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Abstract
The aim of this study is to understand if the execution time of the mawashi-gueri technique in a
competition situation enables the reading of indicators in the opponent movement in order to
anticipate a response and if there is a significant difference between the movement runtimes of
high-level karatekas and average experienced karatekas. The quantification of the runtime of the
mawashi-gueri was held in an ecological situation from videos of international and national
competitions. Results indicate that the time required in performing mawashi-gueri (280-480ms) is
lower than the average choice reaction time suggested in literature. We verified that the times for
the execution of this technique were not significantly different for the different practitioner’s
level. We concluded that in combat, to prevent an attack from a mawashi-gueri the karateka
should start the reaction process (choice reaction time) before the opponent starts the technique,
as it is usually described.
Key-words: Karate, Reaction Time, Martial Arts
1. Introduction
Combat sports are activities where the interaction between the athletes is essential, because the ability to take any
action will depend not only on the individual sportsman capacity and his limits but also of the possible balance
between these factors taking into account his opponent. Despite this relationship being assumed in various studies
in this area, we found, however, that many of the available data within this embodiment are fundamentally related
to aspects of the sportsman’s individual factors, in particular, physiological, motors, psychological factors
(Beneke al, 2004; Neto al, 2006; Doria al, 2009).
Karate, as a combat sport, implies a relationship between the sportsman and his opponent and not only the
enhancement of the individual movement.
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If we consider the taxonomy proposed by Almada (1992) combat sports can be studied based on the taxonomic
model useful F > useful F’, that is, for the individual to get advantage over the opponent, the useful force that he
can exert on the opponent will have to be greater than the useful force the opponent can respond to his attack,
whether through the defense, avoidance or at the reception of impact. The most striking features of this type of
activity give priority to the “confrontation of the I" confronting critical situations (the notion of death, even if it
symbolized, is always present and in the dialogue with the other)." (Almada al, 2008, p.253).
This approach leads us to consider that for the lessons learned from the karateka that can be operationalized in
training reality, it is necessary to interpret them and integrate them in concrete situations, taking into account the
interrelationship with the opponent (useful F > F' useful).
It is also assumed in the literature that one of the fundamental aspects in sport in general, and therefore also in
karate, is the perception of motion, so the performance can not be analyzed solely by the movement execution
capacity (Ripoll al, 1995; Williams & Elliott, 1999; Mori al, 2002). In this perspective, the process of gathering
information to respond to an action can be divided into several phases: detection of the stimulus, differentiation,
recognition and identification (Proctor & Dutta, 1995).
The ability to perceive the intention of the opponent depends of a set of perceptual-cognitive skills, such as: a)
advance gather information on the postural orientation of the opponent; b) identify familiar stimuli in standard
situations; c) exploration of the visual scene in an efficient and effective manner; d) verify the most likely options
to face the opponent at a given moment and time (Williams, A. , 2009).
Thus, understanding the stimulus that the karateka can have available for preparing his response will depend, of
course, of his reaction time, but also of his opponent time to carry out the attack and from the indicators provided
on the action.
There are already some studies in this area that measure reaction times seeking to have an application character in
this sporting activity, although some are based on the use of standardized tests where the stimulus is not specific
to the sporting activity (Nougier al, 1990; Lee al, 1999).
Other studies used as stimuli their own Karate techniques, being, however, the answer to the individual
undifferentiated required for the activity (Williams & Elliott, 1999; Mori al, 2002). It highlights yet another
aspect where for karate undifferentiated stimuli are used, but where it measures the total time that the sportsman
takes to make his own activity action (defensive or offensive) (Roosen al, 1999). There are similar studies but in
other combat sports that nor karate (Ripoll al, 1995).
From the literature review, we can thus see that most of the studies does not use ecological situations in carrying
out the techniques which in our opinion may be an artifact that influence the collected data from the time of
execution of techniques or even the reaction times. If this clearance of the situations in relation to the combat
reality is justified in the measurement of reaction times, it is impossible (at least with the use of non-intrusive
instruments) identify and differentiate the stimulus, such is no longer the same with the technical execution.
Thus, in this study we want to understand if the times of the execution of techniques carried out in competitive
situation (mawashi-gueri) allow a reading of indicators on the opponent's movement that allow to anticipate an
adequate and cost-effective response and if there is a significant difference between the movement execution
times of high-level karatekas (world class) compared to karatekas with some national competition experience. To
do this we will focus on the study of the mawashi-gueri, one of the kicks used in most competing combat
situations (Koropanovski al, 2008). Based on the collected data for the execution of the mawashi-gueri technique
we will make an analysis of these reaction times comparing them with previous studies.
2. Methods
To determine the execution time of the mawashi-geri, we have quantified the duration of this movement in: 1) a
fighting ecological situation from films of the semi-finals and final of the senior Karate World Championship in
2010 in Serbia in various weight classes and; 2) a fighting ecological situation from films of senior National
Competitions in Portugal in 2010.
The time duration of the technique was considered from the moment when the lower limb which made the attack
started the displacement in the direction of the blow, until the time when it started the contact with the opponent
or, in case of avoidance, until the moment that the end of lower limb (foot) intersected the line where the impact
would be.
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In the first situation (1) 20 videos of fights were displayed at 25 frames per second (1 frame - 40ms) and
quantified the mawashi-gueri execution times whenever the camera angle was considered appropriate to view the
criteria set out above .
To accomplish this selection were previously viewed videos and images chosen, then being edited on a film (with
the use of Adobe Premiere Pro C4) from which all measurements were performed.
In the second situation the procedures were the same as in the previous situation.
Data collection was performed by three investigators then the differences were analyzed to ensure the data
reliability. The unmatched values have been reviewed by three researchers and measured again after discussion of
the application of the criteria.
Data was analyzed using SPSS software (version 18.0.) and was used the T statistic test (Hypothesis Testing) and
the chi-square test.
After collecting the data we compared the values obtained in the execution of mawashi-gueri technique with the
existing values in the literature for the choice reaction time.
3. Results and discussion
3.1.Data presentation
Data collected in combat from films of the semi-finals and final of the World Championships Karate (situation 1)
and from the National Competition films of Karate in Portugal, are summarized in Table 1.
Table 1 –Mawashi-gueri execution data (mean time, standard deviation, maximum and minimum value)
Mawashi -gueri
n=30
Mean time
Standard deviation
Maximum value
Minimum value

