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ABSTRACT

Compared to adults, children have longer simple reaction time
(SRT) and choice reaction time (CRT) to simple and choice visual
stimuli. Based on the available data, it can be concluded that this
occurrence could be due to correlation between age and the
information processing speed. Other factors may have an impact,
too, such as the shorter attention span which children may have.
Some studies indicate that karate favors the development of
cognitive functions, including the RT. Therefore, the aim of the
current study was to determine whether there is a difference
in simple and choice reaction time between boys and girls of
preadolescent and early adolescent age on the basic and pre-
mastery level of karate training. Testing involved 78 participants
divided into four subgroups, in accordance with the gender and
the level of training, using a custom designed RT measuring
software, developed in LabVIEW 2012 software package. A
two-way analysis of variance (Two-way ANOVA) confirmed
no differences between boys’ and girls’ SRT scores, while the
significant differences were found at the mastery criterion
subsample level. When it comes to CRT, the differences were
found at the boys’ subsample level, as well as between genders
on the basic level of training. It cannot be stated with absolute
certainty whether the acquired differences are the result of karate
training, some other physiological and cognitive phenomena or
the maturation process. Consequently, the futher research should
involve a broader sample - the population of the physically
inactive, as well as the children involved in other sports.
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EXTRACTOS

En comparacién con los adultos, los nifios tienen mads lento
tiempo de reaccion (TR) simple (TSR) y electivo (TER) a un
estimulo visual simple y electivo. Sobre la base de los datos de
la literatura accesible se puede concluir que la razén podria
ser la relacién de la edad con la velocidad de elaboracion de
datos, pero también otros factores como, por ejemplo, la poca
atencién, pueden tener influencia. Algunas investigaciones
indican que karate favorece el desarrollo de las funciones
cognitivas, incluyendo también el TR. Por eso el objetivo del
presente estudio ha sido establecer si entre los nifios y las nifias
de edad preadolescente y de adolescencia temprana, en nivel de
entrenamiento de aprendices y pre maestros en karate, existen
diferencias en el tiempo de reaccion simple y electivo. Se hicieron
pruebas en los 78 examinados divididos en cuatro subgrupos en
relacion con el sexo y el nivel de entrenamiento, aplicando un
software especialmente disefiado para medir el TR, desarrollado
en el paquete de programa LabVIEW 2012. Por el analisis de dos
factores de variancia (Two-wayANOVA) se establecié que no hay
diferencias expresadas para el TRS entre los nifos y las nifias, pero
son considerables en el nivel de submuestras segtin el criterio de
maestria. En cuanto al TRE, las diferencias se establecieron en
el nivel de submuestras de los niflos, asi como también entre
los sexos en nivel de entrenamiento de aprendices. No se puede
confirmar con seguridad si las diferencias obtenidas son la
consecuencia de entrenamiento, o de algunos otros fendmenos
fisioldgico-cognitivos, es decir del proceso de maduracion. Por
eso las futuras investigaciones tendrian que abarcar una muestra
mas amplia - la poblacién de los nifios inactivos, como también
de los nifos incorporados en otros deportes.

Palabras claves: TIEMPO DE REACCION / NINOS / KARATE
/ NIVEL DE ENTRENAMIENTO / SEXO
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INTRODUCTION

In many sports, maximum speed is not considered
as a priority, while a maximum reaction speed usually
is considered as an important factor for success
(Vences de Brito & Silva, 2011). The ability to spot and
extract relevant information in conditions of spatial
and time limitations makes a qualitative difference
in the achievement between athletes of different level
of training (Heirani, Vazini Taher, Soori, & Rahma-
ni 2012; Mori, Ohtani, & Imanaka, 2002; Miller &
Abernethy, 2012). Additionally, there is a widespread
belief that reaction time is one of the main factors of
success in karate (Chaabene, Hachana, Franchini,
Mkaouer, & Chamari 2012; Vences de Brito & Silva,
2011; Mori et al., 2002). In accordance with that, it is
believed that the training tasks designed to minimize
the reaction time to the opponent’s activity could help
development of perception skills and non-specific
basic sensory functions of karate athletes (Mori et al.,
2002; Vences de Brito & Silva, 2011).

The reaction time (RT) is defined as a measure
of speed of the perceptual-cognitive system (Jensen,
2006), expressed through the time elapsing between
the beginning of the application of a stimulus and the
response (Heirani et al., 2012). The two basic types of
RT are distinguished: simple and choice. The simple
reaction time involves one response to one stimulus
under familiar conditions for the shortest time
possible. Choice reaction time represents the fastest
possible realization of motor response in conditions
with an alternative stimulus introduced (Schmidt &
Lee, 1999). Specific characteristics of the sport have
an imapct on the development of sensory-cognitive
skills (Nuri, Shadmehr, Ghotbi, & Moghadam 2012),
whereas non-athletes, in comparison to athletes,
achieve longer RT (Tanaka, Hasegawa, Kataoka, &
Katz, 2010; Youngen, 1959), regarding both visual and
auditory stimulus (Atan & Akyol, 2014). Regardless of
applied stimulus, i.e. whether or not a sport-specific
stimulus (e.g. sport-specific technique) was applied in
the study, the athletes achieved a shorter RT for motor
response (Tanaka et al., 2012; Youngen, 1959; Atan &
Akyol, 2014). Although the RT is considered as one of
the predictors of success in karate sport, there are few
studies addressing this issue (Chaabene et al., 2012).
Furthermore, there is a noticeable inhomogeneity
in findings among the studies published so far, as
well as a diversity of the methodological approaches

(Mori et al., 2002; Chaabene et al. 2012; Mudric, Cuk,
Nedeljkovic, Jovanovic, & Jaric 2015).

In studies up to date, the focus of interest has
mainly been on the comparison of the RT between
the karate athletes of high level of training and the
novices. When it comes to the SRT, Mori et al. (2002)
have not found any significant differences between
the black belt karate athletes and participants who
haven't been involved in the karate training. In
contrast to that, the results of later studies indicate
that, regardless of the applied protocol, karate
athletes on high level of training achieve shorter RT
in comparison to novices (Tanaka et al., 2012; Mudric
et al,, 2015). On the other hand, the findings are in
agreement when it comes to CRT. Elite karate athletes
are significantly faster than the novices (Mudric et al.,
2015) and non-athletes (Mori et al., 2002). However,
it is interesting that the RT among the novices varies.
So, the higher the informativeness about the position
relative to the opponent, the shorter the RT (Tanaka et
al., 2012). Additionally, the results of one study show
that the athletes who had been training for a longer
time and who are more experienced, need more time
to respond, but make fewer mistakes when the CRT
protocol is applied (Vences de Brito & Silva, 2011).
Assuming that the specific requirements of martial
arts may influence the perceptual-motor abilities of
athletes, Chen et al. (2017) compared two martial
arts — taeckwondo and karate (Chen et al., 2017).
They hypothesized that combat, based on taekwondo
kicks, may cause these athletes to develope faster
perceptual processing than the karate athletes, in
order to compensate for the longer time needed for
movements of the lower limbs. SRT was used as a
measurement of speed of perceptual processing and
the significant differences were found between the
groups compared, whereas the taeckwondo athletes
achieved better results for SRT.

The studies conducted in the field of motor
control indicate that the RT increases with the
complexity of the task (Haibach, Reid, & Collier,
2011). Furthermore, some studies have confirmed
the relation between CRT and levels of training in
both genders. Such findings indicate that the athletes
who achieve a faster CRT are closer to high-level
performance in competitions (Heirani et al., 2012).
A similar conclusion regarding karate athletes has
been given by Mori et al.(2002), while a completely
different perspective on the importance of RT in
karate has been introduced by results of comparison of
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karate athletes from the regional to the international
competition level. Using the multiple regression
analysis Martinez de Quel et al. (2015) found that the
competitive experience and the success are not an
important predictors for CRT. Coskun et al. (2014.)
also concluded that the athletes competitive status is
not significantly related to SRT nor CRT (Coskun,
Kogak, & Saritas, 2014).

The study, conducted on the sample of an adult
men and women in the Great Britain, confirms the
correlation between the RT and age, whereas both
the simple and the choice reaction time become
longer and more variable after the late twenties. It is
noticeable that the changes are nonlinear and that
the tendency is more obvious for the SRT. Significant
gender differences have also been identified. Not only
are women slower in comparison to men, but also
achieve more variable results. The differences are also
more obvious for the CRT than for the SRT (Der &
Deary, 2006). Nevertheless, findings obtained on a
sample of karate athletes suggest that gender is not
significantly related to the RT, but a tendency is found
for women to achieve a shorter RT than men (Vences
de Brito & Silva, 2011). Koskun et al. (2014) came to
slightly different findings. They found that there were
no differences between men and women when it came
to SRT, but that significant differences existed for CRT
in favor of men. A slight correlation between gender
and CRT, in favor of men, was found by Martinez de
Quel et al. (2015). The results of reaserch conducted
by Ventes de Brito and Silva (2011) indicate that
there are no significant differences in SRT achieved
by karate athletes in relation to gender, age and level
of training. Also, the only participants who had a
remarkably longer CRT compared to others were
those over 35 years of age.

Compared with adults, children achieve a slower
simple and choice RT. In situations where a larger
amount of information needs to be processed, the
children are not only slower, but also less efficient.
This could be due to the correlation between age and
the information processing speed in any of the phases,
but other factors may have an impact, too, such as
the shorter attention span which children may have
(Haibach et al,, 2011). In this regard, the children
involved in karate training may gain positive effects
in development of cognitive functions. Some studies
indicate that karate increases the development of
cognitive functions, including the RT, the information
processing speed, working memory and visual-motor
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coordination (Alesi et al., 2014). However, almost
none of the studies addressing these issues deal with
children of preadolescent and adolescent age. The
possible correlation between the karate training and
the RT among this population are indicated by the
research that has confirmed a statistically significant
difference for the SRT and the CRT in children
between 10 and 12 years of age on one side, and
juniors (16 and 17 years of age) and seniors (18+ years
of age) on the other side. No significant differences
were found between cadets (13-15 years of age) and
juniors and seniors, but there is a noticeable tendency
of decrease in RT relative to increase in years of age
(Coskun et al., 2014).

However, it remains unclear if there are any
differences in SRT and CRT among karate athletes
of preadolescent and early adolescent age, regardless
of involment in the competition system. It also
remains unknown whether there is a correlation
between the RT and gender at this age. Additionally,
no data dealing with the relative differences between
SRT and CRT were obtained on the population of
karate athletes. Therefore, the aim of this study was
to determine whether the differences in simple and
choice reaction time between preadolescent and early
adolescent boys and girls at different levels of training
existed, as well as to determine the relative differences
between SRT and CRT depending on the level of
training and gender.

METHOD

This is a cross-sectional study, and measuring
were conducted using the field-test method. The
data has been sampled using an RT testing software,
custom developed for this research in LabVIEW 2012
software. The precision of software is expressed in
1ms (Markovi¢ et al., 2019).

Sample

The study involved 78 participants, between 7 and
15 years of age (boys n = 47, average age 10.73£2.31;
girls n = 31, average age 11.41+2.12), all of them being
young karate athletes. The participants were divided
according to gender and age, into four subsamples:
boys in basic level of training (BBLT) 7-10, n = 31
and boys in premastery level of training (BPMLT) 11-
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15, n = 16; and girls in basic level of training (GBLT)
7-10, n = 16 and girls in premastery level of training
(GPMLT) 11-15, n = 15. A criterion for establishing
groups was defined in relation to the phases of the
training process. Namely, the whole process of
training until the achievinig mastery level can be
divided into two phases: basic and pre-mastery. The
first of them - the basic phase, involves learining the
basic technique and achieving levels up to green belt,
and usually refers to children up to 11 years of age.
In the second phase — pre-mastery phase of training,
students learn more complex technical elements, the
combinations of blocks and punches and approach
their pre-mastery belt exam. This period coincides
with the age of 15 years.

