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Abstract: In this paper, the time of performing 15 motor tests that consisted 
of different modalities of punches and kicks was measured on a sample of 44 
subjects (24 men and 20 women), as well as the speed of performing cognitive 
test S1, from a battery of KOG3 tests. The results were obtained using appro-
priate statistical procedures, and they indicate that women in most cases, from 
both items, achieved better results compared to men when it comes to a simple 
motor reaction, while men achieved better results with a complex motor reac-
tion. The obtained concurrence of motor tests with test S1 for men ranges from 
a complete absence of concurrence for five techniques derived from the left 
guard to high concurrence for three techniques derived from the right guard. 
When it comes to women, the absence of any concurrence was registered in 
two techniques from one and the other guard, and high concurrence for five 
techniques from the right guard. It is believed that the obtained results can be 
useful for further teaching process in Special Physical Education.
Keywords: punches, kicks, police students, motor reaction, spatial ability.

INTRODUCTION

The speed of the motor reaction, that is, 
the duration of mental processes and the 
performance of movements can be cru-
cial in solving situational-motor problems 
that the graduates of the Faculty of Security 
Sciences may encounter in their lifetime 
commitment. The speed of motor reaction 
usually means the time of processing cer-

tain information in which the correspond-
ing movement begins. Mollon and Perkins 
(1996) think of reaction time as a time that 
is used as an indicator of the duration and 
complexity of mental processes. Similarly, 
Jensen (2006) interprets reaction time as a 
measure of the speed of the perceptual-cog-
nitive system expressed through the time 
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that elapses from the onset of the stimulus 
to the response. It is, in fact, a latent time 
in which certain regulatory processes take 
place, and which end with a corresponding 
terminal movement.
Given that security jobs do not exclude 
activities related to the use of physical 
force and that efficiency in solving sit-
uational-motor problems, especially in 
new situations, largely depends on the re-
action time, it is very important that the 
graduates can make a decision as soon as 
possible, and implement an appropriate 
motor program. The speed of mental pro-
cessing in real-time and the speed of per-
forming rational and efficient movements 
is important not only in solving situation-
al-motor problems but also in learning 
and improving the teaching material in 
Special Physical Education (Blagojević et 
al. 2019). Namely, with each type of learn-
ing, including motor learning, the task 
must first be understood, and the activity 
of the cerebral cortex is necessary for that. 
Moreover, in motor learning, we cannot 
exclude the muscular system either, be-
cause it takes place not only through the 
activity of the cortex but also through the 
feedback system, through the receptors 
located in the muscles. Depending on the 
complexity of the motor task the activi-
ty of the cortex changes. Thus, with sim-
ple tasks, the activity of the cortex is the 
lowest, and with somewhat more com-
plex motor tasks, the activity is higher, 
while with complex motor tasks, where 
extremely large cognitive charges appear, 
the activity of the cerebral cortex is the 
highest (Bala, 1999). Therefore, unlike 
simple tasks, efficient and correct percep-
tual processing, i.e. cognitive functioning, 
has a very important say in solving com-
plex motor problems that a professional 
security worker can encounter.
In the study conducted by Momirović 
and Horga (1982) which referred to the 

canonical relations of intellectual and 
motor abilities (rhythm, coordination, 
flexibility, strength, and endurance), it 
was concluded that general cognitive 
factor is mainly defined by the efficien-
cy of the serial processor. It was also in 
a significant positive correlation, while 
with power and endurance it was neg-
atively correlated. Bala (1999) obtained 
results through the battery of 23 motor 
tests and the KOG3 battery for the as-
sessment of perceptual, serial and par-
allel processors, based on which it was 
concluded that a nonlinear data pro-
cessing model showed significant cor-
relation, and better explained the com-
mon variability of the analysed variable 
spaces. Additionally, the test of cognitive 
functioning is a better predictor of mo-
tor behaviour than vice versa. 
Arlov et al. (1994a) conducted a study on 
a sample of 45 karate masters to analyse 
the influence of different starting guards 
(diagonal and linear) on the time param-
eters of the technique of Gyako Tsuki 
(common use Japanese terminology) 
while the examinees were performing an 
attack, defence, and counterattack from 
different distances. Based on the analy-
sis of quantitative differences, a diagonal 
guard could be proposed for fighters who 
choose a shortened or basic distance, 
while for fighters who fight from a long 
distance, the equal use of both guards 
was suggested. In addition, on the same 
sample of respondents, it was suggested 
to use both guards equally when con-
ducting Mae Geri technique (Arlov et 
al., 1994b). Mudrić et al. (2004) found 
that the average values ​​of the time of per-
forming punches and kicks were differ-
ent in relation to their complexity. It was 
stated that in more complex situations of 
attack, in relation to the situation of un-
conditional attack (when the respond-
ents knew everything), the planning 
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time increased and that the time partial 
parameters of planning an attack with 
hands were shorter than an attack with 
feet. He explained this by the fact that leg 
attacks were more complex techniques 
than hand-performed techniques. Guz-
vica et al. (2012) evaluated the speed of 
simple and complex motor reaction to a 
light signal with the fourth-year students 
of the College of Internal Affairs. The 
obtained results indicated that in a sim-
ple motor reaction men were statistical-
ly significantly faster than women, while 
women achieved a statistically signifi-
cantly better result in a complex motor 
reaction at the initial speed of movement. 
However, when it comes to the dominant 
and weaker side for the whole sample, al-
though there was a certain difference in 
the speed of the motor reaction, they did 
not get statistical significance. Vuković et 
al. (2019) measured the time of simple 
reaction and the time of choice reaction 
between preadolescent and early adoles-
cent age boys and girls at different levels 
of karate training. They found that there 
was no statistically significant difference 
between boys and girls when it came to 

