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Abstract

The aim of the study was to determine the association between motor abilities and the performance of the Osoto Gari
(OSOTOG) from the special physical education (SPE) program, as a narrower part of the Physical Education field. The
sample consisted of 84 male first-year students from the Faculty of Security Sciences in Banja Luka. The variable sample
consisted of sixteen tests for assessing motor skills, which served as independent variables, and the dependent
variable, the Osoto Gari, represented the average grades of performing the throwing technique with a backward standing
leg from the SFE program. This technique differs from the classic Osoto Gari by its training methodology and level of
application in defense or attack situations. Based on the results of the regression analysis, it can be concluded that
motor skills are significant for the effectiveness of the throwing technique with a backward standing leg, with 46.4% of
the total variability of the dependent variable OSOTOG being determined by the independent variables assessing motor
skills. The statistically significant individual contributions to explaining the criterion variable OSOTOG were made by the
following variables: hand tapping, side steps, twisting, side lying, forward bend on a bench, and standing long jump,
which suggests that these variables are predictive for performing the throwing technique with a backward standing leg
from the SPE program. The obtained results could be used to develop certain motor skills to improve the quality of
performing the throwing technique with a backward standing leg.
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Introduction

Within the scope of security duties, martial arts should be understood as a tool for developing specific
knowledge, skills, and habits necessary for the successful execution of everyday tasks, assignments, and
obligations, particularly when there is no other way to overcome resistance from individuals who pose a
physical threat to the safety of authorized personnel, other people, and protected property. Due to the fact
that certain programs include throwing techniques within their algorithms, the study program at the Faculty
of Security Sciences in Banja Luka, through the curriculum of the Special Physical Education (SPE) course,
teaches, in addition to other techniques, hand, foot, and side throwing techniques from judo, which, from the
biomechanical perspective of execution, can be divided into: throwing techniques by clearing, throwing
techniques by kicking, throwing techniques by grasping and lifting, and throwing techniques by blocking an
extended leg. In SPE, throwing techniques represent complex movement structures primarily aimed at
destabilizing and inflicting pain on the "opponent" on the path to gaining full control over them (Arlov, 2001).

Like other throwing techniques, the throwing technique by sweeping out the back supporting leg (Osoto Gari
throw) is characterized by the phase of destabilizing the opponent's balance, the phase of establishing
contact with the opponent, and the phase of executing the throwing technique (Cirkovi¢, Jovanovi¢, and
Kasum, 2010; Santos et al., 2014). Each of these phases is characterized by specific movements (trajectories
of individual body segments), with maximum interdependence, which is why all these phases are
interconnected into one whole. The efficiency of their execution depends on the precise and rapid
performance of all phases. The throw is executed from a basic stance and right guard, when the opponent
steps back with the right leg, pulling the performer toward them and destabilizing their balance forward. At
the moment of balance disruption, the performer, through a reflexive movement, attempts to restore and
maintain stable balance by stepping forward with the left leg to the left side, about 15 to 20 cm from the
opponent's right foot, thereby fully transferring their weight to the left leg and stabilizing their balanced
position. Continuing the action, the performer simultaneously pulls the opponent's right arm towards the
waist with the left hand and pushes the opponent's left shoulder and left side of the body to the left with the
right hand, destabilizing the opponent's balance. Further, through a strong external twist of the body at a 45-
degree angle (with continuous contact with the opponent), the performer brings the opponent into an
unbalanced position, reducing their support surface (forcing them to stand on the outer side of the right foot).
Next, through a rotation of the pelvis to the left, the performer swings the right leg forward (behind the
opponent's right leg, aligning the head and the toes of the right leg), after which, with a simultaneous forward
and downward bend of the body, and a strong backward swing of the same (half-bent) leg, the performer
establishes contact at the opponent's right knee joint, kicking their leg backward and upward. After making
the contact, the performer, with synchronized and powerful pulling of the left hand toward themselves and
pushing the right hand downward, throws the opponentin front of them, directing them so that they fall onto
their left side on the ground (Koshida, Ishii, Matsuda & Hashimoto, 2017).

The reason why this technique is appropriately applied in the SPE program is that the initial phase of the throw
involves pushing the opponent backward. A direct and rapid entry into this throw allows the performer to
transfer their body weight onto the opponent, causing them to lose balance because they lack visual contact
with the direction in which they are moving. As a result, it becomes more difficult for the opponent to regain
stable balance and organize their defense. In performing the technique, force from the entire body must be
applied to the opponent, not just from the arms (because the body relies on the lower extremities). Therefore,
the lower extremities should be used in synchronization with the upper extremities and the abdominal part of
the body (Liu et al., 2021). These movements can be performed in all directions, and their execution requires
quick application to prevent the opponent from returning to a balanced position. Throughout all phases of the
throwing technique, motor skills such as strength, speed, coordination, flexibility, balance, and precision are
involved, which significantly determine the success of the throw's execution (Nurki¢, 2005; Segedi et al.,
2014; Paspalj & Guzvica, 2017). Additionally, numerous previous studies have shown that the effectiveness
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of mastering the content of the SPE course is significantly influenced by the motor skills of the students
(MiloSevi¢, 1985; Bozi¢, MiloSevi¢ & Zuli¢, 1990).