Participants have been athletes involved in the
training process three times a week in their karate
club. None of them reported any visual difficulties
or any other conditions that could interfere with the
dominant hand function. The participants and their
parents were aware of the purpose of the research and
they voluntarily agreed to take part in it. The research
has been realized in accordance with principals of
The Declaration of Helsinki and with the approval of
the Ethical Commision of the Faculty of Sport and
Physical Education No. 484-2, University of Belgrade.

Measurament

The testing of the participants was carried out
during February and March 2019. Prior to the testing,
the participants were explained the procedures and
shown the proper way of performing the tests. Each
of the participants had had 2 trial attempts before the
testing started.

Two reaction times were measured: simple and
choice; and two different test protocols were used. The
SRT test protocol consisted of 5 consecutive trials in
wich the visual stimulus, represented by a light-green
rectangle with a diameter of 15 cm, was shown on a
grey background of a laptop screen. The stimulus was
shown at a randomized time interval between 5 to 15
seconds. The participants were asked to respond to
the appearance of the stimulus as quickly as possible,
by pressing the corresponding mouse button using
the index finger. The SRT was measured starting the
application of the visual stimulus and terminated by
the pressing of the button on the mouse. Once the
SRT has been terminated, the stimulus would be
replaced by a grey background.

The CRT test protocol consisted of 5 consecutive
trials in which the visual stimulus was represented by
arrows pointing to the left or right, in a light-green
square with a diameter of 15 cm. The stimulus was,
the same as in the case of SRT, presented on a gray
background of the screen, at a randomized time
interval of 5-15 seconds, and participants were asked
to respond to the appearance of only one of the given
stimuli (only left or right-oriented arrow), ignoring
the other one. CRT was measured from the onset
of stimulus emission, until the press of the mouse
button.

All measurements were performed for the
dominant hand and the mouse was adjusted for
both left-handed and right-handed participants.
The average value of the 3 best attempts was used in
further data processing.

Variables

The reaction time was estimated by the following
variables:

o SRT - simple reaction time (measured for the
dominant hand) expressed in ms,

e CRT - choice reaction time (measured for the
dominant hand) expressed in ms and

o A RT - the difference between SRT and CRT
expressed in %.

Statistical analysis

A descriptive statistical procedure was applied
in the current study and the following indicators
were obtained: mean value (M), standard deviation
(SD), coeflicient of variation (cV%), minimum
(Min) and maximum (Max). The normality of data
distribution was verified using the Kolmogorov-
Smirnov non-parametric test (K-S). The differences
between the variables concerning gender and age of
the participants and the combination of these two
factors were examined by using two-way analysis
of variance of different groups (Two-way ANOVA),
while partial differences between defined subsamples
were determined by application of post hoc tests using
Bonferroni correction. All statistical procedures were
conducted using the Microsoft Office Excel 2007 and
IBM SPSS Statistics 20 software packages. The level of
statistical significance was defined for the probability
0f 95%, i.e. p < 0.05.
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RESULTS

The descriptive indicators for the reaction time
achieved on the SRT and CRT tests, as well as their
relative difference are shown in the Table 1. The results

Table 1. The descriptive indicators for the reaction time for boys and girls.

are presented at an overall level for both boys and
girls. The normality of data distribution is confirmed
by the results of the Kolmogorov-Smirnov test (Table
2). The descriptive indicators at the subsample level
for boys and girls for SRT and CRT, as well as their

relative difference are shown in the Table 3.

AS +SD cV% Min Max
SRT (ms) 166.35 + 24.41 14.67 124.67 220.67
?:Zs p CRT (ms) 261.39 + 61.13 23.39 153.67 388.33
ART (%) 34.12 + 1224 35.86 7.22 62.64
SRT (ms) 156.49 + 24.49 15.65 110.67 216.00
Girls
(0 31) CRT (ms) 244.19 + 49.43 20.24 162.33 383.33
ART (%) 34.77 +7.55 21.70 21.55 59.30

Note: SRT - simple reaction time expressed in ms, CRT - choice reaction time expressed in ms, A RT - the difference
between SRT and CRT expressed in %.

Table 2. Results of the Kolmogorov-Smirnov goodness of fit test for SRT, CRT and A RT, in relation to gender

and level of training

Kolmogorov-Smirnov goodness of fit test

Statistic df Sig.
SRT 118 31 0.200
Boys CRT .075 31 0.200
7-10 ART 118 31 0.200
Basic level of training SRT 188 16 0.136
Girls CRT 171 16 0.200
ART .188 16 0.136
SRT 187 16 0.138
Boys CRT 175 16 0.200
7-10 ART .109 16 0.200
Premastery level of
training SRT A11 15 0.200
Girls CRT 167 15 0.200
ART 216 15 0.058
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Table 3. Reaction time and reltive difference in SRT and CRT within sub-samples of boys and girls.

Boys Girls
Age (years) / Level of training
M SD M SD

SRT (ms) 176.70 21.20 169.00 22.39

7-10
. . CRT (ms) 289.02 54.94 256.26 38.88

Basic level of training

ART (%) 36.75 13.67 33.50 6.22
SRT (ms) 146.31 16.69 143.15 19.45

11-15
. CRT (ms) 207.86 28.06 231.31 57.20

Premastery level of training

ART (%) 29.03 6.62 36.12 8.76

Note: SRT - simple reaction time expressed in ms, CRT - choice reaction time expressed in ms, A RT - the difference

between SRT and CRT expressed in %.

The results of two-way analysis of variance (two-
way ANOVA) at the overall level confirmed that there
was no statistically significant difference of the results
for the SRT variable in comparison with Gender
(F,,,y = 127, p = 0.262), as well as no interaction
between the factors Gender and Training Level (F
= 0.224, p = 0.638), but also a statistically significant
difference in scores for the SRT variable relative to the
Training Level (F, = 34.28, n? = 0.31, p = 0.000).
Further analysis and application of a series of post
hoc tests using Bonferroni correction confirmed that
there were statistically significant differences between
the groups within subsamples of boys (MD = 30.38,
SD = 24.41, p = 0.000) in favour of the participants at
the pre-master level of training, as well as between the
groups within subsamples of girls (MD = 25.84, SD =
24.49, p = 0.001) in favour of the participants at the
pre-master level of training (Graph 1).

The results of two-way analysis of variance (two-

way ANOVA) at the overall level confirmed that there

was no statistically significant difference of the results
for the CRT variable in comparison with Gender
(F,,,,=0.16, p = 0.683), but that there is a statistically
significant difference in CRT values relative to the
factor Level of Training (F,, = 21.78, n’ = 0.22, p
= 0.000), as well as the interaction of factors Gender
and Training Level (F,,,, = 6.11,9°=0.07, p = 0.016).
Further analysis and application of a series of post
hoc tests using Bonferoni correction confirmed that
there were statistically significant differences between
the groups within subsample of boys (MD = 81.16, SD
= 61.13, p = 0.000), in favour of the participants on
the pre-mastery level of training, but not between the
groups within subsamples of girls (MD = 24.95, SD =
49.43, p = 0.153). Statistically significant differences
were also found between subsamples of boys and
girls at basic level of training (7-10 years of age) (MD
= 32.76, SD = 52.03, p = 0.030), but not at the pre-
mastery level of training (11-15 years of age) (MD =

23.45,SD =4541, p =0.179) (Graph 1).
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Graph 1. Analysis of reaction time for the two tests and their relative differences,
for a sample of boys and girls.

The results of two-way analysis of variance (two-
way ANOVA) at the overall level confirmed that there
was no statistically significant difference of the results
for the A BP variable in comparison with Gender
(F<1,74) = 0.61, p = 0.434) and Level of Training (F(1,74)
=1.08, p = 0.301), but also confirmed that there is an
interaction of the factors Gender and Training Level
(F,, 4 = 446,17 = 0.05, p < 0.038). The application of
a series of post hoc tests using Bonferoni correction
confirmed that there were statistically significant
differences between the groups within subsample of
boys (MD =7.71, SD = 12.24, p = 0.018), in favour of
the participants at the pre-mastery level of training

(Graph 1).

DISCUSSION

The aim of current study was to determine
whether the differences in simple and choice reaction
time between boys and girls of preadolescent and
early adolescent age existed, as well as the differences
between the participants on the basic and pre-
mastery level of karate training. Two-factor analysis
of variance revealed that there are no statistically
significant differences in relation to gender for SRT,
which is in agreement with previous studies on
the sample of karate athletes (Coskun, et al., 2014;
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De Brito & Silva, 2011). Statistically significant
difference in SRT was determined within subsamples
between BBLT and BRMLT, and GBLT compared to
the GPMLT, in favour of the karate athletes on the
higher level of training. The findings are in partial
agreement with the Ventes de Brito and Silva study
(2011) who found that athletes at the basic level of
training responded more slowly to a simple stimulus
than those at the pre-mastery level, but that these
differences were not statistically significant. The cause
of the disagreement between the findings obtained
may be explained by the age of the participants.
Namely, in the aforementioned study, the participants
at the basic level of training (26 + 10 years) were
on average older than those at pre-mastery level of
training (21 + 9 years), but also at the age when the
fastest RT is achieved (Pierson & Montoye, 1958).
On the other hand, the karate athletes included in
this study were children of preadolescent and early
adolescent age, who were still in the process of growth
and development that imply constant changes. In
this case, when it comes to RT, these changes are
represented by the reduction of the response time
to a simple stimulus among the older in comparison
with the younger participants (Ilida, Miyazaki, &
Uchida, 2010). Bearing this in mind, it is not entirely
clear whether the statistically significant difference
found between the subsamples of this study is due to
training, development process, or a combination of
these two factors.
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However, a comparison of the results obtained in
this study with those reported by Coskun et al. (2014),
provides a different perspective on the training
process and its possible impact on SRT. Namely,
Coskun et al. (2014) found that competitors between
10 and 12 years of age achieved significantly longer
SRT (0.160 + 0.037 ms) compared to juniors (0.138
+ 0.039 ms) and seniors (0.130 + 0.032 ms), but no
significant difference was found when compared with
cadets (0.144 + 0.035 ms). It can be assumed that the
training based on practicing of skills needed for the
acquirement of karate levels could be the cause of the
differences between the participants in this research,
i.e. that the early involvement into the competition
system is the cause of the absence of differences in
the research of Coskun et al. Namely, the early
involvement into the competition system remarkably
changes the training process and shifts its focus from
technical to tactical oriented training. In other words,
the focus of young athletes involved in competition
system shifts from learning the correct technical
forms at different stages of complexity, in controlled
conditions, to more intense stimulation of reaction
to the actions of opponents in free conditions. In
this way, the mechanisms which are developed
gradually and at a slower pace in the usual training
system, are triggered early in childhood. In this case,
pre-adolescent and early adolescent children are
exposed to stimuli which are usually characteristic
for adolescence or even adulthood.

Although findings of this study are in accordance
with the findings of Mudric et al. (2015), that karate
athletes who are at a higher level of training achieve
a shorter SRT compared to novices, the different
methodological approaches raise more questions.
In the aforementioned research, the offensive karate
techniques were used as stimuli and the defence
techniques were used as the response. Such a
setting leaves room for speculations, given that the
participants were karate athletes with at least ten years
of competitive experience on the onehand,and novices
on the other. In other words, the differences between
the experienced competitors and the novices cannot
be explained by the level of training alone. Namely,
some research shows that the expert advantage is most
obvious in tasks that are similar to real conditions in
which the sport-specific perceptual skills are assessed
(Mori, et al., 2002). So, when it comes to anticipation,
it has been confirmed that the ability of prediction
results in reduction of RT (Thomas, Gallagher, &

Purvis, 1981). It is reasonable to say that anticipation,
as a learning effect (Schmidt, 1968), depends on the
level of training, i.e. it is possible to avoid a backlog
in RT, at the expense of anticipation, that occurs
in situations where conventional RT tests are used
(Schmidt, 1968). In order to minimize the effect of
anticipation, the non-karate tasks were used in this
study. The test applied has provided such conditions,
so it can be stated with greater certainty that the
obtained results are not influenced by perceptual-
cognitive expertise. However, the question about the
extent to which the RT is the result of different level
of training, maturation, or a combination of these
two factors remains unanswered. A future research
which would compare a larger sample of participants,
in relation to gender, age, level of training and
competitive orientation might answer the question
more precisely. Finally, a complete understanding of
these processes is not possible without research of RT
among the inactive population, as well as comparison
between the karate and the athletes from other sports.