simple reaction time, but that they were 
statistically significant in terms of mas-
tery. In addition, when it comes to the 
choice reaction time, statistically signif-
icant differences were obtained between 
the genders at the student level of training 
and at the subsample of boys.
The time that flows from the moment of 
occurrence to which one should react and 
realize a particular technique is a signifi-
cant factor for the successful performance 
of police tasks. The educational process 
and permanent training should result in 
police officers’ training to respond suc-
cessfully in different situations. In this 
sense, the aim of this paper is to examine: 
1) the time required to perform different 
modalities of techniques in a condition 
of one response to one stimulus under 
familiar conditions and in condition un-
der an alternative stimulus introduced; 
2) differences in realisation time between 
left and right techniques; 3) temporal dif-
ferences between genders in the realisa-
tion of specific combat techniques; 4) the 
correlation between techniques temporal 
parameters and cognitive ability. 

RESEARCH METHODOLOGY

This was transversal study, and the ex-
isting condition was determined by 
collecting data through specific tests of 
motor and spatial abilities. The meas-
urement was performed using Witty 
SEM wireless training timer (model KD 
520, CEI 68-4, Microgate, Bolzano, Italy, 
www.microgate.it). It was developed to 

test motor reaction time based on laser 
technique, and Witty Manager Software 
was used. Built-in proximity sensor, 
Witty SEM, allows reactivity testing for 
specific work on motor-cognitive and 
coordination skills with a measurement 
accuracy of ± 0.4 ms. 

Sample of respondents

The sample consisted of 44 third-
year students at the Faculty of Securi-

ty Sciences in Banja Luka, of which 24 
were men and 20 were women, between 



Gužvica, M. et al. (2020). Temporal differences between genders  
in the realisation of specific combat techniques relative to spatial ability

56

NBP • Journal of Criminalistics and Law
Vol. 25, No. 2

21 and 22 years of age. In the previous 
schooling, which lasted two semesters, 
with a weekly load of six school hours, 
the students have mastered three levels 

of training in the subject of Special Phys-
ical Education. All subjects were clin-
ically healthy, with no visible physical 
defects or morphological aberrations.

Sample variables

The sample of variables consisted of 15 
motor tests and one test from a cybernetic 
battery of intelligence tests (KOG 3) - test 
S1. According to the results of the previous 
research (Paspalj, 2011), the spatial factor 
is statistically significantly positively re-
lated to solving problem situations from 
Special Physical Education, and is there-
fore separated from a cybernetic battery 
of intelligence tests (KOG 3) and used as 
one of the variables in this research. Test 
S1 was used to assess the quality of parallel 
light stimulus processing.
The motor variables related to the simple 
stimuli are as follows: punch forward from 
the spot (KZMJ), punch forward sliding 

(KZUK), hop step and punch forward 
(KZDO), opposite hand punch from the 
spot (GZMJ), opposite hand punch slid-
ing (GZUK), hop step and opposite hand 
punch (GZDO), opposite hand punch 
with step forward (GZIS), punch and 
step forward (OZ), kick from the spot 
(MGMJ), kick ding forward (MGUK), 
hop step and kick forward (MGDO), 
semicircular kick forward from the spot 
(MWGMJ), semicircular kick forward 
sliding (MWGUK), hop step and sem-
icircular kick forward (MWGDO). The 
variable is moving forward and opposite 
hand punch (INGZ) was used to assess a 
response in conditions with an alternative 
stimulus introduced. 