Considering that the processes of orientation and the effectiveness of training are closely linked to motor
skills (Serti¢, 1997; Serti¢ & Vuleta, 1997; Banovi¢, 2001; Drid, 2006; Toski¢, Lili¢ & Toski¢, 2014; Orr et al.,
2019; 2020), the subject of this research was to determine the relationship between the effectiveness of
performing the Osoto Gari from the SPE program and the basic motor skills. The aim of the research was to
determine the magnitude and direction of the connection between motor skills and the throwing technique
with a backward standing leg from the SPE program, i.e., to identify the motor skills that are significant for
executing the throwing technique with a backward standing leg, and to determine whether the success of
executing this throwing technique can be predicted based on certain motor skills. The basic hypothesis was
that there would be a statistically significant connection between motor skills and the efficiency of executing
the throwing technique with a backward standing leg, which would make it possible to predictits training and
the selection of methods to improve its execution.

Methods

Participants

The sample of participants consisted of 84 male first-year students from the Faculty of Security Sciences,
University of Banja Luka, with an average age of 19 + 0.6 years. All participants were clinically healthy. The
basic anthropometric indicators of the tested sample were as follows: height (Ht) = 181.85 + 6.13 cm, body
mass (BM) = 78.43 + 9.83 kg, and BMI = 23.71 + 2.43 kg/m>. Before participating in the study, the participants
were familiarized with the procedures and tests used in the study. Only students who voluntarily agreed and
signed an informed consent form were tested as part of this study. The study was conducted in compliance
with the Declaration of Helsinki for research involving humans and animals, with approval from the ethics
committee.

Measurements and Procedures

The predictor variables in the system consisted of variables used to assess the students' motor skills, while
the criterion variable was the assessment of the throwing technique with a backward standing leg, which
evaluates the technical execution of judo techniques from the SPE program. All tests were conducted in a
single indoor session in the same order, following a standardized dynamic warm-up. Passive recovery of three
minutes was given between all trials. Unless otherwise indicated, the best of three trials was retained for
analysis. The predictor variables were covered by 16 tests to asses Upper and Lower Limb Movement
Frequency, Mobility While on the ground and Lateral agility, Balance, Flexibility, Power and Speed, and
Muscular strength (MetikoSa et al., 1989).

Upper and Lower Limb Movement Frequency

Upper limb movement frequency was assessed using the Hand Tapping Test (HTT). Participants were seated
at a table with awooden board (100 x 25 x 2 cm) placed in front of them. Two circular plates (20 cm diameter)
were fixed on the board, 61 cm apart. With the left palm on the board center and the right hand on the left
plate, participants tapped the plates alternately with the right hand for 15 seconds, moving as fast as possible.
The total number of correctly alternated taps within the 15-second period was recorded.

Lower limb movement frequency was evaluated using the Foot Tapping Test (FTT). Participants sat upright
with the dominant foot placed on the left side of a 30 x 60 x 2 cm foot-tapping board featuring a 15 cm central
divider. At the start signal, they moved the foot laterally over the divider and tapped both sides of the board
alternately as quickly as possible for 15 seconds. The total number of valid taps was counted.

Mobility While on the Ground and Lateral Agility
Mobility While on the Ground was assessed using the Agility L Test (ALT). This test was performedona5x8m
matted area with four gym mats arranged in an L shape. From a prone start, participants rolled laterally along
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the long arm of the “L,” crawled backward to a judo jacket held between the knees, executed a forward roll,
turned 90°, and performed a backward roll while retaining the jacket. The fastest time of four trials was
recorded using a stopwatch.

The Lateral Agility Test (LAT) required participants to perform six complete side-step sequences between two
lines taped 4 m apart. From a straddle stance behind the starting line, they moved laterally using a step-
togethertechnique (without crossing the legs) to the opposite line and back. Time was recorded to the nearest
0.1 s using a stopwatch, and the best of six trials was retained.

Balance

Balance was evaluated using the Single Leg Balance Test (SLB). Barefoot participants stood on one legon a
balance bench, placing the support foot across the bench’s narrow rail while the non-support foot remained
above the ground. Arms were held loosely by the sides. The trial ended if balance was lost or if 180 seconds
was reached. The longest duration from six trials was recorded with 0.1 s precision.

Flexibility

Three tests evaluated flexibility. In the Shoulder Flexibility Test (SFT), participants grasped a 165cm x 2.5¢cm
stick with the left hand fixed on a 15 cm grip mark and the right hand sliding outward while raising the bar
overhead. The minimal distance between hands (in cm) achieved over three trials was recorded.

The Side-Lying Leg Abduction Test (SLLA) assessed hip abduction range. Participants lay on their left side on
a horizontal board marked from 0-90°, abducted the right leg maximally while keeping the knee extended,
and the peak angle at the ankle joint was noted from three trials.