With regard to CRT, statistically significant
differences were found for the interaction of the
factors Gender and Level of Training. Namely, at
the basic level of training, girls achieve significantly
shorter CRT compared to boys. Therefore, it can
be said that resultsof this study partially confirm
previously published findings. They are in agreement
with the previous studies which suggested that there
are significant differences in CRT in relation to gender
(Coskun, Kogak, & Saritas, 2014; Der, & Deary,
2016), but not with findings that were in favor of male
participants. No tendency to maintain differences in
later age, at a higher level of training was confirmed.

It can be assumed that in the basic phase of training
the impact of training is not yet fully revealed as the
training program is aimed at less complex moving
tasks that are performed in simplified conditions
and without partners. So, it can be assumed that the
natural processes of maturing have a more significant
impact at this stage, in which boys and girls show
varying degrees of cognitive maturity. That is, girls,
at the expense of maturation process, achieve faster
information processing than boys, and therefore
significantly shorter RT. This assumption is based
on previous studies that have confirmed that girls
achieve shorter RT than boys in pre-adolescent and
early adolescent age (Fulton & Hubbard, 1975), and
that the difference for CRT is constantly increasing
with the increasing number of alternative stimuli, in
favour of girls (Fairweather, 1976).
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At the pre-mastery level of training, the focus of
training becomes oriented towards partner, learning
more complex technical forms and provoking neural,
physical and behavioral mechanisms at different
levels. The fact that an adequate stimulation in the
appropriate period of development contributes to
synaptogenesis is not an unfamiliar fact (Knudsen,
2004), and that specific operations in sensory periods
promote better performance and larger changes
in the corresponding areas of the brain (Penhune,
2011). The potential impact of training during this
period can, therefore, be discussed based on the
results obtained. Even though the importance of the
maturation process should by no means be ignored,
the obtained results could indicate that the influence
of training during this period is gaining primacy.
Accordingly, the absence of differences could be
attributed to the training process and the reduction of
RT among boys to the maturing process. The results
of comparison between the subgroups give us the
indications of how the gender-related differences are
manifested. The statistically significant differences
were found between boys BBLT (289.02 + 54.94 ms)
and BPMLT (207.86 + 28.06 ms), while they are non-
existent between girls. Even though GBLT (256.26 +
38.88 ms) achieve slower CRT in comparison with
GPMLT (231.31 + 57.20 ms), these differences are not
as emphasized as among boys.

When it comes to boys, the relative difference
between SRT and CRT, expressed in percentage,
decreases in the early adolescence, which coincides
with the pre-mastery level of training. In that period
A RT is 29.03 * 6.62%, opposite to 36.75 + 13.67%
noted on the basic level of training. Meanwhile,
a different tendency is found among girls. The
difference increases among the participants at the
pre-mastery level of training. The A RT on the basic
level of training totals 33.50 + 6.22%, while it reaches
36.12 + 8.76% on the pre-mastery level of training.
It should bebe emphasized, however, that statistical
significance was confirmed only on the sub-sample of
boys, not girls. The results obtained for ART may be an
indicator of puberty influence, but also a combination
of the training and maturing process. No statistically
significant gender-related differences were found for
A RT. When it comes to boys, the findings suggest that
the relative difference decreases due to the decrease in
CRT, which becomes significantly shorter in the pre-
mastery level of training. It appears, therefore, that
they are making dramatic improvement, comparedto
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girls who are more balanced in the progress. Besides,
another conclusion that can be made is that there is
a tendency of a constant shortening of SRT and CRT
among girls, while this is not the case among boys.

It can be assumed that these findings are due to
the different response of a boysgirlsa to the tasks of
the training process. The differences in technical
and tactical inventiveness, which are expressed in
a sports fight later on, are a starting point for the
speculation about creative problem solving. Men
show approximately 50% greater tendency towards
counterattack (Tabben et al., 2015) - a tactical form
which requires a high level of inventiveness relative
to the opponent’s activity, displayed in a short time
interval. However, a more detailed analysis of these
findings exceeds the scope of this study, but it
certainly leaves significant space for future research.

CONCLUSION

Based on the data analysis and in accordance with
the defined objectives, it can be concluded that the
SRT findings of this study are in accordance with the
results obtained in the previous studies. It has been
confirmed that there are no significant differences
in SRT between boys and girls. On the other hand,
significant differences were found between karate
athletes on the basic and pre-mastery level of training
(BBLT compared with BPMLT; and GBLT compared
with GPMLT), in favour of the athletes at higher level
of training. Such findings can only partially verify
the results of the previous research, and the reason
for this could be searched within the differences in
methodological approaches that limit the theoretical
speculation and require cautious in comparison of
data and drawing conclusions. Namely, the criteria
for the sample classification in the aforenamed
studies were not the same (competitive categories,
the level of competitive success, the level of training
where novices are compared with mastery level karate
athletes, competitors or a sample which hasn’t been
involved in the training process). Besides, the age of
the subject covered the period from the preadolescent
age to adulthood. Also, it should not be overlooked
that the experimental conditions were not even and
that the various stimuli were used when performing
the tests for SRT and CRT (from computer-generated
stimuli to specific karate techniques).
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It cannot be stated with absolute certainty whether
the acquired differences are the consequence of
karate training, the maturation process or the overlap
of these two factors. The problem becomes even
more complex, consequencely to the fact that an
increasing number of children in the early stages of
development are involved in the karate competition
system. This fact is supported by a growing number
of youth competitions organized by the World Karate
Federation (WKF), as well as redefinition of the
competition rules relative to ages below the cadet
level. Some future research should therefore take
this aspect into acount, too, paying attention to the
participants competitive orientation. In that context,
the research should examine the influence of SRT and
CRT in relation to competitive success.

Taking the gender-related differences at basic
level of training for CRT into account, the findings
of this study are in a partial accordance with the
results obtained in the previous studies. Namely, the
statistical significance was confirmed in favour of
girls in comparison with boys of preadolescent age
at the basic level of training. However, it remains
unclear whether the differences identified in this
study were caused by the process of maturation or
training, which is at this, basic level, simplified and
performed in facilitated conditions. On the other
hand, pre-mastery level of training is remarkably
more complex and to a greater extent focused on the
practice with a partner. Besides, the differences found
at the sub-sample of boys (and their absence on the
sub-sample of girls) do not provide a sufficient basis
for speculation about the impact of training on the
gender-related differences in results.

While observing the relative difference between
SRT and CRT, the tendencies noticed among boys
and girls differ. Statistically significant reduce in
ART can be noticed among boys at pre-mastery
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PA3JINKE ITPOCTOI 1 N3BOPHOT BPEMEHA PEAKIIUNJE
KOO MTAONX KAPATUCTA OBA ITOTA
PA3/INYNTOI HUBOA OBYYEHOCTU

Becna Bykosuh', Credan Mapkosuh', Henan Kopomanoscku®, Mupocnas Munosanosuh', Munusoj [lorncaj’

'®axynrer ciopra 1 GUIMIKOr BaCIUTaba, YHUBep3utet y Beorpagy, crygent [TAC, Cpbuja
*KpMMMHIMCTIYKO — [IOJIMIM]CKH YHUBep3uTeT y Beorpany, Cp6uja
*@akynrer criopra 1 GM3MYKOr BacIUTaba, YHUBep3uTeT y Beorpany, Cpbuja
"VIHCTUTYT 3a CIIOPT, TYpU3aM 1 YCIIyTe, Jy)KHO- Ypancku YHuBepsutet, Yerpabunck, Pycuja

Caxkerak

Y nopebemy ca ogpacnuma, gera umajy ciopuje npocto (IIBP) n us6opuo (VIBP) Bpeme peakunje (BP) Ha mpocTy 1 M360pHY BU3YeHY
npax. Ha ocHOBY nopataka u3 JOCTYIIHE JIMTEpaType, MOXKe Ce 3aK/bYUUTH Jja 6M pasjior MoIia OMTH MOBE3aHOCT TOiMHA CTAPOCTH Ca
6p3uHOM 06paje nHpOpMaLHja, anmu U fa Apyru GakTopy, MOMyT c1ablje MaKbe, Ha IpYMep, MOTy uMarty yruiaja. Heka ncrpaxnBama
II0Kas3yjy fa Kapare ¢aBopusyje pa3Boj KOTHUTUBHUX (yHKUMja, YKpydyjyhu u BP. Crora je umwp oBe cryamje 6Mo Ia yTBpAM ja Ju
usMeby feyaka u geBojunia IpeagoIecieHTCKOT M PaHOT afjo/IeCIIeHTCKOT y3pacTa, Ha y4eHNYKOM 1 IIPeIMajcTOPCKOM CTelleHy 00yke y
Kaparey, II0CTOje pas/iuKe 3a pocTo 1 1360pHO BpeMe peakuyje. TecTupaHo je 78 ncIuTaHMKa HOfE/bEHNX Y YETUPY CYyOrpyIIe, y OZHOCY
Ha I1071 U CTeIleH 00Y4eHOCTH, TPUMEHOM oCceOHO u3ajHupaHor copTBepa 3a Mepeme BP, passujeHor y nporpamckom nakery LabVIEW
2012. IBodpaxropckom ananusoM Bapujance (Two-way ANOVA) yrepheno je na Hema pasnuka usMmeby pesynrara gedaka u geBojumiia
ocrBapeHux 3a IIBP, anu fja cy oHe 3HavajHe Ha HUBOY Cy0Oy3opaka II0 KpuTepujymy Majcropcra. Kaza je y muramwy VIBP, pasnuke cy
yTBpheHe Ha HUBOY CyOy30pKa fiedaka, kao 1 n3Meby 1osioBa Ha yueHn4KoM HuBOy o6yke. He Moxe ce ca curypHouhy TBppuTH ja i cy
nobujeHe pas/iuKe MOCTEANLA TPEHIHTA VIN HEKVX APYIYX (U3NOJIOLIKO-KOTHUTUBHIX eHOMEeHa, OfIHOCHO Ipolieca ca3peBama. Crora
6u 6ynyha ncrpaxxnBarma Mopaa fja o0yxBare LIMpYU y30paK — IOIY/IAljy HeaKTUBHE, Kao U fielie YK/bydeHe Y Ipyre CIIOPTOBe.

Kpyune pea: BPEME PEAKLIMJE / HUBO OBYYEHOCTM / JIELIA / KAPATE /

YBO[I

MaxkcuManHa 6p31Ha KpeTama Hije IPUOPUTET Y
CBVIM CIIOPTOBJIMA, /I C€ MAKCMaTHO Op3a peakiunja
YIJIaBHOM CMaTpa BaKHUM (PaKTOPOM YCIEIIHOCTH
(Vencesde Brito & Silva, 2011). CnocobHocT
yodaBama 1 eKCTpakiuje 6uTHUX mHpopmauuja y

cMaTpa ce ma OM TPEHAXXHU 3afal[M 3aCHOBAHU Ha
mTo KpaheM BpeMeHy pearoBama Ha aKTUBHOCT
IPOTMBHMKA, MOI/IM Ja BOfle Ka pasBOjy BEIITHHE
Hepleniyje u HecrerupuIHNX 6a3MIHNX CEH3OPHUX
¢yHkiuja kaparucra (Mori et al., 2002; de Brito &

YCTIOBMMa BPEMEHCKMX U NMPOCTOPHMUX OTpaHMYeHa
IpefCTaB/ba KBA/IMTATUBHY PA3/IMKY Y OCTBAPUBAY
pesynrata usMeby cmopTmcra pasaMuMTOr HMBOA
tpeHupanoctu (Heirani, Vazini Taher, Soori, & Rah-
mani 2012; Mori, Ohtani, & Imanaka, 2002; Miiller
& Abernethy, 2012). Taxobe, pacmpocrpameno je
yBepeme [a je Op3MHa peakuuje y Kaparey jenHa
on pmerepmymHaHTH ycrmexa (Chaabene, Hachana,
Franchini, Makouer, & Chamari 2012; Vencesde
Brito & Silva, 2011; Mori et al., 2002). C tum y Be3un,

Silva, 2011).