Research procedure and method of measurement

The research included measuring sim-
ple and complex motor responses to a 
light signal. The measurement was per-
formed in the sports hall in the after-
noon in February 2020 at a temperature 
of approximately 22° C. The respondents 
were in the prescribed sports equip-
ment and barefoot. The purpose of the 
research was explained to the students, 
after which they voluntarily started test-
ing. Immediately before the test, the re-
spondents were acquainted in detail with 
the tasks that were expected of them. 
The time needed for technique realisa-
tion on simple stimulus was tested by the 
respondent, from a fighting stance and 
middle guard, having the task to react to 

a known light signal as quickly as pos-
sible, from a place, by moving forward 
(“slipping”), moving step forward and 
hop step, and taking a punch or a kick in 
the target. The time needed for technique 
realisation in conditions with an alter-
native stimulus introduced was assessed 
from the position of parallel feet (heiko 
dachi). With this time, the subject had 
a choice (50% probability of one of the 
signals - L1 and L2). At the appearance 
of the L1 signal, the subject performed 
a step forward with the left foot and a 
punch with the right hand (GZ), and 
at the signal L2, they performed a step 
forward with the right foot and a punch 
with the left hand (GZ). They repeated 
tests three times, all three attempts were 
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registered, and the best time was taken 
for statistical data processing. The pause 
between the previous and the next per-
formance of motor tasks provided the 
necessary rest and maximum concen-
tration of the subjects. Before perform-
ing the test, each respondent took the 
appropriate distance from the appropri-
ate stance and guard, depending on the 
tasks. The light signal was located direct-
ly in front of the examinee, and the tar-
get was a signal lamp at the height of the 
examinee’s head. The results were read at 
the end of the test, and the person who 

entered the results for control repeat-
ed the results aloud. They placed lamps 
(Figure 1) so that the subject could see 
them clearly - in front and at the width 
of the subject’s shoulders so that the dis-
tance from the starting position of the 
subject and both lamps was equal. The 
time was measured from the beginning 
of the visual stimulus to the end of the 
punch or kick. The height of the lamps 
was adjusted according to the height of 
the subjects, and the stimulus was given 
sporadically, at different time intervals.

 

Figure 1. An example of testing technique in the condition  
a) of simple and b) alternative stimulus

The Intelligence Test Cybernetics Battery 
(KOG 3) contains three tests that evalu-
ate the efficiency of the perceptual func-
tions (IT-1 test) of the parallel processor 
functions (S-1) and the serial processor 
functions (AL-4). The S-1 test, adapted 
for population of respondents in this re-
search, was used (Wolf et al., 1995). The 
test contained 30 tasks where each task 
had a three-dimensional representation 
of a group of bricks. The task of the re-
spondents was to find, between the four 
transverse projections of that group, the 

one that corresponds to the given rep-
resentation when that group is observed 
from a certain direction. The application 
time was eight minutes, so the test pre-
dominantly belongs to the category of 
strength tests. The metric characteristics 
(reliability, representativeness, and va-
lidity) of the test correspond to the high-
est psychometric standards (Wolf et al., 
1992). Battery standardization was per-
formed on a sample of 52,000 male re-
spondents from Serbia, literate, and aged 
about 18-20 years (Wolf et al., 1995).
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Statistical data processing

The data obtained by the survey was pro-
cessed by an appropriate statistical pro-
cedure. Basic descriptive indicators were 
calculated, the normality of data distri-
bution was checked using the Kolmogor-
ov-Smirnov test (K-S), and testing of the 
significance of differences in motor reac-
tion rate between genders was performed 

by T-test of independent samples. The 
correlation between parallel information 
processing and motor reaction rate was 
calculated using correlation analysis. The 
analysis was conducted using the Statis-
tical Package for Social Sciences (IBM, 
SPSS Statistics 20). The significance level 
was set at 95%, i.e. p ≤ 0.05.

RESULTS AND DISCUSSION

Table 1 shows the central and dispersive 
parameters of the observed variables for 

men and women derived from the left 
guard. 