The Forward Bend on Bench Test (FBB) involved standing barefoot on a 40 cm high bench with feet together.
Participants slowly bent forward from the hips and reached downward along a calibrated ruler fixed to the
front edge of the bench. The furthest reach point, measured in cm beyond the toes, was taken from three
attempts.

Power

Power was assessed using three field-based tests. In the Standing Long Jump Test (SLJ), participants jumped
forward as far as possible from a two-footed stance on a springboard onto mats, with distance measured from
the take-off line to the nearest body contact. The longest of three jumps was used.

In the Medicine Ball Throw Test (MBT), participants lay supine on a mat with arms extended overhead holding
a 1 kg medicine ball. They threw the ball backward over the head using a chest pass action. Distance to the
first contact point was measured in decimeters; the best of three throws was recorded.

The Handball Throw Test (HBT) required subjects to sit in a straddle position and throw a standard handball
forward using an overarm technique. The furthest of three throws was noted.

Speed

Speed was evaluated using the 20 m Sprint Test (20MST). Participants sprinted maximally from a standing
start on a 30 m indoor track, with photocells placed at 0 and 20 m lines to record sprint time to the nearest
0.01 s. The fastest of three trials was retained.

Muscular Strength and Endurance

Muscular endurance was assessed through three strength-endurance tests. In the Bench Press Test (BPT),
participants performed as many consecutive repetitions as possible with a 30 kg barbell, maintaining proper
form and full range of motion. The total number of valid repetitions was recorded.

In the Sit-Up Test (SUT), participants lay supine with knees bent and feet anchored. Holding a 20 kg barbell
against the chest, they performed continuous sit-ups, bringing the trunk to an upright vertical position. The
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test was terminated upon voluntary exhaustion or loss of form, and the number of correctly executed
repetitions was noted.

The Half Squat Test (HST) involved participants performing as many half squats as possible with a 60 kg
barbell on the shoulders. Squat depth was controlled using 10 cm high wooden blocks placed on a bench.
The number of complete, correctly executed repetitions was recorded.

The trunk endurance test (TEN) is used to assess static trunk strength. The test requires a Swedish box (with
two frames removed), a bar, a mat, two stands, a stopwatch, a 15 kg weight, and a measuring tape. It is
conductedina 3x2 meter space. The participant sits on the edge of the Swedish box with legs extended while
an assistant secures the feet. The participant holds the 15 kg weight with an overhand grip, placing it on the
chest, then lowers backward into a fully extended, unsupported horizontal position. A bar is mounted
between two stands, 50 cm away from the box, parallel to it, with the bottom edge aligned with the padded
surface of the box. The participant's task is to maintain this position using trunk muscle engagement for as
long as possible. The outcome is recorded in seconds from the moment the participant reaches the horizontal
position with the weight on the chest until the position is no longer maintained. Two trials are performed, and
the better result is used for evaluation.

Osoto Gari

The technical level of knowledge in judo among students was assessed based on the execution of the Osoto
Gari from the SPE program. The overall education of the throwing technique with a backward standing leg,
including learning the parts of the technique, linking them into a whole, and stabilizing the technique, lasted
for three weeks and was conducted over six teaching sessions during regular classes with first-year students
from the Faculty of Security Sciences, in the second semester, atthe martial arts hall of the Faculty of Physical
Education and Sport, University of Banja Luka. The efficiency of executing the throwing technique with a
backward standing leg was assessed through the average grade on a scale from 5.00 to 10.00, given by five
evaluators (experts teaching SFE). Special attention during the assessment was given to specific phases of
technique execution, which include destabilizing the opponent's balance, establishing contact with the
opponent, achieving the correct position for the throw, and executing the throw itself.

Statistical analyses

The basic measures of central tendency and measures of dispersion of the results were defined using:
arithmetic mean (Mean) and standard deviation (Std. Deviation), the minimum achieved result (Min.) and the
maximum achieved result (Max.). In order to test the correctness of the data distribution, the Kolmogorov-
Smirnov test was used, while regression analysis was applied to determine the relationship between predictor
variables and the criterion variable at a significance level of p = 0.05. The statistical data processing was
carried out on a Pentium 4 PC using the SPSS Statistics 17.0 application software (Hair, J., Anderson, R.,
Tatham, R., & Black, W., 1998).
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Results

Table 1 presents the descriptive parameters of the results for the variables used to assess motor skills and
OSOTOG. According to the presented results, it was established that for most of the variables, the results are
well grouped. The results of the Kolmogorov-Smirnov test indicated a deviation from normal distribution for
the variables: ALT, LAT, SLB, SLLA, and SU.

