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Abstract

Aim. The purpose of the present study was to describe the reliability, sensibility and construct validity (discriminant) of male taek-
wondo athletes in the frequency speed of kick test (FSKT) using single and multiple sets.

Material, Methods and Results. The study was divided in two parts. The first part consisted of fourteen male black-belt tackwondo
athletes. Test and retest were carried out on separate occasions 1 week apart. The total number of kicks generated during FSKT,
and each set of FSKT_ ., the sum of kicks during five sets, and kicks decrement did not display any difference. The ICC and SEM

for absolute and relative performance during FSKT, were 0.95 and 0.60, respectively. The ICC and SEM for absolute and relative

performance during FSKT  were between 0.63-0.83 and 0.78-3.99, respectively, for almost all measures. The limits of agreement

mult
analyses reported a mean difference between -0.1 and 0.5. The SEM was lower than SWC__ in almost all variables, classifying the
tests as “good”. This study showed that the FSKT, and FSKT,_ are reliable tackwondo-specific field tests for assessing taekwondo
performance. The second part was made up of 153 male tackwondo athletes divided into National/International (n=45), Regional/
State (n=55) and non-competitor (n=53 groups. The National/International group presented superior performance compared to
the non-competitors in FSKT, and FSKT,  (FSKT,, FSKT, and FSKT_ ) (p<0.05).

Conclusions. Considering scientific criteria as an important characteristic, the results presented herein should be of interest to
coaches, trainers, practitioners and taekwondo athletes, as these are the only short duration and intermittent taekwondo tests, using

specific action, currently available in the scientific literature.

Introduction

Taekwondo is an Olympic combat sport, characterized by
high-intensity actions followed by low-intensity actions
or pauses [Bridge et al. 2014; Campos et al. 2012]. The
predominant energy metabolism is oxidative, however,
the main actions which decide a match are performed
with the supply from the phosphagen metabolism

[Campos et al. 2012]. Tackwondo athletes predominantly
use kicks to hit the opponent in the trunk or head, with
the main objective being a knockout or score [Bridge
et al. 2014; Kazemi, Perri, Soave 2010]. The most com-
monly used technical action is a turning kick, named the
bandal tchagui [Kwok 2012]. This blow has the purpose
of hitting the opponent’s trunk as powerfully and fast as
possible [Pieter, Pieter 1995]. Thus, a tackwondo-specific
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test that mimics these characteristics could help coaches
and strength and conditioning professionals to monitor
training adaptations and athletes’ competitiveness.
Since taekwondo became an Olympic combat dis-
cipline, there has been an increase in the quantity of
scientific information regarding performance in this
sport; however, the majority of data is collected from
“non-specific tasks”, such as strength-power tests (IRM,
SJ, CMJ and Sit-ups), aerobic (maximum oxygen uptake
on a treadmill, cycle ergometer or shuttle run test) and
anaerobic assessments (Wingate test), and flexibility
evaluations (sit-and-reach test) [Bridge et al. 2014].
Nonetheless, tests that mimic combat situations seem
to be more appropriate to assess these athletes as well as
being able to measure and evaluate “specific tackwondo
skills”, which directly influence combat performance
[Bridge et al. 2014]. Recently, a few tests using specific
taekwondo actions have been proposed in the literature
[SantAna et al. 2014; SantAna, Silva, Guglielmo 2009;
Santos, Valenzuela, Franchini 2015; Santos, Franchini
2016; Santos et al. 2016; Santos, Loturco, Franchini
2018; Santos, Franchini 2018]. For instance, aerobic
performance has been measured using a progressive
test, performed applying the bandal tchagui technique
[Sant’Ana, Silva, Guglielmo 2009; Araujo et al. 2017]. In
addition, power performance has been assessed using
time to execution of the same technique [Sant'/Ana et al.
2014; Sant’Ana, Silva, Guglielmo 2009; Santos, Franchini
2016; Santos et al. 2016; Santos, Valenzuela, Franchini
2015; Araujo et al. 2017] and impact generated by a blow
[Sant’Ana et al. 2014]. Lastly, anaerobic performance has
been measured using modified tests [SantAna et al. 2014;
Santos, Valenzuela, Franchini 2015], conducted with the
same duration as the Wingate test [Bar-Or 1987; Inbar,
Bar-Or, Skinner 1996]. These tests are applied continu-
ously for 30s, performing the semicircle bandal tchagui
kick alternating right and left legs. It is important to note
that tests with these characteristics may decrease eco-
logical validity, since a tackwondo match is intermittent
in nature [Bridge et al. 2014], alternating short high-in-
tensity actions and low-intensity actions [Campos et al.
2012; Kazemi, Perri, Soave 2010; Kwok 2012].
Another limitation of these tests is that they have
not been validated for taekwondo. More recently, the
frequency speed of the kick test has been used in two
versions, 10s (FSKT ) and 90s (FSKT _ ) [Santos,
Valenzuela, Franchini 2015; Santos, Franchini 2016;
Santos et al. 2016; Santos, Loturco, Franchini 2018; San-
tos, Franchini 2018]. The FSKT  is composed of kicks
alternating right and left legs as powerfully as possible
throughout the time. The second version, FSKT_ ,is
performed in five sequential sets of 10s maximal kicks
applications following a 10s interval between sets until
the fifth set is finished. The number of blows (kicks and
punches) executed during a taekwondo match is an
important characteristic, which can be decisive to the

