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SUMMARY: The aim of this paper is to ascertain the correlation between selected cognitive abilities, age and
performance of judokas according to ranking. The study group consisted of judokas in the age group 18 ± 2.4
years. The Stroop Color-Word Test – Victoria Version (VST) was the instrument used to determine the level of
cognitive abilities. The data obtained were measured by the Pearson Correlation (r) correlation test. The results
of the study show an associative relationship of indirect correlation (p < 0.01) between age and all of the three
categories of the Stroop test. This is an indirect correlation, so the higher the age, the lower the time (better
performance) of the probands in the Stroop test. There was no statistically significant correlation between
performance in the categories of the Stroop test and rankings. The outcomes show that the level of selected
cognitive abilities depends on age, but the level of the selected cognitive abilities does not affect the ranking of
the judokas.
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Introduction
Athletic performance depends on various components, such as physical, technical,
tactical and psychological preparation. Mental capabilities, one of which is attention, are
directly associated with cognitive abilities (Sánchez et al. 2013).
Judo is an Olympic combat sport involving direct contact between two opponents
using attack and defence techniques and tactics waged in battle in either an upright position or
lying down. The objective is to gain technical advantage and higher scoring according to the
rules of the competition (Štefanovský 2015). The goal is for the all-round development of the
functional, energy, psychosomatic, motor, and coordination skills of the child (Moravec et al.
2007). Judokas have need to react to different factors as to pay attention to referee notes
during wrestling, coach's verbal comments, perception of the environment identify an
opponent's wrestling style, his technical, predict tactical and physical fitness level, anticipate
their opponent acts or pay attention additional stimuli such as a time-keeping table
(Zubitashvili & Mayashvili 2012; Mihailescu & Sava 2013).
Attention problems are caused by factors that are external or internal nature. Among
external factors, athletes can be distracted by some internal mental states, thoughts, concerns
(Mihailescu & Sava 2013).
During our study, we were interested in the correlation between the level of chosen
cognitive abilities and the judo rankings among adolescents. Judo is namely very dynamic
sport and success in competition can depend on the decision in seconds (Mihailescu & Sava
2013). Mustafa (2009) also wrote about the relationship between judo competition results and
several variables, such as attention and cognitive tempo.
The Stroop test looks primarily at a person’s attention such as centring attention on
certain objects. It allows for optimal reception of information and other objects, while other
types of information are excluded. Selective attention is very important, specifically selective
attention in vision. Selective attention is active, deliberate and voluntary. It holds a person in
an activity that may be difficult and relatively exhausting. It is elicited and guided directly by
the person, by his voluntary processes. It is associated with the idea of the direction, course
and goal of the activity (Gregor 2013; Stenberg, Sternberg & Mio 2012).
In addition to selective attention, the Stroop test also involves implicit memory. It
relates to the knowledge a person has acquired and automated due to the memory process. It is
typically used unconsciously. In general, this includes stereotypes, habits, cognitive schemes,
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etc. When taking the test, a person must suppress learned and automated knowledge and
concentrate his attention on others, known as inhibitory control (Gregor 2014; McLoad 1991).
In direct relation to the Stroop test, we can say that there is a conflict between the
motivational strength of the instructions and reading the colour in which the colour is written
and the automaticity of reading the meaning of the word. Sensory stress is then characterised
as a conflict between the requirements placed on the person and the tendencies or possibilities
of adequately reconciling these requirements (Kulišťák 2003). In addition to those already
mentioned cognitive abilities, performance in the Stroop test also reflects the quality of
psychomotor tempo and resistance to sensory stress.
In terms of developmental psychology, during adolescence changes also take place in
selected cognitive abilities – memory and attention. An adolescent can better control his
attention, apply various strategies to better focus, and easier maintain his attention. Selective
attention (selection of stimulus) is also improved, as is its distribution (the ability to divide
attention between stimuli). Attention achieves higher effectiveness (Vágnerová 2005; Weiner
et al. 2003).

Methods
The study group consisted of 32 adolescents aged 18 ± 2.4 years. All the probands are
registered members of the Slovak Judo Federation. The requirement for acceptance into the
study group was active participation in judo for a period of at least 3 years prior to the start of
the study.
We obtained the rankings of the probands from the website of Judo klub Slávia STU
(www.judostu.sk), where the rankings of all its members can be found.
Test of cognitive abilities
To assess the level of selected cognitive abilities, we used the Stroop Color-Word Test
– Victoria version (VST), which measures the executive functions of the brain and is
commonly used for neuropsychological assessment. VST is used to test selective attention and
processing speeds (Bayard, Erkes & Moroni 2011).
The VST consists of three templates measuring 21.5 x 14 cm, each containing six rows
of four items. There is a 1 cm space between the rows. In the first part, T, the subjects must
name colours as quickly as they can (24 dots printed in blue, green, red and yellow). Each
colour is used six times and they are placed in a pseudorandom order into a pattern where they
appear only once in the row. In the second part, S, the dots are replaced by neutral words
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(when, or, but, over) printed in small letters. The subject must say the colour in which each
word is printed regardless of the word itself. In the third part, B, the colour words ‘blue,
green, red, and yellow’ are printed in small letters where the colour of the word is not the
same as the named colour. In the Victoria version, the templates are always presented in the
same T, S, B order. The subject is instructed to read or name the colour as fast as they can.
Timing starts immediately after the instructions are given. The times and age of each proband
were recorded into a log.
Methods used to assess interpretation of the results
The data were processed and assessed using basic mathematical and statistical
methods of qualitative and quantitative research.
The Pearson correlation coefficient (r) determines the degree of dependence between
two variables. The correlation coefficient presents limited possibilities of interpretation. In our
study, we were not looking for a causal relationship but rather an associative relationship
between the individual variables.
The values of the correlation coefficient of the variables were differentiated by the
degree of direct correlation (+1) and the degree of indirect correlation (-1). Our interpretation
of the associative relationships according to the correlation coefficient is based on logical
analysis of the strength of the relationship between the variables.
The statistical significance, calculated using IBM SPSS Statistics 23, is assessed at a
level of statistical significance of 1 % (p ˂ 0.01) and 5 % (p ˂ 0.05).