Table 1. Descriptive indicators of the variables for assessing motor skills and Osoto Gari from the special physical

education program.
N Std. KS
Variable Mean Deviation Min. Max. p
HTT 84 40.49 6.35 27 59 0.05
LTT 84 32.45 3.90 26 57 0.05
ALT 84 12.87 3.70 9.19 42.25 0.00
LAT 84 9.24 1.40 7.66 17.21 0.02
SLB 84 371 2.96 1.09 19.48 0.00
SFT 84 75.18 19.27 30 120 0.09
SLLA 84 72.29 11.33 50 100 0.04
FBB 84 50.73 9.38 28 105 0.14
SU 84 248.73 15.16 213 290 0.84
20mST 84 331 0.14 2.90 3.75 0.72
MBT 84 130.0 18.19 9.0 18.0 0.22
HBT 84 190.0 32.71 115 26.5 0.67
BPR 84 34.98 11.95 16 66 0.17
SuU 84 26.77 9.71 12 75 0.03
HSQ 84 23.49 9.06 10 50 0.08
TEN 84 23.46 10.86 10 68 0.06
0SOTOG 84 6.45 1.176 5.0 10.0 0.00

Note: KSp-p-value of the Kolmogorov-Smirnov test; HTT, hand tapping test; FTT, foot tapping test; ALT, Agility L test; LAT, lateral agility test; SLB, single leg
balance test; SFT, shoulder flexibility test; SLLA, side-lying leg abduction test; FBB, forward bend on benchtest; SLJ, standing longjump test; MBT, medicine
ball throw test; HBT, handball throw test; 20mST, 20 m sprint test; BPR, bench press test; SU, sit-up test; HSQ, half squat test; TEN, trunk endurance test.;
OSOTOG, Osoto Gari.

Based on the results of the regression analysis, it can be concluded that motor skills significantly (R=0.681,
R?=0.464, p < 0.001) affect the efficiency of the OSOTOG, with 46.4% of the total variability of the dependent
variable being determined by the system of independent variables for assessing motor skills. From Table 2, it
could be observed that the variables: HTTP, MALT, SFT, SLLA, FBB, and SLJ, individually made a statistically
significant contribution in explaining the criterion variable, as confirmed by their Beta coefficients, which
indicate that these variables contribute the most to explaining the dependent variable, after accounting for
the variance explained by other independent variables in the model. Table 2 provides information on the
individual impact of the variables used to assess motor skills on the efficiency of performing the OSOTOG
from the SPE.
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Table 2. Regression coefficients of motor skills and the Osoto Gari Osoto Gari from the special physical education
program.

Unstandardized Standardized coefficients

Model coefficients t Significance
B Standard error Beta

HTT -0.05 0.01 -0.27 2.74 0.00
LTT 0.05 0.03 0.16 1.63 0.10
ALT -0.02 0.03 -0.06 -0.51 0.60
LAT -0.21 0.10 -0.25 -2.07 0.04
SLB -0.00 0.04 -0.00 -0.01 0.98
SFT -0.03 0.00 -0.54 -4.80 0.00
SLLA -0.02 0.01 -0.22 -2.00 0.04
FBB -0.02 0.01 -0.23 -2.10 0.03
suU 0.01 0.00 0.21 2.04 0.04
20mST 1.13 0.78 0.13 1.45 0.14
MBT 0.09 0.06 0.15 1.44 0.15
HBT -0.03 0.04 -0.09 -0.86 0.38
BPR 0.02 0.01 0.19 1.80 0.07
SuU 0.01 0.01 0.13 1.07 0.28
HSQ -0.00 0.01 -0.06 -0.57 0.56
TEN 0.00 0.01 0.06 0.54 0.59

Note: HTT, hand tapping test; FTT, foot tapping test; ALT, Agility L test; LAT, lateral agility test; SLB, single leg balance test; SFT,
shoulder flexibility test; SLLA, side-lying leg abduction test; FBB, forward bend on bench test; SLJ, standing long jump test; MBT,
medicine ball throw test; HBT, handball throw test; 20mST, 20 m sprint test; BPR, bench press test; SU, sit-up test; HSQ, half squat
test; TEN, trunk endurance test.; OSOTOG, Osoto Gari

