SWorldJournal Issue 24 / Part 4 \\

https://www.sworldjournal.com/index.php/swj/article/view/swj24-00-089

DOI: 10.30888/2663-5712.2024-24-00-089

Y]IK: 159.9.07

ASSESSMENT OF COGNITIVE ABILITIES OF ADOLESCENTS

Topchii M. S. / Tonuiit M. C.

Candidate of Biological Sciences, Head of the department of physical rehabilitation,

biology and health protection / kanoudam biono2iunux Hayx,

3a6idyeau kageopu izuynoi peabinimayii, 6ion0e2ii i 0XOpPOHU 300P08 5
https//orcid.org//0000-0002-7470-1032

Bosenko A. 1./ Bocenko A. I.

Doctor of Pedagogical Sciences, Professor of the department of physical rehabilitation,
biology and health protection / Jlokmop nedazoziunux Hayx,

npogecop kaghedpu ¢izuunoi peabinimayii, 6ionozii i 0X0pOHU 300p08 5
https//orcid.org//0000-0002-7470-1032

South Ukrainian Pedagogical University named after K. D. Ushynsky, Odesa,
Staroportofrankivska str. 26, 65020 / /{3 «Ilis0ennoykpaincokutl HAyioHATbHUL Ne0a202iYHULL
yuigepcumem imeni K. /[. Yuuncoxoeon, m. Odeca, eyn. Cmaponopmogpanxiscoka, 26, 65020

Abstract. To study the impact of physical exertion on the psycho-emotional state of adolescents
aged 11-14 years who are engaged in karate sections. There were examined 14 adolescents aged
11-14 years, who have been engaged in Koshiki Karate-Do for three years. The assessment of the
cognitive abilities of adolescents was studied according to the data of Landolt's correction table. The
analysis of the impact of physical exertion on the cognitive abilities of adolescents aged 11-14 years
according to the data of the correction test showed an increase in the level of endurance in the
examinees by almost twice. Physical exertion caused an increase in the percentage of teenagers with
a high level of endurance and, accordingly, a decrease with a low one.
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Introduction.

Modernization of the education system puts forward many new and higher
requirements, but the growing psychophysiological “price” of education leads to the
fact that the psychophysiological resources of students are identified to be insufficient
or exhausted. In today's learning environment, preparing students for intense mental
activity is of crucial importance for the assimilation of the material, which constantly
increases. This is especially important for high school students, primarily due to the
increase in the number of compulsory subjects and, accordingly, the time for
completing tasks, which leads to a decrease in physical activity. Despite the practical
significance of this problem and the urgency of its solution, there are no specially
oriented studies in the scientific literature aimed at studying the peculiarities of the
cognitive functions of high school students and the importance of taking them into

account during the construction of the educational process [1, 3].
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Cognitive activity is the most complex function of the brain, the process by which
we rationally perceive the world and purposefully interact with it. This process includes
the perception, processing, analysis, retention and exchange of information, as well as
the construction and execution of programmed behaviour. Each of the listed stages of
cognitive activity performs a certain function.

The analysis of scientific-methodical and professional literature on the problem
of individualization of the process of physical education of students shows that school
physical education does not adequately develop physical qualities of the young people.
Modern parents, who understand the importance of physical activity for the normal
development of their children, are looking for various after-school sports clubs. Today,
the sports services market offers a wide selection of different disciplines [1, 2, 4, 5].

Karate is one of the modern and attractive sports for young people. This direction
is developing rapidly, and today it is a widely recognized sport due to its dynamism,
variety, systematization and fun. Despite the large amount of data concerning the effect
of training on the functional state of various systems, there are not enough studies
regarding the effect on the functioning of the central nervous system. However, there
are data that moderate physical activity can contribute to the increase of a mental
activity. Scientists have proven that physical exercises have a positive effect on a
person’s mental abilities and stimulate mental activity [5]. Therefore, the correct choice
of load is the basis of physical education. The educational program must take into
account the laws of physical development, its sensitive periods, individual functional
capabilities of the students-adolescents, anatomical and physiological features,
differentiation and gender approach. Only such an approach can solve one of the main
tasks of physical education of the students-adolescents in the process of mass physical
education: strengthening the physical and mental health of the younger generation.