match outcome. This can happen as in the case of a draw
during the fourth round, the highest impact number is
the decisive factor to determine the winner. During the
ESKT, the number of kicks is performed in a similar inter-
mittent manner as presented during an official match,
following the high-intensity and low-intensity actions.

Importantly, FSKT, and FSKT_ have been shown
to be highly sensitive to identify alterations in perfor-
mance of tackwondo athletes after nine-weeks of training
[Santos et al. 2016] and differences between female taek-
wondo athletes grouped by competitive levels [Santos,
Franchini 2018]. However, although the FSKT appears
to be an appropriate test to measure tackwondo athlete
performance, no studies have described its reliability,
sensibility and construct validity in male taekwondo
black belt. Scientific criteria like reliability, sensibility and
construct validity are necessary characteristic to measure
and make decisions [Chaabene et al. 2012; Weir 2005].
Changes performance in test and retest pre and post a
period of training can be confident only if the test is reli-
able, the sensibility and construct validity is knowledge.
Therefore, the purpose of this study was to investigate
different scientific criteria like reliability, sensibility and
construct validity in FSKT,  and FSKT_ of tackwondo
athletes. It was hypothesized that the variables generated
(kicks in each set, total kick number, kick fatigue index)
during FSKT, and FSKT_ are reliable, sensible and
can differentiate athletes and non-athletes.

Material and Methods

Participants

All athletes and practitioners were free from any low-
er-body injury or neuromuscular disorder. All provided
written consent after being informed about the purpose,
procedures, and associated risks. A parental written con-
sent has been obtained for athletes under 18 years. The
research was approved by the local Ethics and Research
Committee.

Part 1

Fourteen black-belt male tackwondo athletes (M+SD,
age: 20.6+4.2 years; height: 180.4+7.0 cm; body mass:
70.7+11.8 kg; practice time: 7.8+4.7 years) volunteered
to participate in this study. The athletes were competing
at regional or more prominent levels (international: 21%;
national: 36%; state: 36%; regional: 7%). The athletes
participated in ~7 tackwondo sessions and ~3 strength
and conditioning sessions weekly. Athletes were in the
competitive phase of their periodization.