Discussion

The primary problem of this research is to analyze the structure of the importance of motor skills for
performing the throwing technique with the rear foot. Based on the set problem, the goal of the research was
to identify the motor skills that are significant for performing the throwing technique with the rear foot, or to
determine whether the success of performing the throwing technique with the rear foot can be predicted
based on certain motor skills. The results of the regression analysis showed that the applied set of predictor
variables is highly correlated (0.68) with the criterion variable, with the system of predictor variables
explaining a total of 46.4% of the variance in the throwing technique with the rear foot. The predictor variables
with the highest partial correlations with the criterion variable are: HTT, SFT, LAT, FBB, SLLA, and SLJ. Based
on the obtained information, it can be asserted that in order to efficiently perform the throwing technique with
the rear foot, one needs to have a good frequency of arm movements, flexibility in the shoulder girdle, torso,
and hip joint, explosive strength of the lower extremities, and agility. The throwing technique with the rear foot
is performed in accordance with biomechanical principles, with maximum speed and optimal force levels,
during which the relationships between the body segments change. The execution of the technique is based
on the biomechanical principle involving two forces, where one vector represents the force created by the
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performer’s arms, while the other vector represents the force created by the action of the rear foot's thrust
(Sacripanti, 1989; Santos, 2001; 2014; Imamura & Johnson, 2003; KuleS, 2008; Rexhepi & Hraski, 2011;
Koshida et al., 2016; 2017). It is very difficult to isolate a single motor skill and determine its impact on the
execution of the throwing technique with the rear foot, because the quality of its performance is influenced
not only by one motor skill but by several of them. As is already well-known, the technique is classified as a
complex movement structure, as it consists of different but fluid movements and actions combined into a
whole. In the first phase of the throw, when disturbing the opponent's balance, in addition to the work of the
arms, the greater contribution comes from the explosive strength of the lower extremities (especially if the
opponent is standing still or not moving appropriately to suit the performer). It should be emphasized that if
the movement is appropriate for the performer, the contribution of explosive strength only multiplies the
positive effects of the movement. When establishing contact with the opponent in the second phase of the
throw, the first part refers to the initial entry into the throw (while contact with all points of the body has not
yet been made), where, during the change of direction, the impact of agility and speed is emphasized. In the
second part (which refers to achieving the necessary contact of all body points with the opponent's body),
speed still remains the dominant factor for the performer. The final phase of the throw must be performed
with full strength in order for the opponent's body to achieve maximum speed and falling amplitude (Kules,
2008), with the most significant influence being explosive strength (Serti¢ and Segedi, 2013).

The results show that the average rating of the effectiveness of executing the throw by pushing the standing
leg from behind is 6.45. This relatively low average rating is most likely influenced by certain irregularities
noticed by the examiners during the execution of specific phases of the technique, such as improper
positioning of the performer in relation to the opponent or incorrect movement of certain body segments
during the disturbance of the opponent's balance and establishing contact with the opponent's body (as a
prerequisite for the technique's execution), as well as improper movement of certain body segments during
the actual execution of the technique. For example, the performer’s right hand remains in a holding position
without performing any action while pulling the opponent off balance; the initial grip made by the performer
with the left hand is at the height of the opponent's right shoulder; there is a significant separation in the
sagittal plane between the right side of the performer’s chest and the right side of the opponent's chest during
the throw; the performer’s ankle forms a right angle with the leg during the action; the 'cutting' action is
interrupted in its final phase (posterior ascending) because the hip joint does not complete extension but only
forms an angle of 25% relative to the vertical; the performer’s trunk bending during the leg push is insufficient
as it does not exceed 45% of flexion relative to the vertical; during the final phase of the 'cutting' when lifting
the leg that executes the push, flexion (bending) occurs at the knee joint. Due to the kinematics and dynamics
of the technique of pushing the leg from behind, a disturbance in the body’s balance occurs, especially
pronounced inthe second phase of execution, where rapid compensatory movements are made with the body
and head moving forward. At this point, the performer’s support area is reduced because they are on one leg,
requiring them to shift the entire body weight to the front of the standing foot in order to fully control the
opponent’s fall to the ground. The role of the standing (left) leg of the performer is to maintain a stable position
during the execution of the throw, while the other (right) leg quickly and with full force swings backward in a
‘cutting' motion to push the opponent’s standing (right) leg. Just before the moment of 'cutting,'i.e., detaching
the opponent’s leg from the ground, the performer’s standing leg tends to extend at the knee joint, which helps
raise the opponent’s center of gravity, highlighting the flexibility of the trunk, the back part of the thigh
muscles, and the hip joint. Since, just before executing the throw, the entire weight of the opponentis on their
right (standing) leg, and considering that the final phase of the throw must be executed with full power (to
achieve maximum speed and amplitude of the opponent’s fall), the speed of the performer’s swinging leg
during the 'cutting' phase is a very important factor for applying strong force to the opponent’s standing leg
during the execution of the throw. This highlights the explosive strength of the lower limbs and the flexibility of
the trunk and hip joint. These findings are confirmed by the research of Gleeson (1967); (1977); Geesink
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(1977); Sarabia (1985); Kolichine (1989); Imamura & Johnson (2003); Suarez & Cortegaza (2003); and Suarez
& Baker (2005).

The reason for this level of achievement in executing the technique can be attributed to the relatively small
number of training sessions. The participants, within the limited time of three weeks, were unable to perform
the optimal number of repetitions, which prevented them from effectively mastering or automating the taught
elements of the technique. The available number of classes not only did not provide them with the opportunity
to master the external form of the technique, but also hindered them from acquiring the internal form, which
involves achieving the optimal dynamics and kinematics defined by the given execution criteria. Furthermore,
considering the complexity of the observed technique, such a resultis somewhat expected, as itis a complex
technique that requires a high level of motor and coghnitive abilities. Research results by Marchoka (1988),
Brati¢ (1993), Serti¢ (1993), Rado (2001), Nurkié (2005), Serti¢, Sterkowicz, & Vuleta (2009), Segedi, Serti¢ &
LeSko (2014), Paspalj & Guzvica (2017), Popovic et al. (2016; 2018), Popovi¢ & Popovi¢ (2023), examining the
relationship between basic motor abilities and complex motor tasks (judo techniques), support this claim.
The results of individual correlations between judo techniques and the system of motor variables showed that
for the judo technique Osoto-gari, there is a statistically significant relationship with motor ability variables,
most often explained by variables measuring speed, explosive strength, flexibility, coordination, speed, and
balance. It has been proven that participants who had these abilities at a higher level mastered the judo
technique of Osoto-gari much better and in a shorter period of time.