Bpeme peaxnuje (BP) pedmuume ce xao mepa
Op3uHe IepLeNTUBHO-KOTHUTUBHOT cucteMa (Jen-
sen, 2006),u3pa>keHa Kpo3 BpeMe Koje IIPOTeKHe
of mojaBe ctumyinyca go oxprosopa (Heirani et al.,
2012). McTpakuBaum pasnmKyjy ABa OCHOBHA THUIIA
BP: mpoctu u usbopun. Ilpocto Bpeme peakunje
nojpasyMeBa jefaH OATOBOP Ha jefaH CTUMYIYC,
y TO3HAaTUMM YCIOBMMa M WITO KpaheM BpeMmeHy.
V360pHO Bpeme peakumje IIpefcTaBba IITO je
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Moryhe Op)Xy peanmsanujy MOTOPHOT OArOBOpa Y
CUTyaIujy Kafia IOCTOjM U a/ITePHATUBHU CTUMYITYC
(Schmidt & Lee, 1999). CnenuduyHocT cnopra
yTHUde Ha pa3BOj CEH30PHO-KOTHUTMBHUX BeIITHMHA
(Nuri, Shadmehr, Ghotbi & Moghadam, 2012), a
HECTIOPTHUCTN y Topehermy ca CIopTiCTIMa OCTBapyjy
nyxe BP (Tanaka, Hasegawa, Kataoka & Katz, 2010;
Youngen, 1959), 6uno #a je ped 0 BU3YETHOM WIK
aymutuBHOM cTmMmynycy (Atan & Akyol, 2014).
HesaBucrHo op Tora ma /MM je y MCTpaKMBamuMa
IpUMeeH CTUMYTYC creridudan 3a copT (HIIp. 3a
CIIOPT KapaKTepPUCTNYHA TEeXHMKA) WIN He, CIIOPTH-
cTy ¢y octBapuBamu kpahe BP 3a MoTopHu ofrosop
(Tanaka et al., 2012; Youngen, 1959; Atan & Akyol,
2014). U mopep, Tora mro ce BP cmatpa jegHUM Off
IpeAKTOpa YCHEIIHOCTI y Kaparey, Mamu je 6poj
cTynmja Koje ce 6aBe oBuM npo6nemom (Chaabene et
al., 2012). IlITa Buiue, meby fo capma my6MMKOBaHUM
UCTPOKMBABIMa, IpPUMETHA je HeXOMOTEHOCT
Hajasa, amM M Pa3HOMMKOCT y METOOTOUIKOM
npuctyny (Mori et al., 2002; Chaabene et al., 2012;
Mudric, Cuk, Nedeljkovic, Jovanovic, & Jaric 2015).
Y HmocajaimuM MCTPOKUBABMMA  TEXMNIITE
MHTEpPeCcOBamba YITABHOM je 6110 Ha McInTyBamy BP
KapaTuCTa BICOKOT HMBOA 00YYEHOCTH Y TOYETHUKA.
Kapa je y mutamy mpocto Bpeme peaknuje (IIBP),
Mopu u cap. (2002) HKUCY YCTAaHOBMIM 3HadajHe
pasnuke usMeby KapaTucTa HOCMIAIA I[PHOT Iojaca
¥ MCIIUTAHVKA KOjyi HUCY OM/IN y KapaTe TPeHa)KHOM
npouecy. CynmpoTHO TOMe, Ppe3ynTaTV KacCHUjUX
UCTpaXMBamba YKadyjy MAa KapaTUCTM BUCOKOT
CTereHa OOY4eHOCTH, 6e3 003upa Ha IMpUMeHeHN
IPOTOKO/, KOHCTAaHTHO OCTBapyjy Kpahe Bpeme
peakumje y opHocy Ha moderHuke (Tanaka et al.,
2012; Mudric et al,, 2015). C gpyre cTpaHe, HOCTOjI
CaIJIACHOCT HaJa3a Kajia je ped 0 n360pHOM BpeMeHy
peaknuje (VBP). Kapare excmeprtm cy 3HaJajHO
Op>xu op moderHuka y obyun (Mudric et al., 2015)
n Hecroptucra (Mori et al, 2002). VMHTepecanT-
HoO je, mehytum, ga BP kox mouetHuka Bapupa. Ila
TaKO, IITO je NHHOPMATUBHOCT O MO3ULVU Y OFHOCY
Ha nporuBHUKa Beha — xpahe je BP (Tanaka et al.,
2012). Taxobe, pe3ynraTn jemHe CTymuje ykasyjy jga
CIOPTUCTUMA KOjU TPEHUPAjy Ay>Ke U MMajy BUIIE
MICKYCTBa, Tpeba BiIlle BpeMeHa 3a OfiTOBOP, /i 1 Jja
IpaBe Mambe IPelllaka Kajla je IpUMeheH IPOTOKOT
3a VIBP (Vencesde Brito & Silva, 2011). [Tonmasehu o
IPeTHOCTaBKe Jja CIeNV(PIIHN 3aXTeBI OOPUIAUKOT
CIIopTa MOTY Ja YTUYY Ha IepLeNTHBHO-MOTOPIYKe
criocobHOCTH CrIOpTICTA, YeH m cap. (2017) mopenym

cy fiBa 6opumiadka ciopTa — TekBoH/o 1 Kapate (Chen
et al,, 2017). IIpernocTaBmm cy ma cnopTcka 6op6a,
KOja je y TeKBOH/J0y 6a3ypaHa Ha HOXXHUM yZjapLiuMa,
MOJK€ [OBECTU 0 TOTa fla OBU CIIOPTUCTU Pas3Bujajy
Op>Xy HepLenTUBHY 00pafy y OFHOCY Ha KapaTucre
Kako 01 KOMIIEH30Ba/lN Ay)Xe BpeMe HEeOIIXOZHO 3a
HOKpeTame Nomux ekcTrpemutera. [IBP xopumheno
je Kao Mepa Op3uHe IepLenTIBHE 00paje, a 3HaYajHe
pasnuke yrBphene cy nsmehy nopehenux rpyma, Ha
padyH 6o7pux pesynrara 3a IIBP koje cy octBapumm
TeKBOH/UCT.

Cryauje y o671acTi MOTOpHe KOHTpOJIE YKa3yjy fia
ce BP nosehasa ca cnoxenomhy 3agarka (Haibach,
Reid,&Collier,2011). Takobe, mojennHancTpaknpama
notspawiaa cy nosesanoct msMehy VIBP u Husoa
obyuyeHOCTM KOf 06a moma. OBakBM Hasmasy yKasyjy
Ia Cy CIIOPTUCTH KOju OCTBapyjy Opxke VIBP 6muxn
TaKMIYApCKUM IIeppopMaHcaMa BMCOKOT HIBOA
(Heirani et al, 2012). Cimyan 3ak/py4ak U3BOfe
Mopu u cap. (2002) kaja cy y OIUTamby KapaTUCTH,
TOK CAacBUM [pyrauyjy HepCcHeKTUBY Ha 3Hauaj BP
y Kaparey majy pesyrrarn mnopebema kaparmcra
Off perMoHaJIHOT [0 MebyHapogHOT TaKMMYapCKOT
HuBoa. Haumme, Maptuues me Kemn m cap. (2015)
YTBPAWIN Cy BUIIECTPYKOM PerpecOHOM aHAIN30M
Ia TaKMMYApCKO MCKYCTBO M yCIeX HICY 3HadajHU
npepyukTopu VIBP (Martinezde Quel et al., 2015). Ta
TaKMUYAPCKI CTATyC CIOPTUCTA HUje Y 3HAYAjHOj
Besu ca IIBP u VIBP saxmpyuyjy u Komkyn u cap.
(2014) (Coskun, Kogak, & Saritas, 2014).

VicTpaxuBame M3BEEHO Ha Y30PKY OHpACIUX
MYIIKapalia 1 )keHa y Bennkoj bpuranuju, morsphyje
oBe3aHoCT BP ca rogmHaMa, Te ga HaAaKOH KaCHUX
IBafieceTUX BpeMe peakijuje, KaKo IIPOCTO TaKO I
u360pHO, IoCTaje gyxe 1 BapujabwiHmje. IIpumer-
HO je /ia Cy IpOMeHe HelMHeapHe, Kao I Ia je TaKBa
TeHZIeHIIMja BUIIe u3pakeHa 3a [IBP. Yrephene cy n
3HauajHe pasyuke n3Meby monosa. JKeHe, He camo fa
Cy cIlopyje y OBHOCY Ha MyIIKaple, Beh cy mrxoBu
pesynratu n Bapujabwiamju. Takobe, pasmuke cy
Buire uspaxeHe 3a VIBP nero 3a [IBP (Der & Deary,
2006). Vnak, Hamasy MCTpaXKuBama JOOMjeHU Ha
Y30PKY KapaTICTa, HABOJE Ha 3aK/by4aK Jia IO Huje
3HauajHO mose3aH ca BP, anu ce youaBa renpennmja
Ia xXeHe ocTBapyjy kpahe BP y ogHOCY Ha MymIkapie
(Vences de Brito & Silva, 2011). Komkys u cap. (2014)
TOILIM CY 1O HELITO PYTauMjiX Ca3Hama. Y TBPAWIN
cy, HauMe, na m3Mmehy mymkapama u >keHa Hema
pa3nuka Kaja je y nutamwy IIBP, anu ga sHauajHe
pasnuke mocroje 3a VIBP y xopuct mymkapana.
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Cnaby nosesanoct n3Mehy moma n VIBP, y xopuct
MyLIKapana, yrepaumm ¢y Maprunes ge Ken u cap.
(2015). Pesynratn ncrpaxusama Benrec ge bpura
n Cunse (2011) yxasyjy ma usmeby kapaTmcra
PasIMUNTOr IO/, Y3pacTa M HMUBOA OOYYEHOCTH
HeMa 3HayajHMX pasnnka 3a octBapeHo I1BP. Takobe,
jeNVIHO MICHIUTAaHMUM CTapuju Of 35 TOAMHA MMajy
3Ha4ajHo fyxe VIBP y ognocy Ha ocrarne.

Y mnopebemy ca ompaciumma, fena oCTBapyjy
criopuje mpocto 1 nsbopHo BP. Y curyanujama xaga
Beha kommunHa nHpopManMja 3axTeBa 00pany, gema
He caMo fia cy criopuja, Beh cy n mame eduxacHa.
Pasnor Moxxe 6MTV IOBE3aHOCT TOfMHA CTAPOCTH Ca
OpsuHOM 0bOpaje nHpopManuja y 6uno kojoj dasu,
am1 U apyru (GaxkTopy, MONyT Clabuje MaxKme Ha
npumep, Mory nmaru ytuunaja (Haibach etal., 2011). C
TVIM Y Besl, fiella YK/by4eHa y IIporpaM Be>kOarma Ka-
parea MoOITIa 6M OCTBapUTH MO3UTUBHE edpekTe Kasja
je y muTamy pasBoj KOTHUTUBHMX QyHKIMja. Hanme,
HEKa MCTpa)kKuBamba I0Ka3yjy /la Kapare IocCIelyje
Pa3BOj KOTHUTUBHUX QyHKIHUja, yKbydyjyhu n BP,
Op3uHy oOpage mH(pOpManuja, pagHy MeMOpujy
U BU3YeTHO-MOTOPHY KoopamHanujy (Alesi et
al., 2014). Mebytum, crymmja koje ce 6aBe OBMM
npobrmeMuMa KoOfi flelle  TPeajoNecleHTCKOT M
a/I0NIeCLIEHTCKOT Y3pacTa, roToBO Ja Hema. HasHake
o Mmoryhoj moBesaHOCTVM Kapare TpeHuHra ca BP
KOl OB€ IIOIyJIallMje [ajy pe3ynTaTy UCTPaKUBamba
KojuM je yTBpbeHa 3HauajHa pasnuka 3a IIBP mu
VIBP usmeby pene yspacra 10-12 rogmsa ca jegHe
cTpaHe Te, jyHuopa (16 n 17 r.) u cennopa (18+ r.)
ca ppyre.Takobe, Hucy yTBpheHe 3HauajHe pasmuke
usmeby kagera (13-15 r.), jyHnopa u ceHMNOpa, ann
je mpuMeTHO KOHCTaHTHO cKpahemwe BP y ogHOCY Ha
nosehame roguna crapoctu (Coskun et al., 2014).