Table 1. Descriptive indicators for man and women - left side

Group Men Women
Variable Mean Min Max SD K-S Mean Min Max SD K-S

KZMJ 0.43 0.39 0.48 0.02 0.32 0.43 0.39 0.48 0.03 0.16
KZUK 0.59 0.47 0.72 0.07 0.57 0.58 0.53 0.71 0.06 0.04
KZDO 0.80 0.74 0.86 0.05 0.02 0.84 0.80 0.93 0.04 0.01
GZMJ 0.53 0.42 0.65 0.07 0.10 0.52 0.46 0.56 0.03 0.16
GZUK 0.71 0.63 0.89 0.08 0.12 0.66 0.60 0.70 0.03 0.16
GZDO 0.89 0.80 0.97 0.05 0.26 0.90 0.84 0.95 0.03 0.53
GZIS 0.86 0.62 1.03 0.14 0.26 0.84 0.74 0.96 0.08 0.14
OZ 0.87 0.82 0.96 0.06 0.01 0.80 0.76 0.86 0.04 0.16

MGMJ 0.77 0.67 0.87 0.06 0.21 0.77 0.76 0.81 0.01 0.09
MGUK 0.89 0.73 1.04 0.09 0.34 0.90 0.78 1.01 0.08 0.83
MGDO 1.08 0.92 1.26 0.11 0.60 1.07 0.83 1.28 0.15 0.59

MWGMJ 0.83 0.75 1.02 0.10 0.02 0.83 0.82 0.88 0.02 0.00
MWGUK 0.97 0.86 1.08 0.09 0.03 0.95 0.79 1.09 0.10 0.39
MWGDO 1.13 1.04 1.43 0.13 0.00 1.16 1.02 1.33 0.10 0.58

INGZ 1.10 0.99 1.22 0.09 0.02 1.18 0.97 1.37 0.13 0.41

Legend: Min - minimal result- in s, Max - maximal result- in s, Mean - mean value in s, SD - 
standard deviation, K-S - Kolmogorov-Smirnov test value, KZMJ - punch forward from the 
spot, KZUK - punch forward sliding, KZDO - hop step and punch forward, GZMJ - oppo-
site hand punch from the spot, GZUK - opposite hand punch sliding, GZDO - hop step and 
opposite hand punch, GZIS - opposite hand punch with step forward, OZ - punch and step 
forward, MGMJ - kick from the spot, MGUK - kick sliding forward, MGDO - hop step and 
kick forward, MWGMJ - semicircular kick forward from the spot, MWGUK - semicircular 
kick forward sliding, MWGDO - hop step and semicircular kick forward, INZG - moving 
forward and opposite hand punch
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By reviewing the results shown in the 
table, it can be determined that in most 
tests the results are homogeneous. The 
normality of the schedule was tested 
using the K-S test, and on that occasion 
deviations from the normal distribu-
tion of results were observed for certain 
variables. The largest range of results in 
men, and the largest deviation from the 
mean value was obtained with the varia-
ble GZIS. When it comes to women, the 
largest range of results, and the largest 

deviation from the mean value was re-
corded in the variable MGDO
Table 2 shows the central and dispersive 
parameters of the observed variables 
for men and women derived from the 
right guard. The largest range of results 
in male group, and the largest deviation 
from the mean value was recorded for 
the variable KZDO. The female group 
showed the largest range of results and 
the largest deviation from the mean val-
ue for the variable INGZ. 

Table 2. Descriptive indicators for men and women - right side

Group Men Women

Variable Mean Min Max SD K-S Mean Min Max SD K-S

KZMJ 0.45 0.36 0.52 0.05 0.10 0.43 0.39 0.45 0.02 0.05
KZUK 0.58 0.45 0.75 0.11 0.22 0.57 0.44 0.71 0.08 0.33
KZDO 0.86 0.54 1.10 0.17 0.19 0.82 0.72 0.91 0.07 0.26
GZMJ 0.53 0.47 0.64 0.06 0.07 0.46 0.44 0.48 0.01 0.05
GZUK 0.69 0.62 0.79 0.06 0.03 0.61 0.57 0.66 0.03 0.11
GZDO 0.95 0.87 1.11 0.07 0.24 0.85 0.72 0.97 0.08 0.52
GZIS 0.98 0.83 1.09 0.09 0.09 0.88 0.70 0.98 0.11 0.01
OZ 0.89 0.76 0.94 0.06 0.06 0.82 0.67 0.98 0.11 0.36

MGMJ 0.76 0.65 0.90 0.07 0.10 0.78 0.73 0.85 0.04 0.25
MGUK 0.96 0.74 1.15 0.13 0.10 0.98 0.88 1.03 0.05 0.05
MGDO 1.25 1.03 1.44 0.14 0.17 1.14 0.99 1.30 0.12 0.24

MWGMJ 0.92 0.75 1.05 0.10 0.06 0.86 0.75 0.99 0.10 0.17
MWGUK 1.04 0.91 1.23 0.10 0.42 0.93 0.85 1.01 0.06 0.45
MWGDO 1.28 0.98 1.49 0.16 0.12 1.16 1.07 1.34 0.09 0.02

