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ABSTRACT
This study was conducted on a sample comprising 60 athletes aged 13–15 years from the Tuzla Canton, including 30
karate practitioners and 30 boxers. The karate participants were members of the clubs “Konjuh” (Živinice) and “DO”
(Tuzla), whereas the boxers were members of the boxing clubs KBS “Banovići” (Banovići), BK “Živinice” (Živinice), KBS
“Radnički” (Lukavac), BK “Grad” (Tuzla) and BK “Feniks” (Tuzla). Frontal–lateral agility in this research was
operationalized through three separate agility variables: T- test agility (MAGTTAG), Movement in Two Triangles
(MAGKDTR) and Side Steps (MAGKUST). The primary aim was to determine differences in the manifestation of frontal–
lateral agility between karate athletes and boxers. An independent samples t- test for small samples was applied to
evaluate inter- group differences. Inspection of the t- test results and comparison of arithmetic means indicated
differences across all frontal–lateral agility variables (MAGTTAG, MAGKDTR and MAGKUST). However, only two of the
three variables: Movement in Two Triangles (MAGKDTR) and Side Steps (MAGKUST) showed statistically significant
differences; the difference observed in T- test agility (MAGTTAG), although evident, did not reach statistical significance.
The specific movement structure in karate, characterized by minimal oscillation of the body's center of mass, contributed
to better frontal–lateral agility among the karate sample. The findings pertain to the examined groups of karate
practitioners and boxers.
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INTRODUCTION

The development of elite sport necessitates the
application of diverse technological models and
procedures aimed at identifying and establishing
the structure of anthropological dimensions,
followed by determining their interrelationships and
their relations to specific criteria. This process
includes identifying reliable and valid measurement
instruments for monitoring and evaluating these
dimensions within training and pedagogical practice
(Lačić, 2006). Sporting competitions, particularly in
combat sports, occur under pronounced stress
conditions due to high physical and psychological
demands and the pressures associated with
performing at a high level. Under such
circumstances, athletes must quickly and precisely
process relevant information and minimize
decision-making time (Bilalić, 2016).

This study seeks to highlight the specific movement
structures in karate athletes and boxers to develop
better predispositions for performance under
realistic combat conditions. Karate techniques are
characterized by polystructural movements,
particularly manifested in combat situations
requiring exceptional agility (Bašić et al., 2006).
Boxing belongs to the group of polystructural
acyclic sports dominated by unpredictable, acyclic

movements, where outcomes are often binary (win–
loss) and movement is executed and constrained
within direct opposition to an opponent, aiming to
avoid strikes and achieve offensive success (Blažević,
2007). Agility represents one of the most important
abilities in many sports. Sheppard and Young (2006)
define agility as rapid whole- body movement
involving a change of velocity or direction in
response to a sport- specific stimulus. Although a
universal definition is lacking, most authors agree
that agility is a crucial component necessary for
successful performance across many sports (Sekulić
& Metikoš, 2007; Sporiš et al., 2010; Tomljanović
et al., 2011; Ackland et al., 2009). This standpoint is
logical given that most manifestations of agility are
founded on rapid changes of direction (Haj- Sassi
et al., 2011). Agility is often considered separately
from coordination; however, evidence indicates that
agility is closely associated with other coordination
abilities, and that coordination abilities are
interrelated (Sekulić & Metikoš, 2007). Demirhan
et al. (2017) conducted a study exploring agility
levels across different sports. They concluded that
boxers achieved the lowest completion times,
indicating a higher level of agility compared with
athletes from other examined sports, whereas the
lowest agility levels were observed among
basketball players. Significant differences in agility
manifestation have also been identified between
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males and females and between athletes and
non- athletes in both planned (non- reactive) and
reactive agility tests (Čoh, 2019). Given the
considerable importance of agility in individual and
team sports, research findings further indicate
significant differences in pre- planned and reactive
agility across various spatial configurations (Mačkala
et al., 2023). In light of these insights into the
importance of agility in combat sports and to
optimize training processes and the selection of
appropriate interventions for improving agility the
primary aim of this study was to determine
differences in the manifestation of frontal–lateral
agility between karate athletes and boxers.