Part 2
One-hundred fifty-three male taekwondo athletes
divided in National/International (n=45; National: 25;
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International: 20) and Regional/State (n=55; Regional: 20;
State: 35) and non-competitors (n=53) (median (inter-
quartile range); age: 22 (17;26) years; body mass: 67
(60;79) kg; height: 175 (169;181) cm; practice time: 5
(2;10) years) volunteered to participate in this study.
The athletes participated in ~7 taekwondo sessions and
~3 strength and conditioning sessions weekly. Athletes
were in the competitive phase of their periodization.
Non-competitors participated only in ~3 taekwondo
sessions weekly.

Procedures

The present study was conducted in two separated parts
as described below.

Part 1

First part was a test-retest study where the FSKT, and
FSKT_ were performed twice times with one week of rest
between test and retest. The measurements were recorded
in the same period of day to minimize circadian variation
influence on performance. Each session was composed
by FSKT,, and after 40-min was performed FSKT __ . The
purpose was performing the maximal quantity of kicks
during tests. The variables generated were: number of kicks
during each set and sum of five sets and kick decrement
index. All tests were recorded and the videos were used
posteriorly to count the kicks applied during the FSKT.

Part 2

This study was a cross-sectional comparison of male
taekwondo athletes classified in national/international,
regional/state and non-competitor performing FSKT,
and FSKT __ . All athletes involved in this study had expe-
rience with FSKT testing procedures. The tests were
executed in the training center where each athlete or
trained, during the competitive period. The assessment
was performed at the same period (starting 9 a.m.) for
national/international, regional/ state and non-competitor
group, following the FSKT, and FSKT _ order. A rest
interval of 20-min between tests were applied. Before the
testing session, a general and specific warm-up routine
was performed. It was composed by running, stretching
and low-intensity kicks and punches totalizing approx-
imately 15-min.

Test and measurements

Part 1 and 2

Frequency Speed of Kick Test. The FSKT, was conducted
as described previously [Santos, Valenzuela, Franchini
2015; Santos, Franchini 2016; Santos, Loturco, Franchini
2018; Santos, Franchini 2018]. The FSKT had duration
of 10s and was performed in front of a stand bag. After
the sound signal, the athletes performed the maximal
number of kicks possible, alternating right and left legs.

The total number of kicks applied during the test deter-
mined the performance.

Multiple Frequency Speed of Kick Test. The FSKT _ was
executed as described previously [Santos, Franchini
2016; Santos et al. 2016; Santos, Loturco, Franchini 2018;
Santos, Franchini 2018]. Each FSKT had duration of
ten seconds. During this study, each athlete performed
five FSKT bouts with a 10s rest interval between rep-
etitions. To perform the FSKT each athlete was placed
in front of the stand bag equipped with a taekwondo
trunk protector. The protector was positioned in same
height of the performer trunk. After the sound signal,
the subject performed the maximal number of kicks
possible, alternating right and left legs. The performance
was determined by the number of kicks in each set, total
number of kicks and kick decrement index (KDI) during
the test. The KDI indicates performance decreases during
the test. To calculate the KDI the number of kicks applied
during the multiple FSKT was taken into account. The
calculation was performed using an equation that takes
into account the results of all FSKT sets (Equation 1)
[Girard, Mendez-Villanueva, Bishop 2011].

FSKT1 + FSKT2 + FSKT3 + FSKT4 + FSKT5
Best FSKT x Number of Sets

KDI (%) = [1- ] X 100

(Equation 1)

Video Analysis. All tests were recorded and the videos
were used posteriorly to count the kicks applied during
the FSKT. Kinovea software (Kinovea®, Version 0.8.15,
Joan Charmant & Contributors, Bordeaux, France) was
used to count the kicks applied during the FSKT. The
count started when the athlete moved the attack foot.
If the athlete started the kick before completing 10s
but reached the target only after 10s the kick was not
considered valid. All tests were administered by same
researcher (JFSS), presenting ICC intra-measurer 1.00
for FSKT,  and 1.00, 0.99, 1.00, 1.00, 0.99, 1.00 and 0.99
for FSKT,, FSKT,, FSKT,, FSKT,, FSKT, FSKT, , and
KDI, respectively, during FSKT

mult”