The study is limited in that it only investigated the impact of motor abilities on the efficiency of performing the
Osoto Gari from the SPE. Based on research by Rado, Kajmovi¢, and Kapo (2001), it has been proven that, in
addition to the motor ability of balance, cognitive processing is most strongly associated with the execution
of the judo technique Osoto Gari. The fact that the execution of this technique does not solely depend on
motor abilities has been demonstrated by Marchocka, Nowacka & Sikorski (1984); Marchocka (1988); Serti¢
(1993); Francini et al. (2001); Franchini, Takito, & Bertuzzi (2005); Krstulovi¢ Zuvela & Kati¢ (2006); Jagiello,
Kalina, & Korobrelnikow (2007); Paillard, Montoya & Dupoi (2007); Sterkowicz, Leach & Almansba (2007); and
Serti¢, Segedi & Zvan (2007), who found a statistically significant relationship between latent anthropometric
dimensions and the execution of the judo throwing technique. Furthermore, they found that body volume and
mass, as well as longitudinal and transversal body dimensions, contributed to the establishment of a
connection between latent anthropometric variables and the quality rating of the execution of the Osoto-gari
throwing technique.

Conclusion

The study examined the impact of motor abilities on the efficiency of performing the Osoto Gari from the SPE
on asample of 84 first-year students from the Faculty of Security Studies, University of Banja Luka. Regression
analysis revealed a significant relationship between the efficiency of performing the rear leg push throwing
technique from the SFE program and the selected set of predictor variables for assessing motor abilities. The
variables that made a statistically significant contribution to explaining the criterion variable OSOTOG
individually were: Hand Taping, designed to assess hand movement frequency speed, Lateral agility, designed
to assess the ability for rapid direction change, Shoulder Mobility, designed to assess shoulder joint mobility,
Side Lying Leg Abduction, designed to assess hip joint lateral flexibility, Bench Forward Bend, designed to
assess body flexibility, and Standing Long Jump, designed to assess explosive strength in the lower
extremities. These findings suggest that the above variables are predictive for performing the Osoto Gari from
the SPE program. Based on the results of the regression analysis, it ccould be concluded that the efficient
execution of the rear leg push throwing technique depends on motor regulation mechanisms responsible for
structuring, controlling, and regulating movement, with the participation of flexibility in the shoulder and hip
joints, as well as full-body flexibility and explosive strength of the lower extremities. This confirms the main
hypothesis, allowing predictions for training the throwing technique and the selection of appropriate methods
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for its improvement. The obtained results are consistent with previous studies that explored the relationship
between motor abilities and the efficiency of throwing techniques in judo. The significance of this research
also lies in the fact that the results can be used during the selection process for admission to the Faculty of
Security Studies, as well as during student orientation in choosing the appropriate technique, considering the
predictive significance of manifest and latent dimensions, based on which it is possible to predict success
when applying appropriate throwing techniques to solve problem situations that may arise in the performance
of official duties and tasks in the field of security.

Acknowledgements: This research project received no external financial assistance. None of the authors have any
conflict of interest.

References

Arlov, D. (2001). Alati samoodbrane. Novi Sad, RS: SIA

Banovi¢, I. (2001). Possible judo performance prediction based on certain motor abilities and tehnical knowledge (skills) assessment.
Kineziologija 33 (2), 5 - 19.

BozZi¢, S. MiloSevi¢, M., & Zuli¢, M. (1990). Uticaj nekih antropoloskih karakteristika radnika na strukturiranje motorickih algoritama u
Specijalnom fizickom obrazovanju. Beograd. 13. Maj, (2), 128 - 135.

Brati¢, M. (1993). Relacije izmedu bazicnih motorickih sposobnosti i nekih tehnickih elemenata judoa. Neobjavljen magistarski rad,
Novi Sad: Fakultet fizicke kulture, Univerziteta u Novom Sadu.

Cirkovi¢, Z., Jovanovié, S., Kasum, G. (2010). Borenja, Fakultet sporta i fiziCkog vaspitanja, Beograd

Drid, P. (2006). Pouzdanost nekih testova specifi¢nih motori¢kih sposobnosti u dzudou. Sport Mont, (10-11), 243-247.

Franchini, E., Yuri Takito, M., Cavinato, C.C., Matheus, L., Bertuzzi, R.C.M., & Vieira, D.E.B. (2001). Relationship Between
Morphological, Physiological and Technical Variables in High Level College Judo Players. In 2nd IJF World Judo Conference
Munich, Germany.

