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Abstract

Race walking is an efficient forward movement through the legs and feet
supported with the hips and balanced by the arms. This race is characterized by
the elements of special techniques and strictly defined by rules/conditions. The
objectives of this study were: 1) Analyzing the performance of the technique of
race walking through the analysis of sport biomechanics. 2) Identifying the
errors of the technique of race walking. 3) Comparing the techniques of race
walking from the athletes of world championship and the athletes of Jateng
Open Championship in 2019. This research uses a race walking biomechanical
analysis method with a mixed method of qualitative and quantitative methods
with observation techniques. Check-list was used to fill the grid of the
implementation of basic technigies of race walking. Filling in the check-list
carried out by expert judgment to assess the movements of the athletes. Based
on the results, the male and female athletes who took part at the Central Jateng
Open Championship in 2019 showed that they are in the very good category
which is 8.69. The result of the technique of race walking for male with an
average of 8.77 while the female was 8.61. The result of best time record for
male athlete is 1 hour 49 minutes 33 seconds and the result of female athlete is
2 hours 09 minutes 52 seconds. In conclusion the technique does not always
make a good timing, many factors influence the performance of the race
walking such as physical, tactical, mental and external factors.
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INTRODUCTION

Athletics is a physical activity or exercise,
containing natural movements such as walking,
running, jumping and throwing. In various
ways, athletics had been practiced in the
beginning of human history. Based on our
history of the ancient times, athletics were
carried out by people in the form of neat and
orderly sports. According to Rumini (2014)
Athletics is called as the "Mother of All Sports",
meaning that in athletic movements there are
running, walking, jumping and throwing which
are the basic natural movements of human.

Race walking is an efficient forward
movement (locomotion) through the legs and
feet supported with the hips balanced by the
arms. This competition is marked by the
elements of special techniques and rules /
regulations that are strictly defined. Race
walking is an unusual sport from normal
walking and running. The walkers have a unique
style compared to normal walking. This is
because race walking has some unique
techniques thar are really different from other
techniques in general. According to the IAAF
(Pavei, Cazzola, Torre, and Minetti, 2014).

The techniques of race walking are
generally divided into three, namely the front
support phase, the back support phase, and the
double support phase. The technique of race
walking has a different technique from the
running technique, because in the race walking
there is no flight phase. This means that one foot
must make contact with the ground.

In TAAF RDC JKT, 2002), inadequate
technique will result in errors, such as:

Knees raised too high forward will result
in a lack of stride length and will make the
technique inefficient. Body leaning back will
make the stride length shorter. Body leaning
forward will interfere with hip movement.
Rocking the hips to the side will cause a
decrease in stride length. Side swing forearm.
Shoulders raised too high and strained will result
in the step losing contact with the ground. Up
and down movement of the head indicates

excessive displacement of the center of gravity.

A very short stride caused by hasty lifting of the
hind legs.

METHODS

This
descriptive study using the analysis method of

research was a quantitative
the mechanics of race walking with observation
techniques. The instrument to observe the
results of the basic techniques of race walking
was a grid for the implementation of the basic
technique. Filling in the grid was done by using
check-list and documentation. Check-list was
used to see the movements of the athletes. The
assessment using check-list was carried out by
the expert judgment to analyze the technical
motion. So that, the results of data analysis can
be classified. The documentation was in the
form of photos and video from the Central Java
Open event in 2019.

Video recordings were taken from the side
and used 3 cameras. The positions of the camera
were on the right side of the long track, the left
side of the long track and around the corner.

The population of this study were the
athletes who took part at the Central Java Open
championship of the 20 km race walking. There
were 16 athletes consisting of 10 male and 6
female athletes. The sample of the study were 8
athletes consisting of 4 male and 4 top female
athletes.

The variable of this study was the analysis
of biomechanics of race walking. Operationally,
the variable of the study can be defined as
follows: in race walking, there are some series of
movements that cannot be separated from one
another. According to the IAAF RDC Jakarta,
(2002:81) there are several stages of movement,
namely the front support stage, the back support
stage and the double support stage.

This
Central Java Open championship event in July
4-7 2019, which took place at Tri Lomba Juang
stadium, Semarang.

research was conducted at the

RESULTS AND DISCUSSION

The data collected is the movement of the
technique of race walking obtained from the
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research sample. To be able to analyze the
motion of the technique, the sample must carry
out all the stages in the race walking, so that the
performance of the technique of the race walking
will be known and then compared to the

analysis of the walking technique of the athlete
at London world Olympic championship in
2012.