RESEARCH METHODOLOGY

Sample of Participants
The participant sample consisted of 60 clinically
healthy athletes aged 13–15 years from the Tuzla
Canton: 30 karate practitioners who were members
of the clubs “Konjuh” (Živinice) and “DO” (Tuzla)
and 30 boxers who were members of the clubs KBS
“Banovići” (Banovići), BK “Živinice” (Živinice), KBS
“Radnički” (Lukavac), BK “Grad” (Tuzla) and BK
“Feniks” (Tuzla). All participants were actively
involved in organized competition.

Sample of Variables
Frontal–lateral agility was represented by three
separate agility variables:

 T- test agility (MAGTTAG)
 Movement in Two Triangles (MAGKDTR)
 Side Steps (MAGKUST)

Research Procedure
Testing was conducted during regular training
sessions by the same evaluators, adhering to a
standardized warm- up protocol and consistent test
order due to the specific demands of each
assessment. Data collection occurred across multiple
sessions because participants were drawn from
different clubs.

Data Processing Methods
An experimental approach was applied to
determine differences within polystructural acyclic
sporting activities. Statistical parameters were
calculated using IBM SPSS 26 and STATISTICA 12.0
software packages. Differences between groups
were assessed using the independent samples t- test
for small samples.

RESULTS AND DISCUSSION

Observation of the descriptive statistics for the
frontal–lateral agility variables among karate
athletes and boxers (Table 1) reveals considerable
homogeneity within the overall sample. This is
evident from the relationships between the
arithmetic means and standard deviations (Table 1),
indicating minimal dispersion of results for all
frontal–lateral agility variables in both groups.
Examination of the range minimum and maximum
values shows differences between the lowest and
highest values for the T- test agility (MAGTTAG) and
Side Steps (MAGKUST) variables in favour of the
boxers, whereas for the Movement in Two Triangles
(MAGKDTR) variable a more pronounced difference
was observed in favour of the karate athletes. It
should be emphasized that the metric in question is
inverse (a lower value signifies a better result)
because the variables are time- determined.
Accordingly, inspection of the arithmetic means
indicates differences for all frontal–lateral agility
variables in favour of the karate group. The
coefficients of skewness and kurtosis further
confirm that results for these variables fall within
the limits of normal distribution for both karate
practitioners and boxers.

Normality of the distribution of participants’ results
(Table 2) was also confirmed via the Kolmogorov–
Smirnov test, where differences between observed
and hypothetical cumulative frequencies were
statistically non- significant for all variables. This
satisfied the assumptions for applying parametric
methods of data processing and analysis.

Inspection of the t- test results (Table 3) and
comparison of arithmetic means demonstrate
differences in the values obtained for the karate
and boxing samples across all frontal–lateral agility
variables: T- test agility (MAGTTAG), Movement in
Two Triangles (MAGKDTR) and Side Steps
(MAGKUST). Because the variables are time- based
(lower values indicate better performance), the
established differences across all agility variables
favour the karate group.
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Table 1. Descriptive statistics of frontal–lateral agility variables in karate athletes and boxers

Table 2. Tests of normality (Kolmogorov–Smirnov)

Tests of Normality

Group
Kolmogorov-Smirnov
Statistic df Sig.

KARATE MAGTTAG ,121 30 ,200*

MAGKDTR ,124 30 ,200*

MAGKUST ,142 30 ,123
BOXING MAGTTAG ,139 30 ,144

MAGKDTR ,135 30 ,173
MAGKUST ,085 30 ,200*

Table 3. Independent samples t-test of frontal–lateral agility in karate athletes and boxers

Consultation of the results in Table 4 indicates that,
although differences were observed across all
variables, they were not statistically significant for
every examined variable. Statistically significant
differences were present in two of the three
variables Movement in Two Triangles (MAGKDTR)
and Side Steps (MAGKUST) whereas the difference
in T- test agility (MAGTTAG), although apparent,
was not statistically significant. To support this
finding, one may consider the movement structures
of the examined athletes, particularly the

positioning of the center of mass. Among karate
practitioners, optimal movement is achieved with
minimal vertical oscillation of the center of mass,
whereas among boxers such oscillation is desirable
to facilitate evasive maneuvers as a defensive
mechanism during combat. Therefore, the observed
differences are justified given the movement
structures employed in the practical execution of
combat among karate athletes and boxers.