INGZ 1.08 0.99 1.35 0.12 0.00 1.22 0.87 1.45 0.20 0.33

Legend: Min - minimal result in s, Max - maximal result in s, Mean - mean value, SD - 
standard deviation, K-S - Kolmogorov-Smirnov test value, KZMJ - punch forward from 
the spot, KZUK - punch forward sliding, KZDO - hop step and punch forward, GZMJ - 
opposite hand punch from the spot, GZUK - opposite hand punch sliding, GZDO - hop 
step and opposite hand punch, GZIS - opposite hand punch with step forward, OZ - punch 
and step forward, MGMJ - kick from the spot, MGUK - kick sliding forward, MGDO - 
hop step and kick forward, MWGMJ - semicircular kick forward from the spot, MWGUK 
- semicircular kick forward sliding, MWGDO - hop step and semicircular kick forward, 
INZG - moving forward and opposite hand punch
This dispersion of the obtained results 
can be attributed, primarily to different 
previous experiences and knowledge 
that the respondents had, their differ-

ences in psychomotor abilities (especial-
ly in coordination), i.e., different quality 
of adoption of the observed techniques. 
When the obtained mean values of the 
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results are observed, certain interesting 
things are noticed. Namely, the wom-
en in most cases (from both guards) 
achieved better results in most varia-
bles which relate to a motor reaction on 
simple stimuli, while the men achieved 
better results in a motor reaction when 
alternative stimulus is introduced. 
Mudrić et al. (2004) examined the time 
parameters of karate attack techniques 
of the students at the College of Inter-
nal Affairs in Zemun. They obtained the 
integral time parameters of an uncondi-
tional attack: for a punch with a step (Oi 
Tsuki) - 936 ms, for a punch with the op-
posite hand (Gyako Tsuki) - 961 ms, for 
a kick forward (Mae Geri) - 865 ms and 
for a semi-circular kick (Mawashi Geri) 
- 986 ms. The participants in this study, 
in comparison to the results in the above 
mentioned research, accomplished av-
erage values which were better 86 ms 
(9.19%) for Oi Tsuki, 461 ms (47.97%) 
for Gyako Tsuki, 95 ms (10.98%) for Mae 
Geri, and 96 ms (9.74%) for Mawashi 
Geri. A possible reason for those differ-
ences could be found in the instructions 
given to the participants. In this study, 
the instructions were to perform a tech-
nique as fast as possible, without empha-
sising the power.
Table 3 shows the differences between 
genders in the time of the techniques 
realisation from the left position. The 
results show statistically significant dif-
ferences in four variables, two in favour 
of the men (KZDO and INGZ) and two 
in favour of the women (GZUK and 
OZ). Statistically significant differenc-

es were not determined for variables 
KZDO, GZDO, MGUK, MWGDO, 
INGZ, KZUK, GZMJ, GZUK, GZIS, 
OZ, MGDO, and MWGUK. In the vari-
ables KZMJ, MGMJ and MWGMJ, men 
and women achieved identical results. 
When the obtained results are fully con-
sidered, although statistically significant 
differences were obtained in the same 
number of variables (two in favour of 
both genders), it could be noticed that 
women in most cases achieved better re-
sults compared to men. One of the pos-
sible explanations for the better results 
obtained from women in comparison to 
men lies in the fact that women are on 
average of lower heights and have short-
er extremities, which is why they per-
formed these techniques from a shorter 
distance. Accordingly, they performed 
techniques on a shorter path. In addi-
tion, a possible cause of such results may 
be previous experience and knowledge. 
The obtained a statistically significant 
difference in favour of men for the varia-
ble INGZ, when the alternative stimulus 
is introduced, could be explained by in-
formation processing speed. Addition-
ally, men have better motor potentials 
for the realization of complex move-
ments. If these results are compared 
with the study conducted by Guzvica et 
al. (2012), which was done on a similar 
population, it could be seen that simi-
lar results were obtained. However, in 
the mentioned research, it was noticed 
that women needed less time to process 
unknown information (they started the 
movement first), but men completed the 
terminal movement faster.
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Table 3. Differences between genders in the time of performing  
the technique from the left guard

Variables Group Mean SD Std. Error
Mean F df Sig.