The research was carried out in accordance with the scientific topic of the
Department of Physical Rehabilitation, Biology and Health Care of K.D. Ushynskyi
South Ukrainian National Pedagogical University, “Assessment of individual health
and improvement of adaptation capabilities of children and youth by means of health-

preserving educational technologies” (state registration number 0120U002012).
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Purpose of work: to study the impact of physical exertion on the psycho-
emotional state of adolescents aged 11-14 years who are engaged in karate sections.

Research materials and methods. The research was conducted on the basis of
the Club “OXY GYM” in the city of Odesa. There were examined 14 adolescents aged
11-14 years, who have been engaged in Koshiki Karate-Do for three years. The
training period ranged from 5 to 17 months. All persons participated in the examination
with the consent of the parents and in presence of the trainer. Before the beginning of
the study, every parent and teenager were informed about the sequence of the
examination and they were explained about the methodology.

The assessment of the cognitive abilities of adolescents was studied according to
the data of Landolt's correction table. Before starting the test, the examinee was given
a form with rings with a gap in one of eight directions: at 13, 15, 17, 18, 19, 21, 23, 24
hours, if you focus at the clock face. The examinee must read the lines of the form from
left to right (as if reading a book), without missing a single one, and cross out the rings
with a gap of 12 hours. It is necessary to work at the maximum pace. The examinee
first fills in the test line and then starts working. After every 2 minutes, the command
“dash” 1s given, according to which the examinee must put a vertical dash after the last
viewed ring and continue working without stopping. After 10 minutes, the command
“stop” is given, after which the last viewed ring is highlighted. It is necessary to work
as quickly as possible and not make mistakes. The total time for the correction test is
10 minutes.

Based on the obtained calculations of revised, crossed-out rings, taking into
account errors (missed and mistakenly crossed-out figures), the following values were
found: accuracy of work performance, work productivity every 2 minutes, information
processing speed (S), average work productivity indicator for 10 minutes (Pt),
endurance coefficient (Kp), index of average accuracy of work in 10 minutes (At),
accuracy coefficient of the performed work. Examinations were conducted twice:
before and after karate training.

The obtained data were subject to statistical processing using Excel and SPPS 16

software.
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Research results and their discussion. Starting to interpret the results, first of
all, it is necessary to understand clearly that in this case we are measuring the
performance of the nervous system, that is, the basic, primary performance which is
the basis of any activity. The features of this basic performance are manifested in the
research indirectly, through activity which essence consists in the perception and
processing of information in accordance with certain rules. What kind of “volitional
effort” the human nervous system is capable of, how long it can work without getting
tired, the effectiveness and style of not only professional activity, but also the entire
life of a person as a whole will depend on it.

The information processing speed indicator (S) indirectly characterizes the
functional mobility of the nervous system — the speed of propagation of nerve impulses,
as well as their mutual transformation (change of excitation by inhibition, or vice
versa). The speed of movement of the nerve impulse is directly related to conditioned
reflex behavioural activity. The results of tests of the adolescents aged 11-14 years
showed that the majority of the examinees (65%) had a high speed of information
processing, 25% had a speed of information processing higher than the average one,
and only 10% of teenagers had an average speed of information processing. At the
same time, it 1s shown that the increase in the speed of information processing was not
always accompanied by a higher quality of work. Thus, the examinees with an average
speed of information processing made more mistakes than the individuals with a high
level. However, fewer errors were registered with the adolescents with a level of
information processing speed higher than the average one (p > 0.05).

Average work accuracy, according to some authors, is similar to a complex visual-
motor reaction and characterizes a person’s ability to differentiate inhibitory and
positive stimuli; reflects the strength of nervous processes in the central nervous system
and determines a person’s ability to perform tasks without errors. The analysis of the
obtained data on the average accuracy of the work of the adolescents aged 11-14 years
showed a higher percentage of examinees with a high level of the studied criterion. It
should be noted that the higher was the level of accuracy of the performed work, the

fewer mistakes were made by the respondents, which confirms the above-mentioned
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statements of the scientists. That is, the examinees who showed a high level of work
accuracy, made from 16 to 38 errors in 10 minutes, compared to the individuals with a
low level, who showed 58-116 missed and incorrectly crossed out rings.

According to the criterion of the average performance of the performed work by
the examinees in the group, a level of value above the average was registered, while
individual data indicated a different dynamic. Thus, 55% of the examinees had an
average level, 35% had a low level, and only 10% of girls had a level above the average
one.