CBakako OCTaje HENO3HaHMIIA fla /I KOJ
KapaTyCTa, IIpeajjoeclieHaTa ¥ pAaHMX a[jo/leClieHaTa,
HE3aBUCHO Off YK/bYYEHOCTM y CHUCTeM TaKMMYemba,
nocroje pasmuke 3a IIBP m VIBP. Takobe, Hnje
IIO3HATO JIa /M Y TOM Y3PacTy IOCTOj! TIOBE3aHOCT
usmehy BP m moma. Ocum Tora, Hema moparaxa
foOMjeHNX Ha MOMy/IalMju KapaTUCTa Koju ce OaBe
penatusHOM pasnukom nsmeby IIBP u VIBP. Crora je
/b OBOT MCTPaXKMBarba 610 ja yTBpay aa v usmehy
fiedaka M JIeBOjYMIla IPeajloNIeCIIeHTCKOT ¥ PaHOr
a/I0NIECIIEHTCKOT y3pacTa, Ha Pa3/lIM4UTOM CTeleHy
00yKe, ITOCTOje pasyMKe 3a IPOCTO ¥ N3OOPHO BpeMe
peakIyuje, Kao M Jia YTBPAM KOMMKE Cy pelaTMBHE
pasnuke usmeby IIBP u VIBP y 3aBucHoCTM OFf HMBOA
o0yke 1 mora.
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METO]I PATTA

OBO WCTpaXMBame je TPaHCBEP3ATHOI Kapak-
Tepa. Mepema cy peann3oBaHa NPUMEHOM MeTOfie
TEPEeHCKOI TecTupama. Ilomaum cy y3opKoBa-
HU KopuinheweM codTBepa 3a TecTupame BP,
pasBMjeHOr 3a ImoTpebe OBOT WCTPAXNBaMba, Y
nporpamckoM makery LabVIEW 2012. TIpeunsHoct
codrBepa uspaxena jey 1 ms (Markovi¢ et al., 2019).

Ysopak

Y ncrpaxkuBamy je y4ecTBOBaIO 78 MCINTAHMKA,
cTapoctr off 7 io 15 roguna (meyaka n = 47, mpocey-
He ctapoctu 10.73 + 2.31; neBojunna n = 31, mpoceu-
He ctapocTy 11.41 * 2.12), mimaaux Kapartucra. Vc-
NUTaHNLM CY NOfIe/b€HN y OFHOCY Ha IO U y3pacT,
Ha 4eTHpy CyOy3opKa: fedalyl y Y4eHUYKOj o0y
(JYYO) 7-10, n = 31 u mevany y mpefMajcTOpCKoj
obynu (OYIIO) 11-15, n = 16; u pgeBojunme y
yueHnukoj obyun (IBYO) 7-10, n = 16 u geBojunie
y mpenmajcropckoj obyum (IBIIO) 11-15, n = 15.
Kpurepujym 3a popmupame rpymna geduHucas je y
ofiHOCY Ha (hase TpeHaXHOT mporeca. Hanme, obyka
BexkOaya 10 CTUIama MajCTOPCKOT 3Bamba MOXe Ce
HOZIeTINTH Y fiBe (ase: YIEHNYKY U IIPEAMajCTOPCKY.
IIpBa - yyeHnuka ¢asa obyke, moppasyMeBa yderme
OCHOBHE TeXHIKe, CTHUIjalbe 3Bama [0 3€/€HOT
mojaca ¥ OAroBapa y3pacHoM o6y mo 11 ropuHa.
Y npyroj - nmpenmMajctopckoj ¢asm obyke, Bexxbaun
yde C/IOXKeHMje TeXHUYKe eJleMeHTe, KOMOMHaIuje
6710k0Ba 11 yiapana, ¥ Ipuo/IbKaBajy ce MajCTOPCKOM
uctnty. Taj mepuop mogynmapa ce ca y3pacTom o 15
TOfIMHA.

CBU ucnuTaHunm ¢y 6mm Bexbady yK/bydeHU
y TpeHa)XHU Ipolec TpU IyTa HENE/BHO y CBOM
Kapate k1y6y. Huko o ncnmraHuka Huje IpujaBuo
lla uMa BU3yelTHEe CMeTHe, HUTU CTambe Koje Ou
oMeTajo QyHKINjy JOMUHAHTHE pyKe. VcnuraHumm
U BUXOBJ POAUTEBU Cy OVWIM YIO3HATH Ca LU/beM
UCTPaKMBamba U JOOPOBOBHO Cy HPUCTAIM JAa Y
IbEeMY Y4ecTByjy. VicTpaxkupame je peannsoBaHO Y
CKIafly ca IOCTy/IaTuMa Xe/ICHHIIKe JleKaapanyje u
y3 opobpeme ETnuke komucuje Gakynrera ciopra u
¢usuukor BacnuTama, 6poj 484-2, YunuBepsurera y
beorpany.
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Mertope mepema

Tectupame ucnuTaHNKa 00AB/BEHO je Y IIEPUOLY
¢debpyap - mapt 2019. rogune. [Ipe moyeTka TecTu-
pama, MCHMTAaHMIUMA Cy OfjallllbeHN IIpoLenype
U HauyH u3Bobhema TecroBa. VcnmuraHuiu cy mpe
TeCTUparba MMaJIy 10 iBa IPOOHa IOKYyIIaja.

Mepena cy pgBa BpeMeHa peakluje: IpPOCTO U
n3bopHo; a kopmirheHa cy faBa pasanMumTa TECT
npotokona. IIporokon mcnurusama IIBP cacrojao
ce off 5 y3aCTOIIHMX Meperba y KOjUMa je BU3YETHN
CTUMYIyC 4YMHMO KBafipaT CBeT/IO3eneHe 6oje,
IIpevHMKa 15 cm, Npe3seHTOBaH Ha CMBOj IO3aJMHA
ekpaHa sanTtoma. CTUMyIyC je IIpe3eHTOBaH Y
PaHAOMM30BaHOM BPEMEHCKOM MHTEPBaIy off 5 o 15
cexyHau. Of UCIMTAHMKA je 3aXTE€BAHO /1a Ha II0jaBy
CHTHaJIa pearyjy y mro KpaheM BpeMeHy IPUTICKOM
KaXumnpcra Ha Ttactep muma. IIBP mepeno je op
IoYeTKa €eMMUTOBamba BU3YEIHOI CTUMYylyca U
IPEeKU/IaHO je MPUTKUCKOM Ha TacTep MMIIA, HAKOH
yera OM CTUMYIYC IIOHOBO OMO 3aMereH CHBOM
MO3a/IMIHOM.

IIpoTokon mcnmrmBama VIBP cacrojao ce op 5
Y3aCTOITHMX Mepetba y KOjIMa CY BU3Ye/THU CTUMYITYC
YyHWIE CTpelule YCMepeHe Y JIeBY WM JIeCHY
CTpaHy, y KBafipaTy cBeT/I03e/eHe 60je npeynnka 15
cm. Ctumynyc je, xao u cny4ajy IIBP, mpesenTosan
Ha CMBOj II033/IHI €KPaHa y PaHIOMI30BaHOM Bpe-
MEHCKOM MHTepBaNy of 5 mo 15 ceKyHpu, a Off MC-
IIMTAaHMKA je 3aXTEBAHO Jla pearyjy Ha II0jaBy CaMo
jemHor oprosapajyher ctumymyca (camo jeBO mm
CaMo JIeCHO OpMjeHTHCaHe CTpenlie), UTHopuiryhu
npyru. VIBP MepeHo je of modeTKa €MUTOBamA
CTUMY/Tyca 10 IPUTUCKA TaCTepa MUILA.

CBa Mepermba U3BpILEHA Cy 3a JOMUHAHTHY PYKY, a
MMILI je 6M10 IpuIaroheH 1 1eBOPYKUM U leCHOPYKUM
ucnutanuuuma. Cpefma BpefHOCT 3  Hajbosba
HOKyIIaja kopuirheHa je y a/boj 06pajy mopataxa.

Bapuja6ne

Bpeme peaknmje mnpouemeno je cnegehum
Bapujabmama:

o IIBP - mpocTto Bpeme peakuuje (MepeHO 3a
JIOMIHAHTHY PYKY) U3Pa)KeHO Y ms,

o VIBP - m36opHO Bpeme peaxiuje (MepeHO 3a
JIOMUHAHTHY PYKY) U3Pa)KeHO Y MS U

« A BP - pasnuka usmebhy I1BP n VIBP uspaxena
y %.

Crarncrmyka aHaamnsa

VY oBOM pany mpUMemEHa je JeCKPUIITHBHA
CTaTHCTUYKA TMpolLeaypa KOjoM cy ao0ujeHn
cnenehn mokazaTesbH: apUTMETHYKA CpeluHA
(M), ctannapnasa aesujanuja (SD), koeuiujeHT
Bapujanuje (cV%), munumym (Min) u MakcCuMyM
(Max). HopmamHoct nuctpuOynuje mojaTaxa
MpoOBEpeHa je MPUMEHOM HeMapaMeTpPHjCKOT
tecta Kommoropo-CmupnoB (K-S). [Ipumenom
IBO(AKTOPCKE aHAIM3E BapHjaHCE Pa3IMYUTHX
rpyna (Two-way ANOVA) wucnutuBane cy
pasznuke u3mely Bapujabnu y ogHOCY Ha TOJI
U y3pacT HUCIUTAaHUKA U KOMOMHAIIM]Y OBa JBa
(dakTopa, OK cy 3a yTBphuBame mapiujamHux
paznuka cyOy3opka KopuiiheHH TOCT XOK
TECTOBH y3 mpuMeHy boHdeponu kopekimje.
CBe craTHUCTMYKE MpPOLEAYpEe W3BPIICHE CY
nporpaMckuM maketuma  Microsoft  Office
Excel 2007 u IBM SPSS Statistics 20. Huo
3Ha4YajHOCTU OMO je AepUHICAH 32 BepoBaTHONY
01 95%, onnocHo p <0.05.