(2-tailed)
Mean Dif-

ference
Std. Error 
Difference

KZMJ
M 0.43 0.02 0.00

1.38 42 0.82 -0.00 0.00
W 0.43 0.03 0.00

KZUK
M 0.59 0.07 0.01

0.60 42 0.56 0.01 0.02
W 0.58 0.06 0.01

KZDO
M 0.80 0.05 0.01

5.47 42 0.00 -0.04 0.01
W 0.84 0.04 0.01

GZMJ
M 0.53 0.07 0.01

12.35 42 0.58 0.01 0.01
W 0.52 0.03 0.00

GZUK
M 0.71 0.08 0.01

8.59 42 0.01 0.05 0.02
W 0.66 0.03 0.00

GZDO
M 0.89 0.05 0.01

0.80 42 0.80 -0.00 0.01
W 0.90 0.03 0.00

GZIS
M 0.86 0.14 0.02

5.86 42 0.56 0.02 0.03
W 0.84 0.08 0.01

OZ
M 0.87 0.06 0.01

8.91 42 0.00 0.06 0.01
ŽW 0.80 0.04 0.00

MGMJ
M 0.77 0.06 0.01

11.42 42 0.98 0.00 0.01
W 0.77 0.01 0.00

MGUK
M 0.89 0.09 0.01

0.13 42 0.79 -0.00 0.02
W 0.90 0.08 0.01

MGDO
M 1.08 0.11 0.02

1.04 42 0.70 0.01 0.03
W 1.07 0.15 0.03

MWGMJ
M 0.83 0.10 0.02

33.09 42 0.98 0.00 0.02
W 0.83 0.02 0.00

MWGUK
M 0.97 0.09 0.01

0.88 42 0.60 0.01 0.02
W 0.95 0.10 0.02

MWG-
DO

M 1.13 0.13 0.02
0.51 42 0.39 -0.03 0.03

W 1.16 0.10 0.02

INGZ
M 1.10 0.09 0.02

1.30 42 0.02 -0.08 0.03
W 1.18 0.13 0.03

Table 4 shows the differences between 
men and women in the time required for 
the realization of the examined motor 
tasks from the right posture. The analy-
sis of the results shows that the women 
achieved better results in twelve variables: 
KZMJ, KZUK, KZDO, GZMJ, GZUK, 
GZDO, GZIS, OZ, MGDO, MWGMJ, 
MWGUK and MWGDO, while the men 
performed better on the following vari-
ables: MGMJ, MGUK and INGZ. How-
ever, a statistically significant difference 

was obtained in nine variables in favour 
of women, namely in the variables by 
which the simple motor reaction was as-
sessed. These were: KZMJ, GZMJ, GZUK, 
GZDO, GZIS, OZ, MGDO, MWGUK 
and MWGDO in favour of women, while 
the statistically significant difference in 
men benefit was obtained for the variable 
INGZ. The previously given explanation 
relating to the derivation of left-handed 
strike techniques is entirely transferable 
to right-handed strike techniques.
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Table 4. Differences between genders in the time of performing  
the technique from the right guard

Variables Group Mean Std.  
Deviation

Std. Error
Mean F df Sig.

(2-tailed)
Mean  

Difference
Std. Error 
Difference

KZMJ
M 0.45 0.57 0.01

21.13 42 0.04 0.02 0.01
W 0.43 0.22 0.00

KZUK
M 0.58 0.11 0.02

1.94 42 0.74 0.01 0.03
W 0.57 0.08 0.01

KZDO
M 0.86 0.17 0.03

6.55 42 0.34 0.04 0.04
W 0.82 0.07 0.01

GZMJ
M 0.53 0.06 0.01

73.06 42 0.00 0.07 0.01
W 0.46 0.01 0.00

GZUK
M 0.69 0.06 0.01

25.95 42 0.00 0.07 0.01
W 0.61 0.03 0.00

GZDO
M 0.95 0.07 0.01

0.21 42 0.00 0.09 0.02
W 0.85 0.08 0.01

GZIS
M 0.98 0.09 0.01

3.36 42 0.00 0.09 0.03
W 0.88 0.11 0.02

OZ
M 0.89 0.06 0.01

12.81 42 0.01 0.07 0.02
W 0.82 0.11 0.02

MGMJ
M 0.76 0.07 0.01

4.91 42 0.33 -0.01 0.01
W 0.78 0.04 0.00

MGUK
M 0.96 0.13 0.02

12.53 42 0.60 -0.01 0.03
W 0.98 0.05 0.01

MGDO
M 1.25 0.14 0.02

0.60 42 0.01 0.10 0.04
W 1.14 0.12 0.02

MWGMJ
M 0.92 0.10 0.02

0.15 42 0.07 0.05 0.03
W 0.86 0.10 0.02

MWGUK
M 1.04 0.10 0.02

5.72 42 0.00 0.10 0.02
W 0.93 0.06 0.01

MWGDO
M 1.28 0.16 0.03

6.79 42 0.00 0.12 0.04
W 1.16 0.09 0.02

INGZ
M 1.08 0.12 0.02

6.30 42 0.00 -0.14 0.05
W 1.22 0.20 0.04

Table 5 shows the results of the partial 
correlation of the S1 test with the vari-
ables of the manifest motor space from 
the left and right guard for both genders. 
For the techniques performed from 
the left position when it comes to men, 
the analysis showed the absence of any 
concurrence with the variables MGMJ, 
GZIS, MGDO, INGZ and MWGDO. 
Weak correlations was obtained with 
the variables MWGMJ, GZDO, KZDO, 
MGUK, OZ and KZMJ while significant 