Determination of a person’s ability to maintain a level of productivity for a long
time without signs of fatigue was carried out using the endurance coefficient, which
indicates the resistance of nerve cells to the action of a stimulus, while characterizing
the strength of the nervous excitatory process. So, the research revealed a high level of
endurance of the half of the examined teenagers. The other half had a low level. It is
interesting that a greater number of errors were observed in individuals with a low level
of endurance, which indicates the instability of the functioning of the central nervous
system of the adolescents.

Also, the coefficient of accuracy of the performed work, which showed an
increase in fatigue in 60% of the examinees, indicates the instability of the nervous
system of adolescent athletes. It determines a person’s ability to a long-term
maintenance of the identified level of accuracy of work without signs of fatigue,
reduces infallibility of work. Similar to the endurance coefficient, the accuracy
coefficient characterizes the endurance of a person, but from the point of view of
maintaining the infallibility of the activity.

Therefore, the analysis of the obtained data concerning the mental performance
of karate athletes aged 11-14 years according to E. Landolt's correction test revealed a
decrease in the accuracy and endurance of the work at a high speed of its execution in
most of the examinees.

The study of the influence of karate classes on the cognitive abilities of the
examinees revealed multidirectional dynamics. Thus, the speed of information

processing among teenagers increased significantly, which was evidenced by the
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greater number of rings viewed by the examinees in 10 minutes of work. By the number
of viewed rings, it is possible to estimate the integral psychophysiological
characteristic of adolescents, which is general working capacity. That is, doing sports
was characterized by a reliable significant increase in mental capacity (10.36%), which
indicates a positive effect of physical activity on the central nervous system of the
examinees.

It should be emphasized that the increase in the speed of processed information
was accompanied by a decrease in errors both on average for the group and for the
levels. Therefore, the volume and quality of work performed by adolescents, as
important psychophysiological characteristics, reveal a positive dependence on
physical exertion. In addition, performing a correction test after physical exertion
caused an increase in the speed of processed information in 80% of the examinees,
which also indicates an improvement in the functional state of the central nervous
system of most athletes.

The study of the average work accuracy revealed an unreliable post-work increase
of this criterion in the respondents in the range of 8.91% and varied from a low to a
high level.

Therefore, the analysis of the impact of physical exertion on the cognitive abilities
of adolescents aged 11-14 years according to the data of the correction test showed an
increase in the level of endurance in the examinees by almost twice. Physical exertion
caused an increase in the percentage of teenagers with a high level of endurance and,
accordingly, a decrease with a low one.

Conclusions.

1. Most of the examined (65%) had a high speed of information processing, 25%
had a speed higher than average one, and only 10% of teenagers had an average speed
of information processing. Under the influence of training, the speed of information
processing increased significantly, which was evidenced by a greater number of rings
viewed.

2. Physical exertion was accompanied by an increase in the volume and quality of

the performed work, which was characterized by a decrease in the number of missed
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and incorrectly crossed out signs and an increase in reviewed rings.

3. It was determined that physical exertion in the form of training during karate
classes contributed to an increase in the level of average accuracy and productivity of
performed mental work among adolescents aged 11-14 years according to the
correction test.

4. There was registered an increase in the percentage of examinees with a high
level of endurance after physical exertion. However, according to the coefficient of
work accuracy, an increase in fatigue of the nervous system was observed in 60% of

respondents both before and after physical exertion.
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Anomauia. Pozensamymo ennue @izuuno20 HABAHMANCEHHSA HA NCUXOEMOYIUHUL CMAH
nionimxie 11—14 poxis, saxi 3atimaiomvcs 6 cexyiax 3 kapame. OYiHKY KOSHIMUGHUX 30i0HOCmell
nionimkie eusyanu 3a OaHumu Kopekmypuoi mabauyi Jlanoonema. Awaniz enausy @izuunozo
HABAHMAIICEHHS1 HA KOCHIMUGHI 30i6Hocmi ocib 1 1—14 poxis 3a danumu KOpeKkmypHoi npoou nokasae
niOBUWEHHST DIBHA BUMPUBAIOCII ) 00OCMedceHUx maudxce 606iui. Dizuune HABAHMANCEHHS
BUKNIUKAIO 30IbUEHHS BI0COMKOB020 CNIBBIOHOUIEHHS NIONIMKIE 3 GUCOKUM PIBHEM 8UMPUBALOCTI
i, BIONOBIOHO, 3MEHULEHHS 3 HU3LKUM.

Kniouosi cnoea: rocnimugni 30i0Hocmi, (hi3uune HABAHMANCEHHS, NIONIMKU, PO3YMOBA
npaye30amHicme.
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