Statistical analysis

Part 1

The normality distribution of each variable was tested
using the Kolmogorov-Smirnov test. All variables pre-
sented normal distribution. To compare the mean in
the test and retest the paired Student t test was used
and 95% confidence interval (95% CI). To evaluate the
magnitude of difference, Cohen s effect size was calcu-
lated using the formula: d = Mean of differences/SD of
differences. Threshold values to determine the effect
size were <0.2 (small), 0.2 and 0.8 (moderate) and >0.8
(large) [Cohen 1988]. The intraclass correlation coeffi-
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cient (ICC) was used to investigate the reliability of the
ESKT. The ICC were interpreted using the following
criteria proposed [Hopkins et al. 2009]: trivial: <0.1,
small: >0.1-0.3, moderate: >0.3-0.5, large: >0.5-0.7, very
large: >0.7-0.9, nearly perfect: >0.9. Limits of agree-
ment (LOA), standard error of measurement (SEM),
and coefficient of variation (CV) were calculated as indi-
cators of the absolute reliability. The standard error of
measurement (SEM) was calculated using the square
root of the mean square error (MSE) (SEM=SD diﬁ\/Z)
[Hopkins, 2000]. The SEM as coefficient of variation (CV)
was calculated using the formula: CV=(SEM/M)*100
[Hachana et al. 2014]. The MDC,,, was calculated using
the formula: MDC,, =SEM*V2¥1.96 [Weir 2005; Haley,
Fragala-Pinkham 2006]. To evaluate the usefulness of the
FSKT, the smallest worthwhile change (SWC) was calcu-
lated as 0.2*between-subject standard deviation (SD) of
that test [Atikinson, Nevill, 1998; Hopkins et al., 2001].
However, if the SEM was greater than the SWC for most
variables, then another magnitude was used to identify
minimal change possible to be identified by the FSKT,
and FSKT_ . as follows: moderate: 0.6 (SWC_..), large:
1.2 (SWC,,..), very large: 2.0 (SWC, .. ), and extra-
large: 4.0 (SWC, ..), using the same equation as that
used in SWC (magnitude*SD) [Hopkins, 2004]. If the
SEM was lower, greater or the same as the SWC, then
the test was rated as “good”, “marginal’, or “satisfactory”,
respectively [Impelizzeri, Marcora 2009; Spencer ef al.
2006]. The results of descriptive statistics are reported
as M+SD. Significance was defined as p<0.05.

Part 2
The distribution of each variable was examined using
the Shapiro Wilk test. Some variables did not present a

normal distribution: FSKT
and FSKT,
interquartile range and non-parametric statistical test
were used. The Mann-Whitney test was used like post-
hoc of the Kruskal-Wallis test to compare groups. The
Bonferroni correction was applied and all effects analyses
were conducted using a=0.0167%. The effect size (ES) was
calculated using the following formula: r=Z/vN [Hopkins
2004] and classified using the following scale [Hopkins
2002]: <0.2 (trivial); >0.2 - 0.6 (small); >0.6 - 1.2 (mod-
erate); >1.2 - 2.0 (large); >2.0 (very large). The receiver
operator characteristics (ROC) curve was used to deter-
mines the sensitivity and specificity and the curve was
interpreted as the probability of discriminating tackwondo
athletes between national/international and regional/state.

100 FSKT, (I/N), FSKT, (S/R)
(I/N). Thus, data are presented as median,

Results

Part 1

Results of the test-retest for ICC, TEM, LOA, SEM, SWC,
and MDC_,, are presented in Figure 1 and Table 1.
Frequency Speed of Kick Test (FSKT, )

There was no significant difference between test and
retest for FSKT,  (t= 1.88, p= 0.08, 95% CI= -0.063-
0.920, d: 0.503 [moderate]; FSKT,,, (test; retest): 212, 21+2).
During FSKT,  the SEM was lower than SWC_  and

classified as “good”.