PE3YIITATU

Tabena 1 mpukasyje HeCKpUIITHBHE IOKa3aTesbe
3a BpeMe peakliyje ocTBapeHe Ha TecToBuMa IIBP n
WBP, xao 1 3a UXOBY pelaTUBHY pas3nuky. Pesynratn
Cy NpUKa3aHM Ha TeHEpPaJHOM HMBOY 3a Jledake
un pesojumue. Pesynratu Kommoropos-CMupHOB
TecTa IMOTBPAVIM Cy HOPMAaJHOCT AUCTpUOyLMje
noparaka (Tabema 2). Y Tabemm 3 mpuxasanm cy
IeCKpUNTVMBHM IIOKa3aTe/byl HA HUBOY cybysopaka
neyaka 1 fesojunia 3a IIBP u VIBP, kao 1 3a muxoBy
peNaTUBHY pasuKy.
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Ta6ema 1 [JeckpunTuBHY ITOKa3aTe/bl) 32 BpeMe peakiiuje, 3a Jedake I JeBOjunIie

AS £ SD V% Min Max
IIBP (ms) 166.35 + 24.41 14.67 124.67 220.67
J(Ine:ag’; VIBP (ms) 261.39 + 61.13 23.39 153.67 388.33
A BP (%) 34.12 +12.24 35.86 7.22 62.64
[IBP (ms) 156.49 + 24.49 15.65 110.67 216.00
H‘(’:":";';;*e VIBP (ms) 244.19 + 49.43 20.24 162.33 383.33
A BP (%) 34.77 +7.55 21.70 21.55 59.30

Jlerenpa: IIBP — mpocTo BpeMe peakiinje M3paXkeHO y MUIUCeKyHAaMa, VIBP — nus6opHo Bpeme peakijije M3pakeHO Y MIIICEKyHAaMa, A
BP - penatuBHa pasnuka usMmeby IIBP u VIBP uspakeHa y npoueHTMa.

Ta6ena 2 Pesynraru Konmoropos-CMupHOB TecTa HOpMaTHOCTY AUCTpuOyLMje ogaraka 3a IIBP, VIBP u ABP,
3a Jledake 1 JeBOjUMIle Ha yIEHIYKOM U [IPEMajCTOPCKOM HUBOY 00yKe

Konmoropos-CMupHOB TecT

Statistic df Sig.

IIBP 118 31 0.200

Heganm VBP .075 31 0.200

7-10 ABP 118 31 0.200
Yyennmukn

HIBO 0GyKe I1BP 188 16 0.136

HeBojune NBP 171 16 0.200

A BP .188 16 0.136

IIBP 187 16 0.138

Hevyanu VBP 175 16 0.200

7-10 ABP 109 16 0.200

IIpepmajcropcku

HUBO 06yKe T1BP 111 15 0.200

HeBojunie VBP .167 15 0.200

A BP 216 15 0.058

Ta6ema 3 Bpeme peakunje u penatusHa pasnuka [IBP u VIBP, Ha HuBoy cybysopaka fedaka u eBojuuiia

Hevanu HeBojunie
V3pacr (ropn.) / Huso o6yke
M SD M SD
TIBP (ms) 176.70 21.20 169.00 22.39
7-10 UBP (ms) 289.02 54.94 256.26 38.88
Yyennukn
A BP (%) 36.75 13.67 33.50 6.22
TIBP (ms) 146.31 16.69 143.15 19.45
11._15 VBP (ms) 207.86 28.06 231.31 57.20
IIpenmajcropcku
A BP (%) 29.03 6.62 36.12 8.76

Jlerenpa: IIBP - mpocTo BpeMe peakiiuje M3pa>keHO Y MUIMCceKyHziaMa, VIBP — n36opHo BpeMme peakiiuje M3pakeHO Y MIIMCEKYH/iaMa,
A BP - penarusna pasnuka usmehy IIBP n VIBP uspakena y npoleHTIMA.
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Pesynratu sBodakTopcke aHA/MN3a BapujaHce (two-
way ANOVA) Ha reHepaTHOM HUBOY IIOKa3amm Cy
Ta HeMa CTaTUCTMYKM 3HadajHe pa3iMKe pe3ynaTaTa
sa Bapujabny IIBP y opnocy na Ilon (F,, = 1.27,
p = 0.262), xao u pa Hema uHTepakuumje (akTopa
Ion u Huso o6byxe (F,,, = 0.224, p = 0.638), am na
IIOCTOjM CTAaTUCTUYKM 3HAdYajHA Pas3/MKa y pesynTaTuMma
3a Bapujabmy IIBP y omHocy Ha HuBo obyxe (F(1,74) =

34.28, n* = 0.31, p = 0.000). JajpoM aHAMM30M M

450.00 ~

IpUMEHOM cepuje MOCT XOK TecToBa y3 bondepo-
HJI KOPeKIINjy, yTBpheHo je ma mocroje CTaTUCTUIKM
3HavajHe pasyuke usMelhy cybysopaka geuaxa (MD =
30.38, SD = 24.41, p = 0.000) y kopucT ncnnTaHuka Ha
npenMajcTopckoM HUBOy o6yke, kao u n3Meby cy6yso-
paxa meBojunta (MD = 25.84, SD = 24.49, p = 0.001)
Y KOPUCT UCIIMTAHNKA Ha IPEAMajCTOPCKOM HUBOY 00OyKe
(Ipadukon 1).

,_l* [ 1%

40000 4 [ 1*

350.00 H
300.00 A

250.00 -
200.00 - I
150.00 - I I ITHO
(11-151.)
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oo K i’
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= VHO
(7-10r.)

[IBP(ms) MBP(ms) ABP(%) IIBP(ms) UBP(ms) ABP(%)

Jleuanu

Jlerojuntie

Jlerenpa: IIBP - mpocTo BpeMe peakiiuje M3pakeHO Y MUIMCeKyHiaMa, VIBP — n36opHo BpeMme peakiiuje M3pakeHO Y MIIMCEKYH/iaMa,

ABP - penatyBHa pasnuka usmehy IIBP u VIBP m3paxkeHa y HpOLEHTUMa,

* HUBO 3Ha4ajHOCTM HeduHUCcaH 3a p < 0.05,

YHO - yyennuxn Huso o6yke, ITHO - nmpepmajcTopckit HUBo o0yke.

Ipaduxon 1 Anamisa BpeMeHa peakijyje Ha jBa TeCTa I BJIXOBE PeIaTUBHE Pas/IlKe,
Ha CyOy30pKy Jledaka ¥ JJeBOjunIia

Pesynratu pnBodakTOpcKe aHamM3a BapujaHCe
(two-way ANOVA) Ha reHepaTHOM HNBOY IIOKa-
3aM Cy fla HeMa CTaTUCTUYKY 3HauyajHe pasJuKe
BpenHoctu VIBP y ognocy Ha ITon (F(1,74> =0.16,p =
0.683), a;m1 ma TMOCTOjM CTATUCTUYKM 3HAa4YajHA pas-
nuka BpepHocTy VIBP y omHocy Ha daxrop Hmso
o6yke (F<1,74) = 21.78, n? = 0.22, p = 0.000), xao u fa
nocroju nHTepakuuja gaxkropa ITon n Huso obyke
(F<1,74) =6.11,9? = 0.07, p = 0.016). [Ta/jpoM aHAIN30M
U TIPYIMEHOM Cepuje IOCT XOK TecToBa y3 boHdepo-
HJ KOPeKIINjy, yTBpheHo je a mocToje CTaTUCTUIKM
3HavajHe pasimuke usMehy cybysopaka medaka (MD
= 81.16, SD = 61.13, p = 0.000), y KOpUCT UCIuTa-
HJKA Ha IPeMajcCTOPCKOM HMBOY OOYKe, almu He 1
cybysopaka fieBojunua (MD = 24.95, SD = 49.43, p =
0.153). Takobe, yTBpheHe cy cTaTucTM4ky 3HaYajHe
pasmuke n3Meby cybysopaxa fjeqaka 1 jeBojumLa Ha

Y4EeHNYKOM HUBOY obyke (7-10 rommnHa ctapocTin)
(MD = 32.76, SD = 52.03, p = 0.030), anu He u Ha
IIpeMajcCTOpPCKOM HIUBOY obyke (y3pact 11-15 rogu-
Ha) (MD = 23.45, SD = 45.41, p = 0.179) (Ipaduxon
1).

Pesynratu pBodakTOpcKe aHanM3a BapujaHCe
(two-way ANOVA) 3a Bapmjabny A BP mokasa-
NN Cy Ja Ha FeHEePaJIHOM HUBOY HeMa CTaTUCTUYKU
3HavyajHMX pasnuka BpegHoctyt A BPy ogHocy Ha Ilon
(F<1,74) = 0.61, p = 0.434) n Huso obyke (F(1,74> =1.08,
p = 0.301), anu ma mocroju mMHTepakuuja dakropa
ITon nu Huso o6yxe (F(1,74> =4.46,1?=0.05, p < 0.038).
[TpumeHOM cepmje IOCT XOK TecToBa y3 BoHdepo-
HY KOPEKLNjy, yTBpheHO je fa ocToje CTaTUCTUIKN
3HauajHe pasyuke nsMehy cybysopaka gedaka (MD =
7.71,8D = 12.24, p = 0.018), y KOPKCT MCIUTAHNKA Ha

npeMajcTopckoM HBOY obyke (Ipadukon 1).
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MUCKYCUJA

IIwsp oBor mcTpaxxkmpamwa 610 je ma yTBpAM fa
mm usMeby kaparycra IpeajjonecieHTCKOT ¥ paHoT
aJJOJIeCIIEHTCKOT y3pacTa 06a 1oja, Ha YYeHNYKOM I
IPeIMajCTOPCKOM HUBOY 00YKe, IIOCTOje pas/inKe 3a
POCTO 1 M360PHO BpeMe peakiuje. [[BodakTopckom
aHaJM30M BapujaHce YTBpheHO je [a Hema
CTaTUCTUMYKM 3HAYajHUX pasnmka usMeby momosa
3a [IBP, mro je y cammacHOCTM ca [OCajlallibyM
UCTpaXMBamyMa Ha y30pky kaparucra (Coskun
et al., 2014; De Brito & Silva, 2011). Cratucrtnuxa
3HayajHOCT pasnuka 3a [IBP yrBphena je Ha HuBoOy
cyby3opaka OBOT UCTpaX1Bama, kog IUYO y ogHoCy
Ha IIYIIO, xao u xox JIBYO y omnocy Ha JIBIIO,
Yy KOPUCT KapaTMCTa Ha BHUIIEM CTeHeHy OOyKe.
Jlobujenn Hamasy y AeIMMIUYIHOj CY CAaITTaCHOCTH ca
crynujom Benrec ne Bpuro n Cunsa (2011) xoju cy
YTBpAMIN Jia BeXKOauy, Ha YIeHNYKOM HUBOY 00yKe
CIIOpMje pearyjy Ha IpOCT CTUMYIIYC Y OJHOCY Ha OHe
Ha INpeJMajcCTOPCKOM HUBOY, a/ll U [ia OBe pas/uKe
HIUCY CTaTUCTUYKM 3HaYajHe. Y3POK HECAITTaCHOCTU
foOMjeHNX Hama3a MOXKe ce TPAXUTU Y Y3pacTy
ycnutanuka. Haume, y cmoMeHyTOj CTymju, MCIIUTA-
HUIM y Qasu yueHnuke obyke (26 + 10 roguua) 6uan
Cy y IPOCEKY CTapuju Off OHMUX Yy IPESMajCTOPCKOj
06y1u (21 £ 9 roguua), anu y >KMBOTHO] J0OM Kaja
ce mocTioke Hajopxe BP (Pierson & Montoye, 1958).
C ngpyre crpaHe, Kapatuctu o6OyxBaheHu oBUM
UCTpaXMBamweM, OVIN Cy fielia IpeajioNeclieHTCKOT
U paHOT afIoNIeCLIeHTCKOT y3pacTa, y Ipolecy pacra
U pasBoja KOju IOJpasyMeBa KOHCTAaHTHE IIPOMe-
He. KonkpeTHo, kafia je BP y nuramy, Te mpomMeHe
ornepnajy ce y ckpahemy BpeMeHa peakije Ha IPOCT
crumynyc ca nosehamwem roguna crapoctu (lida,
Miyazaki, & Uchida, 2010). VMmajyhu to y Bupy,
HMje CAcBMM jaCHO [la /1M je CTaTMCTUYKM 3HA4YajHa
pasnuka yrBphena wmsmehy cybOysopaka y o0BOj
CTyAuju Tocennia obyke, pasBojHOT IpoLeca Wn
KOMOMHaIyje oBa fiBa akropa.

