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SUMMARY

Specific motor abilities in modern sport are probably the determining factor for solving sports
tasks and achieving sport success. Strockes with an arm and leg in karate sport are dominant techniques
which help a karate athlete to score points or win a fight. Karate sport and particularly sports discipline
fight (kumite) is characterized with poly structural movements, and the most important motor skills
are explosiveness, speed and coordination. The subject of this research derives from the previous
knowledge and arguments and it is directed toward determination of the measuring characteristics
(reliability, sensitivity and validity) of the specific “Mae Geri” motor test.

The research has been conducted in the Republic of Macedonia with an intentional sample of 30
male examinees (karate athletes), at the age older then 18. During the research with the sample of
examinees, 1 (one) manifest specific-motor variable (newly constructed composite test) was applied,
characteristic for the karate sport. The aim of this research was to determine the measuring charac-
teristics of the newly constructed test. Using the Hoteling method, the factor validity of this test was
determined, as well as its latent dimensions, and the main component according to Kaiser-Gutman
criterion were established. Based on the obtained results of the research, there have been some con-
clusions which refer to the measuring characteristics of the applied test, and primarily to the factor
validity, sensitivity and reliability of the same.
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INTRODUCTION

The karate sport, and particularly the fight (kumi-
te) sport discipline, is characterized with poly struc-
tural movements, and the most significant motor
abilities are explosiveness, velocity and coordination.
The specific motor abilities in the modern sport are
probably the crucial factor for solving sport tasks and
achieving sport success. The arm and leg strokes in
karate sport are dominant techniques that help the
athlete to score points or win a fight. The poly struc-
tural movement characteristics in a karate fight (ku-
mite) largely define the driving structure and its most
important background motor characteristics: agility,

explosiveness and speed. So far researches with mo-
dern technical and tactical indicators in karate fight
show that different techniques have the greatest impact
(Koropanovski, Dopsaj, & Jovanovi¢ 2008).

Some knowledge about the motor skills development
level can be obtained by assessing various manifesta-
tions registered with appropriate motor tests, so-cal-
led measuring instruments. Since human motor skills
are measured indirectly, the complete measuring
procedure must be standardized, and motor tests
(measuring instruments) should be characterized
with satisfactory measurement characteristics such as:
validity, reliability, sensitivity, accuracy and so on. In
this case, the obtained results in a motor ability with
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a sample of respondents could be compared with the
results obtained with another sample of respondents
of the same capacity (Kostovski & Georgiev 2009a).

Major development of karate as a sport requires
modern approaches, concepts, forms, activities and
procedures in training the latest karate technologies,
especially concerning the structure of anthropologi-
cal features, their correlations and specific impacts
on athletic performances. In addition, it is necessary
to establish the diagnosis and the validity of the in-
sttuments used for modeling, diagnosis, planning,
programming and monitoring of the effects of trai-
ning process operationalization (Doder, Malacko,
Stankovi¢, & Doder, 2011).

Starting from this fact, some researches have
been undertaken that refer to establishing tests for
evaluation of some specific motor characteristics
with karate athletes (Kocroscku 2005; Kostovski &
Georgiev 2009b,; Kostovski, Masi¢ & Djukanovic,
2011).

Some measurement instruments that showed as
"good" for a population or sample, are not necessary
"good" for other population or sample. Especially in
a case when examinees are of different ages, different
sex or have other different characteristics. According
to this research problem, there is a need for constant
checking of the measurement characteristics of the
tests. In this regard Kocroscku (2004) conducted a
research to determine the measurement characteristi-
cs of some standards and specific motor tests in
karate athletes of a different chronological age. In
this regard Kocrosckn (2004) conducted research to
determine the measurement characteristics of some
standard and specific motor tests in karate from a
different chronological age.