Multiple Frequency Speed of Kick Test (FSKT_ )

There was no significant difference between FSKT_
test and retest (FSKT : t=-0.33, p=0.75, 95% CI= 1.073-
0.787, d: -0.088 [small]; FSKT : t= 0.40, p= 0.70, 95% CI=
-0.637-0.923, d: 0.106 [small]; FSKT,: t= 0.21, p= 0.84, 95%

Figure 1. Intraclass correlation coefficient following classificatory criteria proposed by Hopkins et al., 2009.
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Table 1. Performance and reliability results during frequency speed of kick test during test and retest (n = 14).

. LOA SEM SEM as CV SWC SWC MDC,,,
Variable ; i Y02 s o5,
(lowest and highest value) (kicks) (%) (kicks) (kicks) (kicks)

FSKT]Os 0.4(-1.2;2.1) 0.60 2.85 0.48 1.43 1.67

FSKT

FSKT1 -0.1(-3.3; 3.0) 1.14 5.44 0.49 1.48 3.16

FSKT2 0.1 (-2.5;2.8) 0.96 4.72 0.39 1.16 2.65

FSKT3 0.1 (-2.4;2.6) 0.90 4.69 0.33 0.99 2.49

FSKT4 0.0 (-2.2;2.2) 0.78 4.27 0.30 0.90 2.17

FSKT5 0.2 (-2.4;2.8) 0.93 5.03 0.24 0.73 2.57

FSKT, | 0.3 (-10.8; 11.4) 3.99 412 1.61 4.83 11.07

KDI (%) 0.5 (-4.2;5.1) 1.69 20.41 0.63 1.88 4.68

LOA: limits of agreement; SEM: standard error of measurement; CV: coefficient of variation; SWC: smallest worthwhile change;

MDC,,,: minimal detectable change at 95% confidence interval.

Table 2. Performance during frequency speed of kick test (n = 153).

Variables Non-competitors (n = 53) Regional / State (n = 55) National / International (n = 45)
Median (IR) Median (IR) Median (IR)
(Kicks) (Kicks) (Kicks)
FSKT, . 19 (18;20) 20 (19;21) 20 (19;21)°
FSKT_
FSKT, 19 (18;20) 19 (18;21) 20 (19;22)
FSKT, 18 (17;20) 19 (17;20) 19 (18;21)
FSKT, 17 (16;19) 18 (17;19) 19 (17;20)°
FSKT, 17 (16;18) 17 (16;19) 18 (16;19)
FSKT5 16 (15;17) 17 (16;18) 17 (16518)*°
FSKT, | 87 (82;94) 90 (85;96) 93 (86;96)°
KDI (%) 8.0 (5.7-10.6) 7.8 (5.0;11.0) 8.3 (6.0;12.0)

IR: Interquartile range; a: Difference between National / International taekwondo athletes and non-competitors (p < 0.05).

CI=-0.661-0.804, d: -0.056 [small]; FSKT4: t=0.00, p= 1.00,
95% CI= -0.641-0.641, d: 0.000 [small]; FSKTS: t=0.61,
p=0.55, 95% ClI=-0.543-0.971, d: 0.163 [small]; FSKT,__:
t=0.19, p= 0.85, 95% Cl= -2.976-3.547, d: 0.051 [small;
KDI: t= 0.72, p= 0.59, 95% CI=-0.9211-1.8354, d: 0.192
[small]; FSKT _ (test; retest): FSKT : 2142, 21+3; FSKT,: 2042, 20+2;
FSKT,: 19+2, 19+2; FSKT : 18+1, 18+2; FSKT: 18+1, 18+2; FSKT,
97+8,97+10; KDI: 8.3+3.1,7.8+3.0). The SEM was lower than
SWC,, in almost all variables, which were classified as
“good” and the exception was in set 5. Results of the
test-retest for ICC, TEM, LOA, SEM, SWC, and MDC

are presented in Table 1.