Franchini, E., Takito, M.Y., & Bertuzzi, R.C. (2005). Morphological, physiological and technical variables in high-level college judoists.
Archives of Budo, 1, 1-7.

Franchini, E., Sterkowicz, S., Meira, C.M., Gomes, F.R., Tani, G. (2008). Technical variation in a sample of high level judo players.
Perceptual and motor skills, 106(3), 859-869. https://doi.org/10.2466/pms.106.3.859-869

Garcia, J. M., Carratald, V., Sterkowicz, S., & Escobar, R. (2009). A study of the difficulties involved in introducing young children to
judo techniques: A proposed teaching programme. Archives of Budo, 5, 121-126.

Geesink, A. (1977). Judo in evolution. Utrecht: AW. Bruna Zoon.

Glesson, G.R. (1967). Judo for the West. London: Kaye & Ward.

Gleeson, J. R. (1977). Judo para occidentales. Barcelona: Hispano Europea.

Hair, J., Anderson, R., Tatham, R., & Black, W. (1998). Multivariate data analysis (5th ed). New Jersey, USA: Prentice-Hall. Inc

Imamura RT, & Johnson BF (2003). A kinematic analysis of a judo leg sweep: major outer leg reap-osoto-gari. Sports Biomechanich
2(2), 191-201. https://doi.org/10.1080/14763140308522817

Jagiello, W., Kalina, R.M., & Korobrelnikow, G. (2007). Morphological diversification of female judo athletes. Archives of Budo, 3, 27-
34.

Kolychkine, A. (1989). Judo. Nueva diddctica. Barcelona: Paidotribo.

Koshida, S.; Ishii, T.; Matsuda, T.; & Hashimoto, T. (2016). Kinematics of judo breakfall for osoto-gari: Considerations for head injury
prevention. Journal of Sports Sciences, 35(11), 1059-1065. https://doi.org/10.1080/02640414.2016.1210194

Koshida, S., Ishii,T., Matsuda, T., & Hashimoto, T. (2017). Biomechanics of Judo backward breakfall for different throwing techniques
in novice judokas. Eru J Sport Sci. 17(4), 417 - 424. https://doi.org/10.1080/17461391.2016.1268652

Krstulovié, S., Zuvela, F., & Kati¢, R. (2006). Biomotor systems in elite junior judoists. Collegium antropologicum, 30(4), 845-851.
PMID: 17243560

Kules, B. (2008). Trening judasa. Zagreb, RH: Kugler

Liu L, Deguchi T, Shiokawa M, Ishii T, Oda Y, Shinya M. (2021). A biomechanics analysis of the judo osoto-gari technique: comparasion
of black belt and white belt judokas. Sports Biomech. 2021 Oct 18:1-13. https://doi.org/10.1080/14763141.2021.1990993

Marchocka M, Nowacka E, & Sikorski, W. (1984): Specific body build of judo athletes depending on the fighting technique used. Biol
Sport, 3: 261-264

Marchocka, M. (1988). Body build and preferred techniques of judo fight. Sport Wyczynowy, 9, 25-31.

Metikos, D., Hofman, E., Prot, F., Pintar, Z., & Oreb, G. (1989). Mjerenje bazi¢nih motorickih dimenzija sportasa. Zagreb, RH: Fakultet
za fizicku kulturu.

MiloSevi¢, M., (1985). Odredivanje strukture motorickih svojstava milicionara, Beograd.

Nurki¢, M. (2005). Uticaj motorickih sposobnosti na efikasnost izvodenja dZudo tehnika u stojecem stavu. |. Rado (Ur.), Zbornik
naucnih i stru¢nih radova (str. 298-304). Sarajevo: Nove tehnologije u sportu.

62


https://doi.org/10.2466/pms.106.3.859-869
https://doi.org/10.1080/14763140308522817
https://doi.org/10.1080/02640414.2016.1210194
https://doi.org/10.1080/17461391.2016.1268652
https://doi.org/10.1080/14763141.2021.1990993

Paspalj, D. Motor Abilities and the Performance of the Osoto Gari

Orr, R. M., Kukié, F., Cvorovi, A., Koropanovski, N., Jankovi¢, R., Dawes, J., Lockie, R. (2019). Associations between Fitness Measures
and Change of Direction Speeds with and without Occupational Loads in Female Police Officers. Int. ). Environ. Res. Public
Health, 16(11):1947. https://doi.org/10.3390/ijerph16111947

Orr, R., Kukic, F., Marins, E., Lim, C., Dawes, J., & Lockie, R. (2020). The impact of load carriage on lower-body power in SWAT police. In
proceedings of the 10th International scientific conference “Archibald Reiss Days” (Vol. 10, No 1). Belgrade: Academy of
Criminalistic and Police Studies in Belgrade, November 18-19, 2019

Paillard, T., Montoya, R., & Dupui, P. (2007). Postural adaptations specific to preferred throwing techniques practiced by competition-
lekel judoists. Journal of Electromyography and Kinesiology, 17(2), 241-244. http://dx.doi.org/10.1016/j.jelekin.2006.01.006

Paspalj, D., & Guzvica, M. (2017). Znacaj ravnoteZe za izvodenje tehnike bacanja izbijanjem noge otpozadi. Sportlogija 13(1), 18 - 28.
https://doi.org/10.5550/sgia.171301.se.PG

Popovic, D., Boli, E., Popovic, M., Savic, V., Popovic, J., & Bojovic, M. (2016) Determination of differences in motor dimensions between
judo and karate athletes. Journal of Sports Science, 170-174.