Situation 1
376ms
55ms
440ms
280ms

Situation 2
377ms
45ms
480ms
280ms

Situation 1: Karate World Championship combats in 2010 in Serbia - senior; Situation 2: Karate National
Tournament combats in 2010 (Portugal)- senior
Based on these data (and considering the p-value of 0.05), we can thus conclude that there has been a significant
difference between the times obtained for the execution of the mawashi-gueri in competitive situation with high
level karatekas (situation 1) and the times obtained in the competitive situation with a medium level of karatekas
(situation 2) in the considered weight class.
The mean values obtained in performing the mawashi-gueri technique were very similar. In situation 1 we
obtained an average time of 376 ms and in situation 2 an average time of 377 ms.
In the case of the minimum values of the execution of the technique we verified that they were equal between the
two situations (280 ms), however, with regard to the maximum values we could verify that in situation 1 there
was a lower 40ms time (440ms) that in situation 2 (480ms).
3.2. Data analysis based on literature reaction times choices
From the literature revision performed it was possible to find some reference values for the choice reaction time,
although it is not possible to compare them due to the diversity of the types of tests used, the samples used, the
types of stimuli or characteristics for example. Data presented, although not allowing to extrapolate the values of
reaction time of more environmentally friendly choice to combat situations, give us, however, a sense of possible
values for this variable, as we can see in table 2.
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Table 2 - Data and characterization of reaction times according to some published studies
Author and year
T1
(DAVRANCHE al, 2006)

Characteristics
Time values
Sample
of
experienced Mean time 484-514ms
practitioners
on
sports
activities in situations that use
time of choice reaction,
especially combat sports.
Stimulus and response nonspecific of sporting activity.

T2
(BRITO al, 2011)

Sample of karate practitioners
with different levels and ages.
Stimulus and response nonspecific of sporting activity
Sample of martial arts
practitioners senior level.
Stimulus and response nonspecific.
Sample karate practitioners,
experienced
and
not
experienced.
Specific stimulus with a video
karate techniques but nonspecific response.