Vnak, nopebeme mobujeHux pesynrara OBOT
UCTpaXMBamba ca OHMMA Koje Ipujasbyjy KolkyH u
cap. (2014), omoryhasa gpyraunju morieq Ha Ipoliec
o0yKe 1 leroB noTeHjanum yunaj Ha [IBP. Hanwme,
Komkyn u cap. (2014) yTBpanImM Cy a TaKMU4Yapu
yspacta 10-12 ropmHa OCTBapyjy 3HA4ajHO JyXe
ITBP (0.160 + 0.037 ms) y ogHOCy Ha jyHuope (0.138
+ 0.039 ms) u cernope (0.130 + 0.032 ms), anu ga
HeMa 3HAa4yajHOCTM Kafla ce yIopefie ca KaJeTuma

244

y3pacta 13-15 roguna (0.144 + 0.035 ms). Moryhe
je IPeTIIOCTaBUTH J1a je TPeHaXKHM IIPOLeC 3aCHOBAH
Ha oOyIM 3a KapaTe 3Bama y3pOK €BUIEHTHPAHMX
pasnuKa MCOUTAHMKA Y OBOM UCTPaXKMBAKY, OHO-
CHO Jla je paHM y/Ia3aK y CUCTeM TaKMUYema Y3POK
OfICYCTBa pa3/uKa y UCTpakuBamwy Komkyn u cap.
Haume, pann ynasak 'y cucTeM TaKMI4erha y 3Ha4ajHOj
Mepy MeHa TPEHaXHU IIpolleC M IpeycMepaBa Ta
ca TeXHMYKe Ha TaKTUYKy 0OyKy. [Ipyrum peumma,
¢doxyc mmagmx Bexxbada ce IoMepa ca ydema
KOPeKTHMX TEeXHUYKMX (OpMU Yy pPasINuUTUM
CTaIMjyMuMa  CIOKEHOCTU, Yy KOHTPOIMCAHUM
YCIOBMMA, Ka UHTEH3MBHIjOj CTUMY/IALjI peaKLiuje
Ha JlefloBame NMPOTMBHUKA y CTOOOJHNM YCIOBMMA
crioprcke 6opbe. Ha Taj HaumH ce kop feue Beh y
PaHOM IIepUOAY MPOBOLMPAjy MEXaHU3MMU KOjU Ce Y
yobu4ajeHoM cucTeMy 0OyKe pasBujajy MOCTYIIHO U
HemTo cnopuje. [lera npeasonecieHTCKOT M PaHor
aJlONIeCLIEHTCKOT y3pacTa CTOra OuBajy M3/IOXKeHa
TPEHAXHUM CTUMYIYCUMa KapaKTepUCTUYHMM 32
aJloNIeCLIEHTCKO VI YaK OfIpacyIo foba.

Maxo pesynTatu oBe cTyamje MOTBphyjy Hamase
Mynpuha n cap. (2015), ga KapaTucTy Koju Cy Ha
BUILIEM HMBOY oOy4eHOCTM ocTBapyjy Kpahe ITBP
y OIHOCY Ha IOYETHMKE, Pa3ININTI METO[OMOIIKI
IPUCTYTIN OTBAPA]jy jOII HEKA IUTamba. Y CIOMEHYTOM
WCTPAXMBaBYy, Kao CTUMyTycu Cy Kopuimhene
odaH3NMBHe, a Kao OAroBop gedaH3MBHe Kapare
TeXHMKe KapaKTepUCTUYHe 3a CIOPTCKY 60pOy. Ako
ce MMa y BUJY fia Cy VICIMTAHNLYM OMIN KapaTHCTH
Ca HajMame JIeCeTOTOAMUIILMM TaKMMUYAPCKUM
MICKYCTBOM y 60p6ama ca jefiHe CTpaHe, U IOYe THUIIN
y 00yIIM ca ipyre — TAKBa [IOCTAaBKa OCTaBIba IIPOCTOP
3a cnekynanuje. Jpyrum peumma, eBUJIEHTHMPaHa
pasnuka msmeby excreparta 1 ImoYeTHMKA He MOXKe
6utn objammeHa camMo HMBooM obOyke. Hamme,
UICTPaKMBamba MOKAa3yjy la e eKCIepTCKa IPeJHOCT
HajoOuNTHje U3pa)KaBa y 3a/lalluMa KOju Cy CIAMYHU
peaJlHuM YCIOBMMA Y KOjuMa Ce IpPOLEmYjy 3a
ciopt crenuduyHe nepuenTuBHe BemTuHe (Mori
et al., 2002). [laxe, Kaga je ped O aHTULIMIALV)H,
notBpheno je ma mpensmbame pmorabaja pesynryje
ckpahemem BP (Thomas, Gallagher, & Purvis, 1981).
Pasymuo je pehm pga amTMumMmanuja, xao edexar
ydema (Schmidt, 1968) 3aBucy of HUBOA 00YUEHOCTH.
JpyruM peurnMa, Ha padyH aHTUOMIIANVje Moryhe je
n3behn 3aocrarak y BP xoju ce jaBma y cutyanujama
Kajla ce IpUMemyjy yoOmdyajeHu TectoBu 3a BP
(Schmidt, 1968). Crora, ga 61mcMO Ha MUHUMYM
CBENMM AHTUIUIIALYjY, MICHIUTAHUKE CMO TeCTUPATIN
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y 3ajanyuMa Hecrmeny@uYHNM 3a Kapare. TakBu cy
YCTIOBM OCTBapeHM IPMMEHEHMM TeCTOM, Ia ca
BehoM curypHomhy MoxxeMo TBpAUTH #a JOOVjeHN
pesynTatM HMUCY TIOf yTUIAjeM IepLeNnTUBHO-
KOTHUTVBHe eKcnepTuse. Vmak, ocTaje mmrame y
KO0joj MepH je ocTBapeHo BP mocnenniia pasmmauror
HIUBOa OOyKe, caspeBama MM KOMOMHanuje oOBa
nBa QakTOpa. JacHMjU OATOBOP MOITIO OM JaTV HEKO
6ynyhe ncrpaxxnBame y Kojem 61 ce ynopenno sehn
y30paK MCIMTAaHMKA TPYNMCAHMX IpeMa IOIy U
y3pacTy, OZHOCHO CTeleHy 00yke ¥ TaKMUYapCKOj
opujeHTanuju. Hajsan, moTnyHo pasyMeBame OBUX
mponeca Huje moryhe 6e3 mcrpakmsama BP xox
HeaKTVBHe IIoNynanuje, amu n mnopehema Bexxbaua
U3 Pa3IMYUTHX CIIOPTOBA.

Kapa je y muramy VIBP, yrBpbene cy cratuctimakn
3HauajHe pas/MkKe 3a MHTepaknujy ¢akropa Ilon u
Huso obyke. Hamme, Ha y4eHMYKOM HUBOY OOyKe
JleBOjunIle OCTBAPYjy CTATMCTMYKM 3Ha4ajHO Kpahe
VIBP y omnocy Ha medake. Crora Moxkemo pehn fa
pesynTaTu oBe CTyAMje AemMMMYHO NoTBphyjy mo
cajla my6immkoBaHe Hamase. OHM Cy y CaIJIaCHOCTH
ca JIocafalllibMIM MCTPaXMBamMMa Koja ymyhyjy Ha
HOCTOjame 3HauajHMX pasmuka y VIBP usmely nmonosa
(Coskun, Kogak, & Saritas, 2014; Der & Deary, 2016),
aZIu He U Ca Hajla3dyMa y KOPUCT MCOUTAHMKA MYIIKOT
nonma. Takobe, He yoyaBa ce TeH/IeHI[Mja OYyBamba
pasnyKa y KacHUjeM y3pacHOM 00y, Ha BUIIeM HU-
BOY OoOyKe.

Mosxe ce TPETIIOCTABUTH Ja y y4eHMIKoj Basn
yTULaj TPEHIMHTA jOLI YBEK HUje JOBO/bHO USPaXKEH jep
je mporpam o6yke ycMepeH Ha Mambe CIOKeHe KpeTHe
3aJIaTKe KOju Ce M3BOJIe y O/IaKIITAHUM YCIOBMMa 11 6e3
naprHepa. JIpyrum pednma, Mo>ke ce IpeTIoCTaBUTH
fla 3HAYAjHUjM YTUIIAj Y 0BOj a3y MMajy IpUpOSHN
IPOIIECH Ca3peBamba, Y KOjuMa JIeBOjunlie U Jlevaln
IIOKAa3yjy Pas/IU4YUT CTeleH KOTHUTMBHE 3PENOCTH.
OpHOCHO, 7a [eBOjuMile Ha padyyH cas3peBama,
ocTBapyjy 6p>xy obpany nHpopMamja y OFHOCY Ha
fleyaxe, a CaMMM TUM U 3Ha4ajHo Kpahe BP. OBaxsa
IOPETHOCTaBKa yTeMe/beHa je Ha JI0CaflallibyM
UCTpaXMBamMMa Koja moTBphyjy ma mesojunmie y
OIHOCY Ha Jle4aKe y IpeaoNeClleHTCKOM U PaHOM
aJIONIeCIIEHTCKOM  y3pacTy ocTBapyjy Kpahe BP
(Fulton & Hubbard, 1975), Te ga ce pasnuka 3a VIBP
KOHCTaHTHO IoBehaBa ca OpojeM anTepHaTMBHUX
cTUMYynyca, y Kopucr fieBojuniia (Fairweather, 1976).

Ha mpenmajctopckoM HUBOY 0OyKe, Mema ce
yCMepeHOCT TpeHNHTa Koju je y Behoj mepu opujen=
THICAaH Ha DPaJi ca IapTHEPOM, y4ermbe CIOKEHUjUX

TeXHNYKNX GOpMM M TIPOBOKALVjy HeypaIHNX,
¢usnukux ¥ OUXeBUjOpa/HUX MeXaHu3aMa Ha
pasmrunTiuM HuBouMa. Huje Herlo3HaTo fa afekBaTHa
CTUMY/Ianyja y ogrosapajyhem pasBojHOM Iepuomy
monpuHocu cuHanrorenesu (Knudsen, 2004), Te ma
crienndNYHO Je/oBabe y CeH3MOWIHUM IIepHOf-
Ma mornomaxe 6ompum nepdopmancama u Behum
npoMeHaMa y oprosapajyhum o6mactmma Mosra
(Penhune, 2011). Crora ce, Ha OCHOBY HOOMjeHMX
pesyiTaTa MOX€ CHEKYIMCaTH O IOTEHIUjaTHOM
YTUIIAjy TPEHUHTA y TOM nepropny. Vako ce mporec
caspeBama HMKAKO He CMe 3aHEMapuTH, JOOujeHM
pesynTaTu 61 MOIIIM HpeACTaB/baT Ha3HaKe [a
yINIAj TPEeHMHTA Y TOM IIepUOAY Ao6Mja IpuMar.
Y TOM CMHUCTy OfCYCTBO pasiuKa MOITIo 6m ce
IPUNNCATY TPEeHaXHOM Ipolecy, a ckpaheme BP
KOJ| Jledaka Ipolecy caspeBama. HasHake o Tome
KaKO Cy OBU YTUIIQjUI U3PAXXEHM II0 TIOIOBUMA, Iajy
pesyntatu nopebema cybrpyma. Jlok cy Kop gedaka
yTBpheHe CTaTMCTMYKM 3HayajHe pasnuke usMehy
J9YO (289.02 + 54.94 ms) n JYIIO (207.86 + 28.06
ms), Koj JAeBojumma oHe u3ocrajy. Maxo IBYO
(256.26 + 38.88 ms) nmMajy ciopuje VIBP y ogroCy Ha
JBITIO (231.31 + 57.20 ms), OBe pa3/yKe HUCY TAKO
u3pakeHe Kao KOJ iedaKa.