95%

Part 2

The total blows applied during FSKT,  (H(2)= 6.80,
p<0.05)and FSKT_ (FSKT,:H(2)=7.78, p<0.05; FSKT.:
H(2)= 6.62, p<0.05; FSKT,__: H(2)= 6.64, p<0.05) dif-
ferent among groups. The competitors of national/
international level applied highest quantity of kicks in
comparison of non-competitors’ group (U= 1061.0, p=
0.010, r= -0.244 [small]) during FSKT, , but non-dif-
ference were presented among regional/state group and
another’s (p>0.05). Statistical difference was observed in
ESKT_ ,with highest performance in national/interna-

mul

tional group compared with non-competitors group in

FSKT, (U= 1041.0, p= 0.007, r= -0.257 [small]), FSKT,
(U= 1067.0, p= 0.011, r= -0.242 [small]) and FSKT,_
(U=1055.0, p=0.010, r= -0.246 [small]), but there isn't
presented statistical difference among regional/state
group and another’s (p>0.05). Results of the construct
validity are presented in Table 2.

The ROC curve analysis was calculated between
national/international and regional/state taekwondo
athletes and the area under the curve was less than 0.70
for all sets, indicating that the discriminant validity was
not good. The area under curve (AUC) for FSKT,  was
0.578 (p > 0.05) and FSKTmult was 0.571 (p > 0.05), 0.604
(p < 0.05), 0.604 (p > 0.05), 0.577 (p > 0.05), 0.576 (p
>0.05), 0.587 (p > 0.05) and 0.511 (p > 0.05) in FSKT ,
FSKTZE FSKT& FSKT N FSKTS, FSKTtotal and KDI, respec-
tively (Figure 2).

Discussion

To our knowledge, this is the first study to investigate
the reliability of FSKT by means of distinct, but com-
plementary, statistical procedures (relative and absolute
reliability). Of note, the “ICC” is one of the main sta-
tistical measures to examine the relative reliability of
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Figure 2. Receiver operating characteristics (ROC) curve for the frequency speed of kick test between regional/state and national/
international tackwondo athletes.
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a given test applied several times. In the present study,
the relative reliability of FSKT, using ICC was 0.95.
The criterion adopted herein resulted in “near perfect”
relative reliability classification [Hopkins et al. 2009].
The relative reliability of the FSKT_ using the ICC
was 0.63 to 0.83 for the different measures of perfor-
mance generated by the test. The relative reliability of
these variables was classified as “large” to “very large”
[Hopkins et al. 2009], evident by observing that the
athletes performed the same average number of kicks
during the test and retest in both tests. Additionally, it
was presented difference between athletes and non-ath-
letes but not difference between competitors” groups
was presented.

The reliability can also be calculated absolutely, and
used to estimate the amount of error in the result of a test.
The measures used in the present study were LOA, SEM,
SWC, and MDC,,,. The absolute reliability presented by
these measurements during FSKT was acceptable. The
LOA presented high agreement between the test and
retest for FSKT, | and FSKT_ (Table 1). Observing the
LOA result it can be concluded that the random error
of the tests is low. In a practical context, if a performer
achieves a 23-kick performance in the first attempt of
FSKT, ., a performance between 21 (23-1.7) and 25 kicks
(23+1.7) would be expected in the second attempt.