correlations at the level of p < 0.05 were 
obtained with the variables KZUK and 
MWGUK. High correlations at the level 
of p < 0.01 were obtained with the var-
iables GZMJ and GZUK. The results of 
women showed the absence of any cor-
relations of the variable S1 with the var-
iables MGMJ and MGDO, while poor 
correlations were recorded with the var-
iables GZDO, OZ, GZMJ and KZDO. 
Significant correlations at the level of p < 
0.05 were recorded with variables GZIS 
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and GZUK and at the level of p < 0.01 
with variables MWGUK and KZUK, 
while high and very high correlations at 
the level of p < 0.01 were recorded with 
variables MWDO, MGUK, KZMJ and 
INGZ. When it comes to right-handed 
techniques in the male group, the ab-
sence of any correlations with the vari-
able S1 were noted for the variables OZ 
and MWMJ, while poor correlations 
were obtained with the variables INGZ 
and MGUK. Significant correlations at 
the level of p < 0.05 were obtained with 
the variables GZUK, KZMJ, and MGMJ, 
while significant correlations at the level 
of p < 0.01 were obtained with the vari-
ables GZDO, GZMJ, MGDO, MWGDO 
and GZIS. High and very high corre-
lations at the level of p < 0.01 were ob-
tained with the variables KZUK, KZDO 
and MWGUK. When it comes to wom-
en, for the techniques derived from the 
right guard, the absence of any correla-
tions with the variable S1 was noted for 
the variables KZUK and GZMJ while the 
weak correlation was obtained with the 
variable MWGDO. Significant corre-
lations at the level of p < 0.05 were ob-
tained with the variables MWGMJ and 
GZIS, while significant correlations at 
the level of p < 0.01 were obtained with 
the variables GZUK, MGDO, MGMJ, 
KZMJ and KZDO. High and very high 
correlations at the level of p < 0.01 were 
obtained with the variables MWGUK, 
OZ, INGZ, GZDO, and MGUK. 
At first glance, the results obtained seem 
a bit confusing, especially when it comes 
to a complex motor reaction where the 
ability to educate is very important. If 
the observed variables, techniques are 
compared with natural movements, it 
is possible to claim that each performed 
technique has its own code, a record in 
the nervous system. However, almost all 
martial arts techniques are more or less 

modified, adapted, and shaped, in or-
der to be as efficient as possible in their 
practical use. The observed techniques 
have also been modified and refined so 
that there is a certain deviation from 
coded, inherited movements. Some 
of them are coordinationally simpler, 
some more complex, but not to such an 
extent that they would represent a great 
cognitive effort. When the techniques 
are observed in relation to the time re-
quired to perform them, given their 
trajectory, it is easy to notice that they 
are performed at different path lengths. 
For example, techniques performed 
with the hands take less time than tech-
niques performed with the legs (Mudrić 
et. al. 2004). If the techniques are ob-
served from the point of view of their 
specification, it could be seen that their 
efficiency requires, above all, good ge-
netic predisposition (explosive power, 
speed of individual movement, coor-
dination, and balance), etc. With good 
performance of techniques, especially 
in cases of automatism, cognitive stress 
is minimal. Due to all the above, such 
results could have been expected. The 
least cognitive effort was required by 
the techniques with the least complex-
ity of performance, namely: the punch 
with the opposite hand in place and the 
punch with the opposite hand by slip-
ping, which is why a high agreement 
with the S1 test was obtained. Slightly 
higher cognitive stress was required for 
techniques that required greater mobil-
ity in the hip joints and techniques that 
required significant coordination of the 
whole body, while still being performed 
with movements that were not common 
to the subjects. Furthermore, the prob-
ability of signal occurrence in a com-
plex motor reaction was 50%, which is 
a high probability that the subjects were 
familiar with, so that the choice time was 
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almost the same as in a simple motor reac-
tion and did not require a significant cog-
nitive charge.
Furthermore, due to the frequency of rep-
etition of the same stimulus, it is possible 
that its uncertainty was lost, so the motor 
reaction time was shorter. In contrast, due 
to the expectation of increased difficulty of 
the task, certain insecurity in the perfor-
mance of certain techniques, the activity 
time of the spa centres was extended, so 
a certain number of respondents need-
ed more time to react to the light signal. 