Given the fact that the human motor reactions
can be realized only with the assessment of motor
skills through a variety of manifestations, they can be
registered through various motor procedures - mea-
suring instruments (Kostovski & Georgiev, 2009¢)

Over the past period, researchers have used the
existing tests for motor ability assessment of karate
athletes (Koleti¢, 1992; Kules & Muratagi¢, 1993).
However, these tests have not proved entirety speci-
fic to satisfy the needs of today's karate sport

The aforementioned conclusions point out the
need for the implementation of new researches aimed
for constructing and establishing new tests and checking
their metric characteristics (KKostovski & Georgiev
2009¢)

Since the application of diagnostic morphological
characteristics and basic motor skills in the training
process of karate athletes are related with interdisci-

plinary approach, where the complexity of movable
structures and anthropological interdisciplinary cha-
racteristics of the character is high, it is necessary to
include as many basic, specific and situational mea-
suring instruments as possible. While for constructi-
on of instruments you have to bear in mind the in-
formation validity for each measuring instrument,
which means that the applied instruments must have
satisfactory measuring features, such as validity, objec-
tivity, reliability, discrimination (Doder et al., 2011).

In order to conduct better kinesiology researches,
in recent times measuring instruments have been used
for registering and measuring specific motor ability
manifestations (Sertic, Vidranski, & Segedi, 2010),
and the athletes' training process has been largely
planned, programmed and monitored

However, for a test to be valid and applicable it
has to be reliable too. Knowledge of specific requi-
rements in karate can help coaches, and even athletes
to optimize the training program (Chaabéne et. al.,
2012).

Based on these considerations, this study was
conducted with the main objective to identify, analyze
and compare the measurement characteristics of the
specific motor variable Mae Geri in top karate athle-
tes.

METHODS
Sample of respondents

The research was covered with 30 karate athletes,
standard and potential representatives from Macedo-
nia, at the age of +18, defined as karate athletes-se-
niors. The research was realized on a target sample
of male participants.

Sample of variables

In this research on the sample of participants was
applied 1 manifest specific motor variable for evalu-
ating of the specific karate frequency of the more
effective leg

1. Stroke with leg on bag MAE GERI with the
more effective leg in 10 s MAEG)

Test description

The test is performing in sport gym, in the gym
where karate athletes have their training. For perfor-
ming the test there must be a punching bag attached
to the wall, and stopwatch with which the measure
men will measure the time. The participant stands in
front of the bag in characteristical fighting pose "fu-
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TABLE 1

Basic statistical parameters of the test Stroke with leg on bag - Mae Geri.

Vi M  Min Max SD Skew. Kurt.
MAEG1 30 10.87 6 16 2.58 22 -.80
MAEG2 30 943 5 16 2.53 .68 44
MAEG3 30 9.47 5 15 2.40 38 -24
MAEG4 30 10.03 5 15 2.27 09 -97

Legend: n - Number of respondent; M - Mean; Min - Minimum; Max - Maximum; SD -
Standard deviation; Skew - Skewness; Kurt - Kurtosis; MAEG - Stroke with leg on
bag - Mae Geri; 1-4 - First, second, third and fourth repetition of the test.

TABLE 2
Matrixc of item intercorrelation of the test Stroke with leg on bag - Mae Geri.
MAEG1 MAEG2 MAEG3 MAEG4
MAEG1 1.00
MAEG2 93 1.00
MAEG3 94 94 1.00
MAEG4 .95 87 .89 1.00

Legend: MAEG - Stroke with leg on bag - Mae Geri; 1-4 - First, second, third and fourth
repetition of the test (Prvo, drugo, trece i Cetvrto ponavljanja testa).

TABLE 3
Hotelling procedure.
H 17
MAEGI 985 .86
MAEG2 965 .86
MAEG3 971 .90
MAEG4 956 .86

do daci" on a distance which define himself according
to the length of his leg. The sportsman task is to
perform correct as much as possible more strokes
"mae geri" with the effective leg in 10 seconds. The
measure men stands on the side, turns on the stop-
watch when the participant will start with the perfor-
mance of the test and count the correct performed
strokes in time of 10 seconds. The test is repeated 4
times with break between every repetition.