SEM can be expressed in an absolute or relative
way. It has been recommended that SEM as CV should
not be greater than 5% [Nevill, Atkinson 1997]. In the
present study, the absolute reliability of FSKT,  was
very good, with SEM as CV of 2.85%, which is well
below the 5% limit. This percentage value represents
approximately one kick. Changes in performance of
this magnitude or greater were observed during the
realization of FSKT,  [Santos et al. 2016; Araujo et al.
2017]. The absolute reliability of FSKT,_ was good for
almost all variables investigated. The SEM as CV pre-
sented variation of approximately 5%, a value equal
to the limit indicated. This value represents approxi-
mately one kick variation for each FSKT series. This
means that to detect actual improvements in perfor-
mance, the changes need to be larger than one kick
per set. A previous study reported changes in FSKT_
performance between three and four kicks after a nine-
week training period [Santos et al. 2016]. For the total
kicks executed during the five series (FSKT_ ), the
performance improvement would be relevant if there
was an increase of four kicks. An average increase of
17 kicks has been described in the literature [Santos
et al. 2016]. The only variation in SEM of more than
5% is associated with the KDI (%), which presented a
variation of 20.4%, representing a variation of approxi-
mately 1.7% in the KDI. This measurement can oscillate
more as it takes into account all series of the FSKT_
and consequently the possible changes that can occur
in each of them.

With SEM it is possible to calculate the MDC,,,,
which is an estimate of the minimum detectable change to
which the athlete’s performance will need to be changed
so that the change in performance is certainly greater
than the error measurement [Haley, Fragala-Pinkham
2006]. In the present study the MDC,__,
amount that can vary between two and three kicks
depending on the FSKT series considered. Other stud-
ies using FSKT are required for comparisons of MDC,,.
However, it is worth noting that the limitation of this
measure is that it can be affected by the variability of the
sample from which it is generated [Starford et al. 1996].
Therefore, it is recommended that MDC,,, with athletes
of different characteristics (sex, age, training level) and
large samples be evaluated in future studies [Chaabene
et al. 2012].

The SEM can be used in conjunction with the SWC
to classify the test. In this regard, in the present study,
two values of SWC were used, multiplied by 0.2 and 0.6
(Table 1). This strategy was used to enable establishment
of the sensitivity of the tests, reducing the probability of
an erroneous interpretation in changes across periods
or test repetitions. Thus, the test was considered “good”
for FSKT, , FSKT , FSKT,, FSKT,, FSKT,, FSKT,  and
KDI, as it presented higher values for SWC_ , compared
to SEM. The test can be considered “satisfactory” for the
FSKT,, since the SWC_, values were close to the SEM.
This indicates that FSKT may not be a suitable test to
detect small changes of magnitude 0.2, since the meas-
urement error exceeds this value.

The FSKT cannot discriminate high level taek-
wondo athletes (national/international) of another
competitors level (regional/state). In previous study
was possible identify performance difference between
female athletes, with superiority in national/interna-
tional group compared to regional/state group [Santos,
Franchini 2018]. The same characteristic not was pre-
sented between male competitors. Male taekwondo
athletes grouped in national/international performed
superior number kicks compared with non-competi-
tors but not compared with regional/state athletes. A
possible explication of this result is the volume and
frequency adopted routinely by high level tackwondo
athletes. Another possible explanation is that high level
competitors athletes adapt to the required demand
(physical and physiological) of the match. The lower
volume and frequency were presented by practition-
ers’ non-competitors. Finally, one possible limitation
of the present study was that grouping national and
international or regional and state levels eliminate pos-
sible differences, but in present study the number of
athletes in each competitive level is low to compare
separately. Future studies with separated groups (e.g.
international vs. national) or between different lev-
els of experience (e.g. novice and advanced athletes)
should be conducted.