T3
(O'DONOVAN al, 2006)

T4
(MORI al, 2002)

Mean time by graduations
426-496ms

Mean time
Control group 343.10ms
Practitioners group 312.33ms
Mean time
Experienced group 552 ms
Less
experienced
group
657ms

Considering that the only study which is based on specific stimuli of sporting activity (Mori al, 2002), and,
therefore, one that comes closest to a real combat situation, the values we consider most appropriate for the
present study link to a range between 552ms and 657ms. However, even if we considered the average of the
values presented in other studies that does not alter the relationship between the times.
Table 3 –Relation between the time of choice reaction on presented literature with the time of mawashigueri technique realization collected.

Maximum time and minimum of data collected in the mawashi-gueri performing; Maximum
and minimum time in the choice reaction time based on presented literature.

46

International Journal of Education and Social Science

www.ijessnet.com

Vol. 2 No. 12; December 2015

Through these data (Table 3) we can easily understand that the execution time of the mawashi-gueri do not
support the ability to avoidance or defend this technique if the reaction time of the karateka that receives the
attack only starts when the mawashi-gueri movement begins. As we can see in the chart, the maximum time for
execute the mawashi-gueri is less than the minimum length of the choice reaction time, even without considering
that to prevent the attack it would still be necessary to add to the choice reaction time the movement time of the
defense or avoidance technique.
Thus, in order to defend or elude the mawashi-gueri technique, as often observed in competitive situations, it will
be essential that the stimuli considered to start the reaction time of choosing of who defends needs to start before
the attacker initiate the technique.
3.3. Results discussion and conclusions
The speed of attack in karate is a widely known factor, however, most existing data in terms of quantification of
the performance time of the various techniques relating to situations are usually performed in a laboratory context.
Villani al (2009) refer execution times of a mawashi-gueri between 610-640 ms, also Mori al (2002) reported
times for the various techniques used in their study (punch and kick techniques) between 430-660ms.
Thus, it is not at all surprising that the times we have collected in competing combat situations are inferior than
other studies (280-480 ms), however, the important is not the difference in the data, but the implications that the
values may have in training and performance analysis of karatekas.
Data obtained in our study indicates that the time required to perform the mawashi-gueri technique is lower than
the average choice reaction time referred in the literature. This means that, in a combat situation, to avoid an
attack from a mawashi-gueri is necessary that the karateka start his reaction process (choice reaction time) before
the "technical execution". Let us remember that the values of choice reaction time quantify the time ranging from
the stimulus until the start of the motor output and, therefore, the time to prevent the attack beyond the reaction
time would still be necessary to add the defensive movement time (avoidance or defense), which makes the data
difference even greater.
This times relationship reinforces the view that karate should not be considered on the basis of an isolated
perspective of enhancing individual performance but the preponderance of the need for interaction between the
attacker and defender, as is highlighted in some models of understanding of this activity, where the dialectic
between individuals (useful F > useful F') is evidenced (Almada, 1992; Almada al, 2008).
However, many karatekas can defend or avoid an attack using this technique, which means that there are
indicators that allow to detect the attack in time to decide and execute a defensive action.
At a training level we highlight the need, as evidenced by the data, to train the reading of indicators that allow
understand the attack that will be executed in order to prepare a response. A reading of indicators that can not be
trained performing exercises where the attacker is limited to make, for example, the technique from a set of initial
position since, as we have seen, in competition situations the stimuli used to take the decision happen before the
execution of the technique (mawashi-gueri in the studied situation).
Another conclusion we can draw according to the data collected, is that the execution time of the mawashi-gueri
technique is not an indicator of the karate practitioner level, because the values quantified in world-class
competitive situations compared to values of national competitions do not differ significantly. It should be noted
that in national competitions the considered sample did not include the three national kumite competitors who
took part in the World Karate Championship in Serbia in 2010.
While we cannot conclude which variables in the highest competitive level practitioners differ from other
practitioners, if this is not the case in the motor output, it is likely that this distinction can be related to the
stimulus detection process, differentiation, recognition and identification and / or decision-making.
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