Figure 1. Overall Movement of Front Support
Stage of the Olympic Champion

The ideal position in performing technical
movements at the front support stage is to start
by landing the heel of the forefoot on the ground
and ending when the leg is in a straight line with
the torso and head. The series of movements in
the race walking for the front support stage have
three sets of motion. The ideal flexion of the
back knee is 150° - 95° and elbow is +90°. Back
knee flexion in the front support stage at the first
stage has a greater value and in the last stage the
value will get smaller (shrink). During the front
support stage, the front leg is straight and it is
not bent. If the front leg is bent, it is very fatal
because it will get a disqualification warning.
The ideal head position is upright, relaxed, and
looking forward. At the time of hand swing,
hands are not brought behind the body. The
position of the hand grip should not be too
clenched and not too open, meaning that the
grip is relaxed. The position of the legs is in a
straight line with the torso and head. The ideal
position in performing technical movements at
the back support stage is to start with the
supporting leg in a straight line and end when
the foot which is lifted off the ground.

Figure 2. Overall Movement of Back Support
Stage of the Olympic Champion

The series of movements in the race
walking for the back support stage have four sets
of motion. The flexion of the front knee is £95° -
+160° and the elbow is +90°. The front knee
flexion in the back support stage at the first stage
has smaller value and the last stage has greater
value. During the back support stage, the
supporting leg is straight and should not be bent.
The torso is in a straight line with the head and
legs. The ideal position of the head is upright,
relaxed, and looking forward. At the time of the
hand swing, the hands are not brought behind
the body. The grip position of the arm should
not be too clenched and not too open, meaning
that the grip position is relaxed.

Figure 3. Overall Movement of Double Support
Stage of the Olympic Champion

The ideal position in performing technical
movements at the double support stage is when
the front supporting leg and back supporting leg
are straight or not bent, the front supporting foot
in the heel position touches the ground and the
back supporting foot in the heel position does
not touch the ground (heel is lifted). The series
of movements on the race walking for the back
support stage has one motion. The flexion of the
double supporting knee (front and back of the
leg) is 180 and the elbow is £90. Torso is in a
straight line with the head. The ideal head
position is relaxed,

upright, and looking

forward. At the time of hand swing, the hands
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are not brought behind the body. The position of
the hand grip should not be too clenched and
not too open, meaning that the grip position is
relaxed.

The results of the technique of the race
walking for male and female athletes is in the
very good category with the value of 8.69. Each
of the male and female groups showed the very
good categories. The average for male athlete is
8.77 and female athlete is 8.61. The following
table shows the average of male and female of
the technique of the race walking.

Table 1. Overall Distribution of the Techniques
of Race walking

No. Value Frequ Percent Category
Interval ency age

1 8.01-10.00 8 100 Very good

2 6.01-8.00 0 0 Well

3 4.01-6.00 0 0 Average

4 2.01-4.00 0 0 Bad

5 0-2.00 0 0 Very bad

Table 2. Overall Average of the Technique of
Race walking

Information Male Female

n A f th
Overa verage O the 877

8.61
Technique of Race Walking

The Average of the Technique of Race Walking

8,79
8,77
8,75
8,73
8,71
8,69
8,67
8,65
8,63
8,61
8,59
8,57
8,55

Female

Male
Figure 4. Overall Average of the Technique of

Race walking

From the diagram above, it can be
concluded that the average value for male is
higher than female, male has an average of 8.77
while the female is 8.61 and all of them are in
the very good category. For each athlete, the
highest score was obtained by participant 5 with

a value of 8.94 and the lowest score was
obtained by participant 7 with the value of 8.32.
The following data is presented below in the
form of tables and diagrams:
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Figure 5. The Average Value of the Techniques
of Race Walking for Male and Female Athletes

The results of the analysis by using
kinovea software, it shows that the value of the
technique for male is 8.77. The average value is

in the interval 8.01-10.00 with a very good
category. Thus, the technique for male athletes
who participated in the 20 km is in the very
good category. The following table is the
their

distribution of techniques based on

categorization.