represents an
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Conclusion

In conclusion, this study showed that FSKT could be
considered a reliable and applied taekwondo field-test,
with practical implications and scientific evidence to
measure specific performance in taekwondo. The FSKT
presented low to high reliability, as seen by the ICC and
low dispersion, observed in LOA, SEM, SEM as CV,
SWC, and MDC,,%. The FSKT can be used as a tool to
measure tackwondo performance. Coaches and strength
and conditioning professionals can apply FSKT knowing
that a change greater than 2-5% among series is neces-
sary to be 95% certain that the change in performance
indicates improvement and exceeds the measurement
error. The MDC,,, presented in this study was gener-
ated by experienced athletes, predominantly competitors
at national and state level. Thus, sports professionals
involved in the preparation of tackwondo athletes will
be able to apply the FSKT and compare the variation
in their performance with the MDC,,, presented to be
95% certain that performance changes actually point to
performance improvements, above the error associated
with the test. Finally, based in present study is possible
suggest that coaches needs improve physical capacity of
practitioners during taekwondo practice.
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Niezawodnos¢ powtornych testow,

czulosé¢ i poprawnosc konstrukcyjna testu
czestotliwo$ci kopniecia u zawodnikéw
taekwondo plci meskiej posiadajacych czarny
pas

Stowa kluczowe: sprawnos$¢ fizyczna, ocena szczegdtowa, kop-
niecie obrotowe, sporty walki, sztuki walki

Streszczenie

Cel. Celem niniejszej pracy bylo okreslenie wiarygodnosci,
czulosci i poprawnosci konstrukeyjnej (wyrdzniajacej) zawod-
nikéw taekwondo plci meskiej w tescie czestotliwosci predkosci
testu kopniecia (FSKT) z wykorzystaniem pojedynczych i
wielokrotnych zestawdw.

Material, metody i wyniki. Badanie zostalo podzielone na
dwie czgéci. W pierwsza czgsci brato udzial czternastu zawod-
nikéw taekwondo z czarnym pasem. Proby i powtdrne testy
zostaly przeprowadzone osobno w odstepie 1 tygodnia od sie-
bie. Laczna liczba kopnig¢ wygenerowanych podczas FSKT,
i kazdego setu FSKT . suma kopnig¢ podczas pigciu setéw
oraz zmniejszenie iloéci kopnigé nie wykazywaly réznicy stat-
ystycznej. ICC (wspdtczynnik korelacji wewnatrzklasowej) i
SEM (standardowy biad pomiaru) dla bezwzglednej i wzgled-
nej wydajnoéci podczas zmniejszenia iloéci kopnie¢ (kicks
decrement) wynosity odpowiednio 0,951 0,60. ICC i SEM dla
bezwzglednej i wzglednej wydajnosci podczas FSKT | wynosity
odpowiednio 0,63-0,83 i 0,78-3,99 dla prawie wszystkich pomi-
aréw. Umowne granice analiz wykazywaly $rednia réznice
pomiedzy -0,1 i 0,5. Standardowy blad pomiaru byl nizszy
od najmniejsza znaczaca zmiana (SWC , w prawie wszyst-
kich zmiennych, klasyfikujac testy jako “dobre” Badanie to
wykazalo, ze FSKT, i FSKT  s3 wiarygodnymi, przysto-
sowanymi dla taekwondo testami terenowymi stuzacymi do
oceny wydajnosci taekwondo. Druga czes¢ badania obejmowata
stu piecdziesieciu trzech sportowcow taekwondo plci mesk-
iej podzielonych na krajowych/miedzynarodowych (n=45),
regionalnych/stanowych (n=55) i grupe, ktéra nie startowata w
zawodach (n=53). Grupa narodowa/miedzynarodowa osiggneta
lepsze wyniki niz grupa, ktéra nie startowata w zawodach w
zakresie FSKT, iFSKT (FSKTS, FSKT, i FSKTWI) (p<0.05).
Whioski. Biorac pod uwage kryteria naukowe jako wazng ceche,
przedstawione wyniki powinny by¢ interesujace dla trenerdw,
treneréw, praktykéw i zawodnikow taekwondo, poniewaz sa
to jedyne testy tackwondo o krotkiej i przejsciowej dtugosci,
wykorzystujace specyficzne dziatania, dostepne obecnie w lit-
eraturze naukowej.
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