Results and discussion
The output of the relational analysis using Pearson Correlation between variables is
contained in the Correlation Matrix (Table 1).
Table 1
Correlation Matrix

age

T (dots) S (words) B (colours) ranking

age

1,000

-.730** -.727**

T (dots)

-.730** 1.000

S (words)

-.727** .764**

B (colours) -.714** .456
ranking

.482

-.407

-.714**

.482

.764**

.456

-.407

1.000

.493

-.291

.493

1.000

-.246

-.291

-.246

1.000

**p ≤ .01
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We can see numerous associative relationships in the correlation coefficients of
variables in the correlation matrix. Our study did not endeavour to assess the associative
relationships between the individual categories (T, S, B) of the Stroop test.
The strongest associative relationship of indirect correlation at the 1 % level of
statistical significance is found between age and the individual categories of the Stroop test
(T, S, B). This is an indirect correlation, so the higher the age of the proband, the lower the
time (better performance) the proband achieved in the Stroop test. It is necessary to add that
the most significant changes in cognitive abilities are seen in adolescence (Weiner et al.
2003). Vágnerová (2005) adds that an adolescent can better control his attention, apply
various strategies to easier focus, and maintain his attention. Selective attention is also
improved, as is the ability to divide attention. These changes are related to changes in
neurophysiological development. Langmeier & Krejčířová (2006) state that construction of
the brain is practically finished by this period, but the activity of the brain core improves. We
can say that this period is the peak of a human’s cognitive abilities.
According to the descriptive characteristic, we can express the strength of the
association between ranking and category T (dots) as average (r = - .407). The associative
relationship between the rankings of probands in categories S (words) and B (colours) is weak
(r = - .291; r = - .246). All the presented associative relationships between rankings and
performance in the individual categories of the Stroop test are those of indirect correlation.
According to our findings we can assume, that cognitive ability- selective attention is
not apply in performance in judo to a degree that we can say ranking of judokas depends on
chosen cognitive abilities, which are measured by Stroop test.
Any of the available studies, did not look to the correlation between attention and the
rankings in judo, but we can see the importance of attention for performance in judo through
some similar studies. For example, about importance of selective attention for performance in
judo say Rashka and Mangold (2005) as well. Moreover, in their study they advert, that
selective attention measured by Stroop test was improved by the alarm reaction before and
after choking. Research results Mihailescu & Sava (2013) also showed that success or failure
of specific technical and tactical actions in competitive judo are influenced by the focus and
attention.
We can see different results of researches in area of attention investigation. The
reasons of difference in results in importance of attention for performance judo can be
various.
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Results of studies presented that expert athletes have shown better performance than
beginners have on cognitive tests (Fontani & Lodi 2002; Hack, Memmert & Rupp 2009;
Hamon & Seri 1989; Radlo, Janelle, Barba & Frehlich 2001; Taliep et al. 2008). In context of
these results we can think, judokas in our group are in terms of performance below the world
standard and generally, they are at a lower level in all aspects of sport performance, also in the
context of cognitive abilities, especially attention. The second suggestion for improvement of
research this scientific field can by change of research tool.
Strength of relationship between performance in the individual Stroop categories and
the ranking of the judokas is not statistically significant, so the determination is that the level
of selected cognitive abilities in the study group does not correlate with ranking. Therefore,
chosen cognitive abilities measured by Stroop test are not limiting factor for success in
judokas ranking.

Conclusions
Research into the psychological characteristics of judokas is not common in sport
psychology. This paper presents the findings of associative relationships between the level of
selected cognitive abilities, age, and the level of athletic performance in judo according to
ranking. We see a statistically significant correlation coefficient between all the categories (T,
S, B) of the Stroop test and the age of the probands. According to the descriptive
characteristic, the correlation between age and the level of selected cognitive abilities of the
study group is strong. The associative relationship of indirect correlation between age and the
level of selected cognitive abilities is expressed as the 1 % level of statistical significance, and
the correlation coefficient values are below -0.7.
Based on the correlation coefficients, we can conclude that there is indirect correlation
between the level of selected cognitive abilities and the athletic performance of judokas
according to ranking, but it is without statistical significance.
Our paper presented research outcomes that may serve as a quality source of
information for further research on cognitive abilities.
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