Table 3. Technique of Race walking for Male
Athlete by Rating Category

Value Freque Percent
No. Interval ncy age Category
1 8.01-10.00 8 100 Very good
2 6.01-8.00 0 0 Well
3 4.01-6.00 0 0 Average
4 2.01-4.00 0 0 Bad
5 0-2.00 0 0 Very bad

From the results of the analysis by using
Kinovea software, the data for the female athlete
is 8.61. The average value is in the interval 8.01-
10.00 with a very good category. Thus,
technique for female athletes who participated in
the 20 km number is in the very good category.
The following table is the distribution of
techniques based on their categorization:
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Table 4. Techniques of Race Walking for
Female Athlete by Rating Category

Interval Freque Percent
No. Value ncyq age Category
1 8.01-10.00 4 100 Very good
2 6.01-8.00 0 0 Good
3 4.01-6.00 0 0 Average
4 2.01-4.00 0 0 Bad
5 0-2.00 0 0 Very bad

From the results of the analysis for male
athletes, there were 4 participants who reached
good categories, participant 3 with the highest
score of 8.92 and participant 1 with the lowest
score of 8.53. The results based on the time note
for the male was reached by participant 1
reached 1 hour 49 minutes 33 seconds and the
female athlete was obtained by participant 1 that
reached 2 hours 09 minutes 52 seconds winning
the 20 km race walking competition.

Table 5. List of Male Athletes Based on the
Time Achievement

Participant Time Note Average Category

Male 1 1:49:33.00 8.53 Very good
Male 2 1:52:01.00 8.77 Very good
Male 3 1:52:52.00 8.92 Very good
Male 4 1:55:48.00 8.86 Very good

Table 6. List of Female Athletes Based on the
Time Achievement

Participant Time Note Average Category

Female 1 2:09:52.00 8.94 Very good
Female2  2:11:20.00 8.40 Very good
Female 3 2:12:58.00 8.32 Very good
Female 4 2:20:58.00 8.77 Very good

The average result for the technique of
race walking and the race record are not always
directly proportional. This is because it is
influenced by several aspects of physical
conditions that support the performance of
athletes in the competitions. Aspects of the
physical condition include the cardiovascular
system, endurance, strength, speed, flexibility
and agility, these aspects play a major role as
support during the competition.

In addition to discussing the magnitude of

angular flexion, biomechanical analysis also

involves the science of mechanics such as laws
of Newton I, Newton II, Newton III, velocity,
balance, momentum, center of gravity of the
body, and forces (centripugal and
centripetal).

The law of Newton I is also called the
law of inertia, because the tendency of the

levers

resultant force on an object is equal to zero, then
an object at rest will remain at rest and an object
in motion will continue to move at a constant
speed as long as there is no external force on it.
This law occurs in race walking when the legs
are originally straight and roll back then the
knees bend to change the phase, so that the legs
move in a straight line.

The law of Newton II is the state of the
object at rest, then it will be at rest forever but if
the state of the object is moving, then the object
will move forever at a constant speed and its
path is a straight line. Thus, the resultant force
will be proportional to the acceleration of the
object, in race walking occurs when rotation of
the hips provides strength to the type of leg, so it
will provide speed when performing the
techniques.

The law of Newton III is "If object A
exerts a force on object B, then object B will
exert a force on object A, which is equal in
magnitude but opposite this

happens when the front foot touches the ground

in direction",

and then rolls giving a reaction to move quickly.

On the race walking, it uses the system II,
the position of the load lies between the fulcrum
and the force, so the magnitude of the force
against the load is always smaller than the load
itself. When doing front support, the foot that
touches the ground then rolls, when rolling the
heel of the foot which was originally the fulcrum
changes to the toe that supports to provide
forward force.

The centrifugal force in race walking
occurs when the athlete crosses a bend and
causes the body not to be perpendicular and
tends to lean towards the point of rotation or
bend, while the centripetal force in race walking
occurs to the center of the circle or bend.

The center of gravity of the body occurs
as the point of weight of an athlete when he
walks, if the position of the torso and hips
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changes, the athlete has a poor center of gravity
of the body. And vice versa, if the torso and hip

positions are perpendicular, the athlete has a
good center of gravity of the body.

L L L
Figure 6. Center Of Gravity of The Body

CONCLUSION

Based on the results of the analysis, the
male and female athletes showed that they were
in the very good category with the value of 8.69.
The average result of the technique of race
walking for male athletes is higher than female
athlete, male with an average of 8.77 while the
female is 8.61. For each athlete, the highest
score was obtained by participant 5 with the
value of 8.94 and the lowest score was obtained
by participant 7 with the value of 8.32. The
average value is in the interval 8.01-10.00 with a
very good category. The results based on the
time note for the male athlete were obtained by
participant 1 with the note of 1 hour 49 minutes
33 seconds and the female athlete was obtained
by participant 5 with the note of 2 hours 09
minutes 52 seconds and won the 20 km race
walking competition.
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