 0.20 0.28
Impulsivity 0.06 0.26 0.15 0.22 0.16 0.04 – 0.24 0.30 0.23
Dogma 0.19 0.27 0.08 0.02 0.24 0.32 0.35 0.15 0.46 0.10
Locus of control 0.44 0.27 0.60 0.01 0.62 0.26 0.37 0.25 0.32 0.77
Ocial-desirability bias 0.18 0.08 0.41 0.28 0.08 0.09 0.17 0.49 0.37 0.48
Ardency 0.03 0.10 0.09 0.20 0.38 0.21 0.10 0.15 0.11 0.05
Assertiveness 0.07 0.14 0.26 0.07 0.17 0.12 0.09 0.09 0.01 0.17
Vulnerability 0.04 0.08 0.09 0.26 0.37 0.23 0.06 0.13 0.11 0.05
Disobedience 0.16 0.21 0.02 0.09 0.03 0.22 0.13 0.19 0.22 0.13
Uncompromise 0.05 0.06 0.12 0.01 0.18 0.12 0.30 0.10 0.17 0.02
Vindictiveness 0.01 0.06 0.13 0.08 0.02 0.20 0.15 0.01 0.11 0.08
Impatience 0.06 0.02 – 0.05 0.05 0.14 0.20 0.08 0.07 0.07
Suspiciousness 0.01 0.14 0.04 0.06 0.06 0.24 0.28 0.01 0.20 0.01
Positive aggression 0.18 0.10 0.35 0.08 0.21 0.10 0.31 0.11 0.06 0.27
Negative aggression 0.01 0.18 0.13 0.02 0.15 0.14 0.04 0.10 0.14 0.16
Conflictness – 0.03 0.08 0.25 0.43 0.17 0.14 0.12 0.21 0.04
Alertness 0.34 0.35 0.38 0.17 0.08 0.01 0.21 0.30 0.36 0.27
Logical memory 0.32 0.12 0.04 0.10 0.26 0.20 0.51 0.18 0.28 0.44
Mechanical memory 0.34 0.07 0.17 0.18 0.31 0.16 0.37 0.35 0.33 0.48

N o t e s 1) 1 – spiral beep test; 2 – two change-of-direction maneuvers running; 3 – accuracy of 5 seconds time interval; 4 – accuracy of 30 seconds  
 time interval; 5 – walking straight with eyes closed; 6 – Yarotsky’s test; 7 – BESS technique; 8 – three forward rolls; 9 – test «gymnastic wall»; 

 2)  strong correlations are marked bold

Fig. 1 Correlations between the integrated ability indicator to spatio-temporal characteristics managing and coordination abilities, 
basic mental properties and processes indicators in the studied contingent

Fig. 1 presents a correlogram that shows the 
correlations between the integrated ability indicator 
to spatio-temporal characteristics managing and basic 
mental properties and processes indicators, as well as 
other coordination abilities types indicators of adolescents 
13–14 years engaged in extreme MA types. 

As can be seen from Fig. 1, improving the ability indi-
cator to spatio-temporal characteristics managing can 

lead to indicators improving of static (C = 0.37; p < 0.05),  
dynamic (C = 0.31; p < 0.05) balance, overall movements 
coordination (according to tests results of three forward 
rolls (C = 0.50; p < 0.05) and gymnastic wall climbing 
(C = 0.30; p < 0.05)), the locus of control indicator  
(C = 0.44; p < 0.05), as well as indicators of alertness 
(C = 0.34; p < 0.01), logical (C = 0.32; p < 0.05) and 
mechanical (C = 0.34; p < 0,05) memory.
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Fig. 2 Correlation between the ability to manage spatial characteristics and basic mental properties and processes indicators in 
adolescents aged 13–14 years, engaged in extreme MA

In Fig. 2 a correlation scheme of relationships between 
the ability indicator to differentiate the spatial movements 
parameters and main mental properties and processes 
indicators of the studied contingent is shown.

Therefore, the ability indicator to manage the 
spatial movements parameters correlates with the 
indicators of alertness (C = 0.35; p < 0.05), mechanical 
memory (C = 0.31; p < 0.05), as well as locus control  
(C = 0.62; p < 0.05). It should be noted that exercises 
that develop this coordination ability type are associated 
with a high anxiety level (C = 0.64; p < 0.05) and ardency  
(C = 0.38; p < 0.05), which, in our opinion, is due to new 
activities not included in school curriculum.

Examining the correlations between indicators 
of spatial movements parameters differentiation and 
other studied indicators, we can confirm that exercises, 
aiming at this coordination abilities type development, 
have a positive effect on ability to spatial characteristics 
differentiation (C = 0.39; p < 0.05), to dynamic balance 

(C = 0.39; p < 0.05), mental properties indicators (anxiety, 
stress and locus control), as well as mental processes 
indicators: alertness (C = 0.38; p < 0.05) and mechanical 
memory (C = 0.47; p < 0.05) (Fig. 3).

Correlation analysis showed that in male adolescents 
engaged in extreme MA the ability to dynamic 
balance (C = 0.37; p < 0.05) and proneness to stress  
(C = 0.32 p < 0.05) correlates with ability to maintain static 
balance.

As for dynamic balance ability, it has a greater 
number of authentic correlations (Fig. 4). It turned out 
that adolescents who engage in extreme MA, there is a 
correlation between the ability to dynamic balance with 
logical memory (C = 0.51; p < 0.05), the integrated ability 
to coordinate movements (C = 0.49; p < 0,05), as well 
as with such psyche properties as proneness to stress  
(C = 0.35; p < 0,05), locus control (C = 0,37; p < 0,05), 
mechanical (C = 0.37; p < 0.05) and logical (C = 0.51; 
p < 0.05) memory indicators.