Thus, subjects with greater ability to pro-
cess information in parallel, greater mo-
tor skills, especially those that frequently 
occur naturally, then better concentration, 
focus, and perception (which plays a very 
important role in cognitive functioning), 
were faster in motor response, especial-
ly if these are movements that are more 
complex and motions. In order to confirm 
these assumptions and clearly show the 
relationship between motor reaction and 
cognitive abilities, we need a more detailed 
longitudinal research. 

Table 5. Correlation coefficients between the variable S1 and  
the variables for estimating the response to the light signal

Variable

KOG S 1

Men Women
Left guard Right guard Left guard Right guard

Variables

Corre-
lation 
coeffi-
cient

Signif-
icance 
level

Corre-
lation 
coeffi-
cient

Signif-
icance 
level

Corre-
lation 
coeffi-
cient

Signif-
icance 
level

Corre-
lation 
coeffi-
cient

Signif-
icance 
level

KZMJ 0.37 0.07 0.48* 0.01 -0.87** 0.00 -0.65** 0.00

KZUK 0.41* 0.04 0.79** 0.00 0.60** 0.00 0.01 0.96

KZDO 0.27 0.19 0.75** 0.00 0.37 0.10 0.68** 0.00

GZMJ 0.64** 0.00 0.52** 0.00 0.35 0.12 -0.11 0.62

GZUK -0.65** 0.00 0.45* 0.02 -0.46* 0.04 0.62** 0.00

GZDO 0.24 0.25 0.52** 0.00 0.32 0.15 0.94** 0.00

GZIS -0.04 0.83 0.56** 0.00 0.45* 0.04 0.52* 0.01

OZ 0.39 0.05 0.11 0.61 0.35 0.12 0.85** 0.00

MGMJ -0.03 0.86 0.49* 0.01 0.16 0.48 0.65** 0.00

MGUK 0.30 0.14 0.30 0.14 0.85** 0.00 0.99** 0.00

MGDO 0.04 0.83 0.53** 0.00 -0.01 0.93 0.65** 0.00

MWG-
MJ -0.20 0.33 -0.14 0.50 0.21 0.36 0.49* 0.02

MW-
GUK -0.43* 0.03 -0.96** 0.00 0.60** 0.00 0.83** 0.00

MWG-
DO 0.14 0.49 0.55** 0.00 0.82** 0.00 0.38 0.09

INGZ 0.10 0.64 -0.22 0.29 0.92** 0.00 0.92** 0.00

** The correlation is significant at the level of 0.01 (two-way); * The correlation is significant 
at the level of 0.05 (two-way).
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CONCLUSION

Speed of motor reaction is an ability 
that is necessary for everyday life, and 
especially in solving situational-motor 
problems that the graduates from the 
Faculty of Security Sciences may en-
counter while performing their profes-
sional duties. The sample consisted of 
44 respondents of both genders (24 men 
and 20 women) who were third-year stu-
dents at the Faculty of Security Sciences. 
The study was conducted to determine 
temporal gender-related differences in 
performing particular modalities of 
kicks and punches, in the condition of 
one response to one stimulus and the 
situation under the alternative stimulus 
introduced. The results indicated that 
the women in most cases achieved better 
temporal results from the left position in 
comparison to the men when it comes 
to the technique realisation on a simple 
stimulus. On the other hand, the men 
achieved better results when the alterna-
tive stimulus is introduced. The explana-
tion for these findings could be due to 
anthropometric characteristics, mean-
ing that women are of lower height and 

consequently perform techniques on a 
shorter path. The better results that men 
achieved in the situation of complex 
stimulus are attributed to a higher level 
of genetically determined motor abili-
ties, as well as to the faster processing of 
complex information. When it comes to 
motor response relationships with the S1 
test, which tested the ability to process 
in parallel, the results were explained by 
the amount of cognitive stress, higher 
motor skills, especially those character-
ized by high natural coefficients, but also 
better concentration, focus, and per-
ception, especially in situations of more 
complex movements. The importance of 
the ability of motor reaction in perform-
ing safety tasks is taken into account, 
and the importance of this research can 
be seen in the possibility of selection, 
modelling, and further direction of stu-
dents’ training. It is expected that with 
carefully selected model characteristics 
of students and means of training and 
improvement, it is possible to achieve 
the practical applicability of martial arts 
techniques in real-life situations. 
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