Descriptive Statistics

Group
N Range Minimum Maximum Mean Std. Dev. Variance Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Statistic Statistic Statistic

KARATE MAGTTAG 30 3,97 10,44 14,41 12,4400 1,20012 1,440 -,073 -1,159
MAGKDTR 30 3,17 4,60 7,77 5,9310 ,63943 ,409 ,678 1,522

MAGKUST 30 6,60 7,44 14,04 9,5333 1,61898 2,621 1,052 1,149

Valid N (listwise) 30
BOXING MAGTTAG 30 3,71 10,81 14,52 12,5197 ,87548 ,766 ,670 ,446

MAGKDTR 30 3,35 5,13 8,48 6,4183 1,03748 1,076 ,679 -,634

MAGKUST 30 5,32 8,29 13,61 10,4607 1,19059 1,417 ,386 ,181

Valid N (listwise) 30

Group Statistics
Group N Mean Std. Deviation Std. Error Mean

MAGTTAG KARATE 30 12,4400 1,20012 ,21911
BOXING 30 12,5197 ,87548 ,15984

MAGKDTR KARATE 30 5,9310 ,63943 ,11674
BOXING 30 6,4183 1,03748 ,18942

MAGKUST KARATE 30 9,5333 1,61898 ,29558
BOXING 30 10,4607 1,19059 ,21737
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Table 4. Mean differences in frontal–lateral agility variables

CONCLUSION

In accordance with the stated aim to determine
differences in the manifestation of frontal–lateral
agility between karate athletes and boxers, a study
was conducted on 60 participants divided into two
equal groups. The sample consisted of athletes
aged 13–15 years from the Tuzla Canton: 30 karate
practitioners (members of the “Konjuh” and “DO”
clubs) and 30 boxers (members of KBS “Banovići,”
BK “Živinice,” KBS “Radnički,” BK “Grad” and BK
“Feniks”). Frontal–lateral agility in this research was
represented by three separate variables: T- test
agility (MAGTTAG), Movement in Two Triangles
(MAGKDTR) and Side Steps (MAGKUST). The
descriptive statistics confirmed high homogeneity in
the results of all agility variables for both groups
(Table 1), with small dispersion between arithmetic
means and standard deviations. Given the inverse
metric (lower values denote better performance)
and the time- based nature of the variables,
differences were observed across all frontal–lateral
agility variables in favour of the karate group.

Skewness and kurtosis values indicated that results
for karate practitioners and boxers fell within the
limits of normal distribution. Differences were
evident across all variables: MAGTTAG, MAGKDTR
and MAGKUST. However, although differences
existed, statistically significant differences (Table 4)
were identified in only two of the three variables:
Movement in Two Triangles (MAGKDTR) and Side
Steps (MAGKUST). The apparent difference in
T- test agility (MAGTTAG) did not attain statistical
significance. The observed differences in frontal–
lateral agility can be linked to the positioning of the
center of mass during the execution of movement
structures. Karate athletes achieve optimal
movement with minimal vertical oscillation of the
center of mass, whereas boxers require vertical
oscillation to enable evasive maneuvers as a
defensive mechanism during combat. The specific
movement structure in karate characterized by
minimal oscillation resulted in superior frontal–
lateral agility among the karate sample. These
findings apply to the examined groups of karate
practitioners and boxers.

Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means

F Sig. t df

Sig.
(2-
tailed)

Mean
Differen
ce

Std. Error
Difference

95% Confidence
Interval of the
Difference
Lower Upper

MAGTTAG Equal variances
assumed

4,205 ,045 -,294 58 ,770 -,07967 ,27122 -,62257 ,46323

Equal variances
not assumed

-,294 53,0
54

,770 -,07967 ,27122 -,62365 ,46431

MAGKDTR Equal variances
assumed

8,145 ,006 -2,190 58 ,033 -,48733 ,22250 -,93272 -,04194

Equal variances
not assumed

-2,190 48,2
54

,033 -,48733 ,22250 -,93465 -,04002

MAGKUST Equal variances
assumed

1,102 ,298 -2,527 58 ,014 -,92733 ,36691 -1,66177 -,19289

Equal variances
not assumed

-2,527 53,2
69

,014 -,92733 ,36691 -1,66317 -,19150
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