Penarusna pasnuxa usmehy IIBP u VIBP uspa-
JKEHa y MPOLIEHTUMA Ce, KaJja Cy Jiedalyl y IuTamy,
CMamyje y PaHOM aJO/IECIIEHTCKOM IIepUONY, KOju
ce MOAyAapa ca IpeaMajcTOPCKUM HIBOOM 0bOyke. Y
oM nepuony A BP usnocn 29.03 + 6.62%, Hacpam
36.75 + 13.67% €BUIEHTUPAHUX HAa YIEHUYIKOM
H1BOy obOyke. Kox meBojuniia, MehyTtum, youasa ce
Apyradmja TeHAeHnuja. Pasnmka ce Kkoj ucnmuraHuka
Ha IIPeAMajCTOPCKOM HMBOY oOyke mosehaBa. Ha
ydenndkoMm HuBOy A BP usnocn 33.50 * 6.22%, ma
OM Ha NPEAMajCTOPCKOM HUBOY AocTuria 36.12 +
8.76%. Tpeba, mebyTum, Harmacutu pma je craTu-
CTMYKa 3HAYajHOCT MOTBpheHa camo Ha cybOy3opKy
Jledaxa, any He u fieBojuniia. JlobujeHn pesynTaTy 3a
A BP mory 6uti nokasaresb yTuliaja mybepTeTcKor
IepUOfa, M M KOMOMHAIIMja TPEHAKHOT U Ipolieca
caspeBama. ¥ ofHOCy Ha nont 3a A BP Hucy yrphene
CTaTUCTUYKM 3Ha4ajHe pasnuke. Kama cy medanu
y IMTamy, JoOMjeHM Haxasy HaBOJe Ha 3aK/bydak
Ja penaTMBHA PA3/lMKa ONaja Ha padyH CMambera
VBP koje, Kofi fedyaka Ha MpeAMajcTapCKOM HUBOY
o6yke, mocTaje 3Ha4ajHo Kpahe. UnHu ce, gaxie, ga
OHM OCTBapyjy CKOKOBUT HaIpelaK, y OFHOCY Ha
TeBOj4MIie KOJ, KOjUX je OBaj Ipollec yjeqHadyeHuju. V1
He caMoO TO. 3aK/by4yje ce la KOJ, JeBOjYNlia IIOCTOj!
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TeHJieHIIja yjenHadeHor ckpahemwa ITBP u VIBP, nok
KOJI fledaka TO Hyje CIIy4aj.

Moxe ce TIpEeTNOCTaBUTH Ja Cy OBAKBU
Hajlasy IOCHAeAMIA PA3AMYUTOT ONroBOpa Jedaka
U [eBOjYMIIa Ha 3aJaTKe TPEHAXHOI IIpoleca.
OcHOB 3a cHekynmanMje Ha padyH KpeaTMBHOCTH
y pellaBamy IIOCTaB/beHMX 3ajjaTaka oI7lefja ce y
pas/iMKaMa y TEXHMYKO-TAKTUYKOj MHBEHTUBHOCTY
KOjy y KacHUjeM IIepMOAy M3paXkaBajy y CI000THO]
crioptckoj 6op6u. To ce Buau y, npubmmokHO 50%,
Behoj CKIOHOCTM MylIKapala Ka KOHTpaHamamy
(Tabben et al, 2015) - TakTMukoj ¢opmmu koja
3aXTeBa BUCOK CTEIIeH MHBEHTMBHOCTU Y OJHOCY
Ha IPOTMBHMYKY aKTMBHOCT, MCKa3aHy Y KPaTKOM
BPEMEHCKOM IIepuopy. [leTa/bHuja aHanmmsa OBMX
pesynTara, UIIaK, IpeBasuIasy OKBUMPE OBOI Paja,
alM CBaKako IIpefcTaB/ba 3HayajaH IIPOCTOP 3a
Oynyha ncrpaxuBama.

3AK/bYHYAK

Y ckmajly camocTaB/beHMM LIM/bEBYIMA, a HA OCHOBY
aHa/M3e MojlaTaka MOXKe Ce 3aK/by4UTH Ja Cy Ha/lasu
oBe cryauje 3a IIBP KoH3ucTeHTHM ca pesynTaTuMa
OOMjeHMM Y HpPeTXONHUM  UCTPaKMBambMMA.
IToTBpheHo je ma HemMa CTATMCTUYKM 3HAYAjHMX
pasnuka y [IBP namely neuaka u sesojuna. C gpyre
cTpaHe, yTBpheHe cy 3HayajHe pasnuke wnsMmeby
BeXKOaya Ha YYEHNYKOM M IIPEIMajCTOPCKOM HUBOY
o6yke (JUYYO y opnocy Ha JUIIO; kao u JIBYO y
opHocy Ha JIBIIO), y KOpKCT MCKYCHUjUX KapaTUCTa.
TakBu Hajmasu AeMMMMYHO NOTBPhYjy mocaparima
UCTPAXMBAIba, a Pasor TOME MOXe Ce TIOTPaKUTU
y PasIMuUTUM MeTOAOJIOUIKMM HPUCTYIUMA KOju
OrpaHMYaBajy IPOCTOP TEOPUjCKUX CHEKyIanuja u
HaJTaXy MaK/bUBO Nopeheme pesynrara u n3pobheme
3ak/pydaka. Hamme, kpurtepujymn 3a knacubuxanujy
y30pKa y IIOMEHYTVM UCTPaKMBambVMa HUCY OMIN
ucty (TakMM4YapcKe KaTeropuje, HUBO TaKMUYapcKe
YCIIEIHOCTY, CTelmeH oOyke TIfe ce IOYeTHUIN
nopefie ca KapaTUCTMMa Ha MajCTOPCKOM HMUBOY,
TaKMMYapuMa JWIM TONMy/TalujoM Koja Huje Owa
y KapaTe TpeHakHoM mpouecy). Ilopen Tora,
y3pacT MCIMTaHMKA OOYXBaTMO je Mepuoxn Of
IpeajioNiecieHTCKOT 1o 3penor po6a. Takobe, He
cMe OUTY 3aHEMapeHO /1 eKCIIepMMEeHTaTHY YCTIOBU
HUCy Omny yHUPUUUpaHU, Te Jla CY NPUMEHeHU
PasIMuUTU  CTUMYAYCHM TPUIMKOM  M3BODhema
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tecroBa 3a [IBP u VIBP (ox xomnjyTepcknu renepuca-
HIIX CTUMYJTyca IO CIIenM(PUIHNX KapaTe TeXHUKA).

He moxxe ce ca curypnomhy TBpauTy fa m cy
mobujeHe pasiyKe y OBOM MCTPaKMBamy MOCIENNIIA
TPEHMHIa Y KapaTey WIM IIpolLleca ca3peBamba,
OfIHOCHO TIpeKnamama Ta ABa (akropa. JJomaTHo
yCIOXKIbaBame MpobeMa [0/Masy U3 YMEbeHNuIle fa
je cse Behm 6poj pene, y panuM ¢asama passoja,
YK/bY4eH y CUCTeM TaKMMuema y KapaTey. Tome y
IPUJIOT TOBOpe CBe OpojHMja TaKMMUUeHha 3a MIIafe,
OpraHmsoBaHa 1moj, OKpm/beM CBeTCKe KapaTe
¢denepaunje (World Karate Federation - WKF), kxao
u pepeduHUCaEe TAKMMYAPCKOT IPAaBUIHUKA Y
CK/Iafly Ca y3pacTOM MCIOf KajeTckor HuBoa. Crora
6u Heko Oymyhe mcTpakumBarme MOpano fia y3Me y
063Mp ¥ OBaj acmeKT KapaTea, o6pahajyhu maxmy
U Ha TaKMWYApCKy OpHUjeHTanujy. ¥ TOM CMUCITY,
BasbasIo OM MCIINTATH 3HA4Yaj IPOCTOr 1 n3bopHor BP
32 TAKMMYAPCKM yCIIEX.

majyhn y Bupy pasnuke nsmeby nonosa Habene
3a VIBP kopn Bexx6aua Ha y4eHMYKOM HUBOY 0OyKe,
pesynTaTm oOBe CTyAuje [eMMMUYHO TOTBPhyjy
Jocajalbe Hamase. Hanme, craTucTIKa 3Ha9ajHOCT
noTBpheHa je y KOpPUCT [ieBOjuMIla y OFHOCY Ha
JedaKe MPeajjonecieHTCKOr y3pacTa Ha YIEeHNIKOM
H1BOy obyke. Huje cacBum jacHo, mehytum, ma mm
Cy pasmmke yTBpheHe OBOM CTyAujoM IPOMCTEKIIe
Ha padyyH IIpoIleca caspeBarba WIM TPEHUHTA KOju
ce Ha Y4eHNYKOM HUBOY OIIMKYje je[fHOCTaBHOIINY
U M3BOOM Y ONaKmaHuM ycnosuma. OpgHOCHO,
TPEHMHIA KOjU je Ha IpPeIMajCTOPCKOM HUBOY
3HA4YajHO CTIOKeHMj1 1, y Behoj Mepu, ycMepeH Ha paf
ca maptHepoM. Takobe, pasnuke fobujeHe Ha HUBOY
cybysopka fedaka (Te HBUXOB M30CTaHAK HAa HMBOY
cybysopKa [ieBojunLia), He [ajy JJOBO/BHO OCHOBA 3a
CIIeKy/Ialyje KoMK je yAeo TPeHMHTa y JOOujeHuM
pesynTaTuMa y OFHOCY Ha IO

Kama ce mocmaTpa pemaTuBHa pasnmka usmeby
IIBP u WMBP, youaBajy ce ppyradmje TeHfeHIMje
KOJ, fedaka M feBojumia. Hamme, xopm medaka ce
npuMehyje cTaTMCTIYKY 3Ha4ajHO cMambere A BP Ha
IPEAMajCTOPCKOM Y OFHOCY Ha YYeHWYKM HUBO 00Y-
ke. CynpoTHo TOMe, Kof fieBojuniia ce A BP mosehasa
y OBHOCY Ha HUBO OOyKe, a/li pasiyKe HIUCY CTAaTh-
CTUYKM 3Ha4ajHe. Kafia je ped o nevanyma, pesynratu
Hac HaBOJle Ha 3aK/by4aK Jla Cy yO4eHe IpPOMeHe
MIpeBaCcXOJHO MOCTeANIIa 3Ha4ajHOT cMamema VIBP
Ha IIpeaMajcTapckoM HMBOY obyke. Vimajyhm y Bumy
fla Cy UCHMTAHUIM OV Jiella HpeagoIecieHTCKOT
M PAHOT afIONIeCIIEHTCKOT y3pacTa, Mo)ke ce pehm
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fla Cy eBUJEHTMpPaHe IPOMeHe Y OCHOBU 3aCHOBaHe
Ha TIpoIiecy caspeBama. Vmak, ocTaje la ce ncrnmTa
KOJIMKM je yIeo TPeHaKHOT Iporpama y yTBpheHnm
IIPOMeHaMa, Te /Ia /I Ce OH Pas3In4nTo MaHndecryje
KOJI iledaKa I JeBOjunIia.

Ba)xHO je MMaT! y BUY ja UCTPa)KMBalbe pasinKa
y BP xom kaparucra, mnpepeHIMpaHNUX IpeMa
PasIMYNTOM HUBOY OOyKe, y3pacTy, TAKMUYAPCKOM
cTaTycy (HIp. y3pacHe TaKMMYapcKe Kareropuije,
HUBO TaKMMYeHa, TaKMMYapCKa ANCOMIUIMHA M
1), Te mopebhemwe ca aKTUBHOM M HEaKTMBHOM IIO-
HyIalujoM — TOfIpasyMeBajy MCTPaXMBadKe IpO-
6reme mpahene crmenmdmyHOCTMMA KOje 3axTeBajy
MaX/BYBY METOOJIOIIKY HMOCTaBKy. Jako je oBoM
CTYAMjOM [IeMMMIYHO HOTBphHeHO mocTojame pas-
JINKA y OFHOCY Ha HUBO 00YKe, 0CeT/bUBOCT Pa3BOjHOT
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