Methods for data processing

The data's obtained from the manifested specific
motor test, were processed with the necessary stati-
stical methods which are in function of the goals and
tasks of this research. In the data's processing the
measurements of the specific motor test, for every

TABLE 4

Reliability coefficient.
& 977
r, 978
IcC 923
A 3.757
% 93.915

composite repetition, were calculated the basic central
and dispersive statistical parameters, arithmetic's
mean (M), standard deviation (5D), minimal (Min),
and maximal (Max) score. Based on symmetry of the
distributions of the result it has been evaluated that
some test represent easier or harder motor task for
the participants (Skew:), and from the roundness of
the distribution of the results it have been determine
the homogeneity of the results in the same test (Kurt.).
The sensitivity as measuring performance was deter-
mined by the relationship between the mean and
standard deviation. For determent of the correlation
between the items there was calculated Pierce coef-
ficient of correlation (7). Factor validity of the varia-
bles was determined with the Hotelling procedure,
and there were calculated the latent dimensions of
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the variables, were the main components were deter-
mined by Kaiser-Guttmann criteria, and there were
obtained: item projections of the main component
(H), values of the isolated characteristic squate root
(M) and contribution of the isolated characteristic
square roots in the explanation of the total variabili-
ty of the variance expressed in percents (%). Inter
validity of the items was determined by the item
projections of the first main component, or by the
isolated characteristic squate root (H). The mutual
subject of the measure was determined by the value
of the characteristic square root (A). To determine the
reliability there were calculated more coefficients and
indexes of reliability, including: Cronbach index for
reliability, calculated by the item projections with the
first main component (Cronbach—4), Spearman-brown
coefficient of reliability (r) - calculated on the base
of middle correlations between composites measures
for each test individually, and interclass correlation
coefficent for every test individually (ICC).

RESULTS AND DISCUSSION

Analyzing the values of the means of the four of
the applied item of this variable, we can conclude
next: in the first and fourth item there were achieved
high results in relation with the rest two items, where
there is moderate decline of the numbers of repeti-
tions per unit time. All of the four values represent
the real condition of the stability in terms of perfor-
ming the treated test, and the small positive change
which appears in these two items must be result of
the motivation of the athletes, in performing of the
first and fourth attempt to give their maximum. The
test possesses relatively good discrimination, on whi-
ch indicates the value of the variability, or the standard
deviations.

According to the tilt of the distribution of the
results in the items, we can conclude that this test
represents relatively easy task for the treated sample
of participants (the mean of the four items is in the
zone of middle results). For the four items of this
test there was determined normal distribution of the
results. The values of the correlation coefficient be-
tween the items are very high, positive and statistical-
ly significant with values of .87 to .95

In this variable there was determined that the all
four items have mutual subject of measure, and rela-
tively higher homogeneity of this variable, indicating
on the value of the isolated characteristic square root
of the first main component A =3.757 and explains
93.915 % of the total variability of the variance. The
reliability coefficients (Cronbach a = .977 and Spe-
arman-Brown = .978) are very high and with satisfying

values, as for the inter correlation which is .923.
According to the above mentioned for the variable
"Mae Geti", we can say that: the test features with
high degree of sensitivity and satisfying reliability
coefficient. Also the test is simple for application and
easy for explanation.

According to Bukvi¢ (1982) every reliability coet-
ficient with value bigger than .80 indicates to high
reliability of the tests, and values bigger than .90 in-
dicates on very high reliability.

CONCLUSION

The research was conducted on target sample of
30 participants (karate athletes), males from Macedo-
nia, at the age of + 18 (karate athletes-seniors). On
the sample of participants was applied 1 (one) mani-
fest specific motor variable (newly constructed com-
posed test), characteristic for the karate sport.

The obtained results from the research lead us to
the following conclusions which concern the measu-
ring performance of the applied variable, and before
all, the factor validity, sensitivity and reliability of the
same.

The test "Mae Geri" features with high degree of
sensitivity and satisfying reliability coefficients, which
means that the eventual error in the measurements is
very small.

- The reliability coefficients (Cronbach a = .977
and Spearman-Brown = .978) are very high and with
satisfying values, as for the inter correlation which is
.923. Also the test is simple for application and easy
for explanation.

The test evaluates the motor dimensions defined
as specific karate frequency of the lower extremities.

From the obtained results, the test should be re-
commended in the training technology and selection
of the karate athletes in the test battery for evaluating
of the specific karate frequency of the lower extre-
mities (until constructing a new test).
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