Popovic, D., Mitic, D., Popovic, J., & Boli, E. (2018). ,,Factor analysis as optimal method in determining motoric abilities of perspective
judokas®. Facta Universitatis, Series Physi al Education and Sport, 16 (1).

Popovic¢, M., & Popovié, J. (2023). Degree and quality of the connection of motor skills and judo techniques. Bastina 33(59), 385 - 393.
DOI: https://doi.org/10.5937/bastina33-43439

Rado, I., Kajmovi¢, H., & Kapo, S., (2001), Judo, Fakultet sporta, Sarajevo.

Rexhepi, F., & Hraski, Z. (2011). Osnovne biomehani¢ke karakteristike druge faze bacanja (tsukuri) judo nozne tehnike osoto gari. Sport
Mont Journal 31/32/33(9), 249 - 254.

Sacripanti, A. (1989). Biomechanical Classification of judo throwing techniques. In: Biomechanics in Sports Eds: Tsarouches, V.L.
Terauds, J., Gowitzke, B.A., and Holt, E.L. Proceedings of the Fifth International Symposium of Biomechanics in Sports, held in
Athens, Greece, Athens Hellenic Sports Research Institute of Olympic Sports Center Athens. 181-194.

Santos, S. G. d. e Melo, S. I. L. (2001). Biomecanica aplicada ao judd. FRANCHINI, E. Judé desempenho competitivo, 1, 97-125.

Santos, L.; Fernandez-Rio, J.; Ruiz, M.L.; Del Valle, M.; Callan, M.; Challis, D.; Sterkowicz, S. (2014). Three-dimensional assessment of
the judo throwing techniques frequently used in competition. Arch. Budo 10, 107-115.

Sarabia, F. (1985). Cinturdn negro de Judo. Madrid: Esteban Sanz Martinez. ISBN: 8485977173

Segedi, I., Serti¢, H., & LeSko, L. (2014). Construction and validation of the tests for the assessment of specific coordination in judo.
5th European Science of Judo Symposium. Montpellier, Francuska.

Serti¢, H. (1993). Utjecaj longitudinalne dimenzionalnosti tijela na uspjeh u izvodenju nekih bacanja u judu. Hrvatski
Sportskomedicinski vjiesnik, 1, 10-16.

Serti¢, H. (1997). Povezanost kordinacije s uspjehom i efikasnoS¢u u judo borbi jedanaesto godiSnjaka. Hrvatski Sportkomedicinski
vjesnik, (2-3), 70-75. 74.

Serti¢, H. & Vuleta, D. (1997). Utjecaj varijable za procjenu repetitivne i eksplozivne snage sa uspjehom u judo borbi kod djece od 11
godina. Kineziologija, 29 (2), 54-60. URI https://hrcak.srce.hr/256449

Serti¢, H., Segedi, I., & Zvan, M. (2007). Relations of certain anthropometric variables with the performance quality of throwing
techniques in judo. Kinesiologia Slovenica, 13 (1), 48-60.

Serti¢, H., Sterkowicz, S., & Vuleta, D. (2009). Influence of latent motor abilities on performance in judo. Kinesiology, Vol. 41 (1); 76-
87.

Serti¢, H., & Segedi, |. (2013). Judo osnove. Gopal, Zagreb.

Sterkowicz, S., Lech, G., & Almansba, R. (2007). The course of fight and the level of sports achievements in judo. Archives of Budo, 3,
72-81.

Suarez, S. & Cortegaza, L. (2003). O Soto Gari: errores tipicos que ocurren durante su aprendizaje. Causas. Lecturas: Educacion Fisica
y Deportes, Revista Digital - Buenos Aires - Afio 8 - N° 58.

Suarez, C.J., & Baker, G. (2005). Throwing Technique Structural Analysis - The Basis of Teaching Methodology. Judolnfo.com, USA.

Toski¢, D., Lili¢, Lj. & Toskic¢, L. (2014). The influence of a year - long judo training program on the development of the motor skills of
children. Activities in PhysicalEducation and Sport,4(1), 55-58.

63


https://doi.org/10.3390/ijerph16111947
https://doi.org/10.5550/sgia.171301.se.PG
http://www.efdeportes.com/efd58/judo.htm
http://www.efdeportes.com/
http://www.efdeportes.com/