Fig. 3 Correlations between the ability temporal characteristics managing and coordination abilities, basic mental properties and 
processes indicators in adolescents aged 13–14 years engaged in extreme MA
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Fig. 4 Correlation between the ability indicators to dynamic balance and coordination abilities, basic mental properties and 
processes indicators in adolescents aged 13-14 years engaged in extreme MA

In adolescents aged 13–14 years engaged in extreme 
MA, locus control (C = 0.32; p < 0.05), social desirability 
(C = 0.49; p < 0.05) and mechanical memory correlated with 
the ability indicator to general movements coordination 
(C = 0.35; p < 0.05).

Besides, in «Gymnastic wall» test can be additionally 
noted correlation with alertness (C = 0.40; p < 0.05).

The relationship between 7 indicators of different 
coordination abilities types was also analyzed. Totally 36 
correlations were considered (Fig. 5).

Fig. 5 Correlations between the coordination abilities of 13-14 years old adolescents engaged in extreme motor activity:  – 
moderate correlation,  – weak correlation

Analysis of correlation matrix results showed a 
significant moderate correlation (│r│ ≥ 0.50) between the 
integrated coordination abilities indicator and the motor 
coordination ability (r = 0.61; p < 0.05), the temporal 
(r = 0,56; p < 0.05), spatio-temporal (r = -0.51; p < 0.05) 
characteristics managing and dynamic balance ability 
(r = -0.52; p < 0.05). Weak relationships (│r│ ≥ 0.20) 

were observed between IICA and the ability to spatial 
characteristics managing (r = -0.28; p < 0.05).

Moderate correlation was also observed between 
motor coordination ability and ability to differentiate 
spatio-temporal characteristics managing (r = 0.50; p < 0.05)  
and dynamic balance (r = -0.50; p < 0, 05).

Significant weak relationships were observed between 
all other coordination abilities types.
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Discussion
The analysis of studied sources shows that scientists on 

physical culture and sports are constantly working to find 
ways to improve the physical education process efficiency 
of students. Much attention has been paid to modern 
innovative technologies development and implementation 
in sports and recreation work of secondary schools, aimed 
at updating the physical education forms and content [24 ].

Thus, I. Yu. Gorska, I. V. Averyanov, А. М. Kondakov 
[5] pointed out the importance of BMX-race sports impact 
on young athletes coordination abilities. M. S. Prudnikova 
[20] investigated the positive extreme cycling impact on 
12–13 years old girls’ physical development.

According to research, in educational institutions 
that implement non-Olympic and innovative sports, 
the effectiveness of extracurricular physical education 
forms is significantly increasing, that is increasing of the 
number of adolescents, attending clubs and sections by 
64.0 %. 30.5 % of adolescents indicate that their schools 
have innovative sports clubs and sections, such as mini-
golf (SNAG), darts, bowling, etc. [3; 19]. The analysis of 
psycho-emotional state of 13–14-year-old adolescents 
confirmed the experts data that most of them (61.9 % of 
respondents) have a high anxiety level [6;12], low locus-
control [18 ;25 ; 28].

Research has also confirmed that adolescents 
engaged in extreme physical activity have higher intellec-
tual development rates, namely different memory pro-
perties [10; 30]. There were developed the results of  
M. G. Samoi lova [22] research that the highest effective-
ness of physi cal culture means using for emotional and 
volitional qualities formation in adolescents is observed 
in overcoming challenges, characteristic for extreme 
activities. There were also developed I. Nakonechny [16] 
data on the positive impact of extreme motor activity on 
behavior self-regulation development level of adolescents 
in training process.

Thus, we have shown that the motor coordination 
problems are closely connected with problems of attention, 
low self-esteem and self-respect and other emotional 
problems, making parents, teachers and other professionals 

think about this. Studies have found that adolescents with 
coordination problems perceive themselves as having low 
physical competence as a result of their repeated failures 
in motor skills. At least, persistent failure leads to despair 
and anxiety [4].Having studied the correlation indicators 
between different coordination abilities and the main 
mental properties and processes characteristics, it was 
found that in 13–14 years old male adolescents engaged 
in extreme MA, while developing individual coordination 
skills in training process, there can be promoted their 
perceptual and cognitive spheres development [31]. The 
obtained results can be used for trainings and special 
classes development aimed at thinking development 
through the coordination skills training.

Thus, the correlation analysis results can be considered 
as a basis for coordination training programs development 
for adolescents and not only, involving the extreme MA 
using to increase the formation level both these qualities 
and personality perceptual and cognitive indicators.

Conclusions
Examining the correlation indicators between diffe-

rent coordination abilities and the main mental sphere 
characteristics of 13–14 years old male adolescents 
enga ged in extreme MA, it was found that developing 
individual coordination skills in the training process, you 
can purposefully promote their thinking development and 
change locus control.

Analysis of coordination abilities correlation structure 
showed that the integrated coordination abilities indi-
cator is represented by leading (ability to coordinate 
movements, differentiation of temporal, spatio-temporal 
movement parameters, ability to dynamic balance) and 
background (ability to differentiate spatial parameters) 
indicators influencing and determining the coordination 
abilities of adolescents aged 13–14 by extreme MA 
means.The study will select the most effective means of 
adolescents’ coordination qualities developing who intend 
to be engaged in extracurricular activities of extreme 
physical activity.
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