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Abstract

The triple jump is one of the most difficult, demanding and complex events in athletics, and one of the
main requirements in order to succeed is maintaining the speed gained in the run-up, on the three phases
of the jump. The present research aims to identify the relationship between the level of the speed
manifested on the approach and the length of the jump in the female junior triple jumpers. The
measurements for this study were performed at the National Junior Championship, Pitesti, July 30, 2021,
using Witty photocells and the Optojump Next System. In order to analyse the relationship between the
two, we calculated the Pearson linear correlation coefficient both at group level, resulting in r = 0.299,
which indicates a positive, direct correlation, but weak in value and at individual level, where were
obtained positive as well as negative values. (N.A r=-0.571, D.A. r=0477,CL.r=-1, VI.r= 0412,
B.A.r=1)
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1. Introduction

The triple jump is one of the two athletics events in which athletes aim to maximize the
jump/horizontal jump, this consists in three take off phases, each one of them having an important role
due to the fact that the athletes must tolerate extraordinary impact forces and requires maintaining a high
level of horizontal speed, the maximum horizontal distance being obtained by speed and reactivity
(Abeer, 2014; Dragomir et al., 2021). Very demanding from a technical and physical point of view, due to
its specific requirements, namely the three consecutive take-off phases, flights and landings performed at
a very high speed, the triple jump technique is conditioned by the preservation of horizontal speed during
the successive flights and landings and it is influenced by certain factors such as: the economic use of the
forces employed, strong and fast take-offs, smooth flights and decelerating as little as possible on
landings (Alexandreescu et al., 1983; Hui et al., 2015). The take-off technique in each step differs
significantly from one athlete to another due to the differences between individual physical
characteristics, as the differences between the length of each phase of the jump from one athlete to
another, and having a good take-off technique is necessary to maintain horizontal speed, creating an
effective link between muscle actions and the moment of their production subjecting the athlete to high
impact forces with small speed losses (Perttunen et al., 2000).

According to the distribution of forces, each phase of the jump is important, because when the foot

touches the ground, the jumper loses the horizontal speed (Abeer, 2014).

The loss of horizontal speed has a negative effect on performance since the entire distance is closely
dependent on the ability to maintain the specific horizontal speed (gained on the run-up) during the

three take-off phases in the triple jump (Mihai, 2012, p. 35).

The horizontal speed during the approach is approximately 9.00-9.31 m/s, and of the three flight
phases is between 8.4-8.86, 7.58-8.22, 6.46-7.34 m/s, and the losses recorded speed ranges are between:
0.69-0.95, 0.38-0.52, 0.85-1.05 m/s (Abeer, 2014).

The run-up in the triple jump must be long enough to allow the jumper to accelerate to almost
maximum speed, but at the same time, it must be relaxed so that he could easily control it (Rogers, 2004).
The approach consists of an acceleration run, where the speed developed by the athlete has a great
contribution to the determination of the initial flight speed both in the first and in the following take-offs
and flights (Bondoc-lonescu et al., 2018). If the run-up is too slow, the jumper will lose the speed
accumulated in the later phases, if it is too fast, he will not be able to control the jump (Rogers, 2004).

The purpose of the jumper in the triple jump is to cover as long a distance as possible after
performing the approach, and this depends on the ability to maintain speed and control on all phases of
the jump (Mawer & Biggs, 2015). The development of speed in the triple jump is a very important aspect
in achieving performance, and the speed gained by a triple jumper is much slower compared to the long
jump, because the triple jump requires maintaining posture control on all three phases of the jump
(Newman, 2012).

The run-up speed can be divided into three phases: acceleration, reaching maximum speed and

maintaining maximum speed (Bompa & Haff, 2014).
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2. Problem Statement

The modest results recorded in the national female triple jump event over the past decade have
multiple causes. Among them, we considered that a major cause is the level of speed of the athletes.
Based on this premise, the hypothesis was issued that the modest level of performance of the athletes who
practice this event in Romania is based on the lack of a positive linear correlation between the speed on

the approach and the performance achieved in the competition.
3. Research Questions

The questions that this research aims to answer are: what is the level of manifestation of the speed
of the junior jumpers in the triple jump? And what is the connection between this and the length of the

jump?
4. Purpose of the Study

The purpose of this study is to investigate the relationship between the level of speed developed on
the approach and the length of the triple jump jump, as well as the extent to which it is influenced by the

speed level.
5. Research Methods

The determination of the speed on the approach and on the different parts of it as well as the
kinematic and length characteristics of each of the three steps / jumps in the event structure was made
during the National Junior Championship, 30 July 2021, Pitesti. A number of 7 female athletes entered
the competition. The speed on the approach was measured with Witty photocells, placed at a distance of
30m, along the length of the runway for each sector, which provided the value of the speed with
intermediate times from 10 to 10m. The jump length was measured using the optical motion analysis
system, Optojump Next, located on the left and right side of the lane, from the 11 m board to the nearest
edge of the jumping pit.

The research was carried out with the consent of the Romanian Athletics Federation and with the

written consent of the parents of the athletes participating in this competition.
6. Findings

Following the measurements performed on the run-up, we were able to determine and analyse,
both at group and individual level, the speed on the run-up in the following forms: the average speed
recorded during the whole run-up, the minimum value and its maximum value for each athlete (table 1),
the speed recorded on each 10 m segment, for each athlete (table 2), as well as the mean for every athlete
and group indicators (table3).

Table 1. Best result in competition, speed values of the run-up and the statistical indicators

Best result in Avg. speed Min. speed Max. speed

Name competition (m/s) (m/s) (m/s)
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(m)
N.A. 13,44 8,15 8,03 8,29
D.A. 13,24 6,85 6,76 6,89
C.L 13,07 7,32 7,18 7,50
V.IL 12,08 7,48 7,39 7,52
B.A. 11,70 7,43 7,30 7,70
B.C. 11,57 6,97 6,75 7,07
L.D. X 6,97 6,64 7,26
M 12,52 7,31 7,15 7,46
(m)
SD 0,83 0,45 0,49 0,46
(#m)
cv

0,07 0,06 0,07 0,06
(%) 2 B 2 2

Table 2. The results on each segment of the run-up and the statistical indicators

VLapl VLap2 VLap3
Name (m/s) (m/s) (m/s)
NA. 7.75 8,32 8.87
D.A. 5,48 7,55 8,31
ClL. 6,10 7.91 9,11
VI 6,94 8,20 ;
BA. 8,56 7,00 ;
B.C. 6,32 8,03 ;
L.D. 6,83 7,76 -
M
6.85 7.82 8,76
(n]/s) b b b
SD
) 1,04 045 041
cv
0,15 0,06 0,05
(%) b b b

Table 3. Average speed for each athlete and the statistical indicators

Name Avg. M SD CvV

(m/s) (m/s) (Fm/s) (%)
N.A. 8,15
D.A. 6,85
C.L 7,32

V.L 7,48 7,37 0,46 6,24
B.A. 7,43
B.C. 6,97
L.D. 6,97

In order to analyse the relationship between the speed level and the result in the competition we
calculated the Pearson linear correlation coefficient both at group level and individually for each

competitor.
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Figure 1. The correlation between the speed value and the performance value

6.1. Group analysis

In terms of speed, at group level, we observe an average speed value of 7.37m/s and a coefficient
of variation of 6.24%, resulting in a high homogeneity of the group. In terms of competition performance,
at the group level we have an average value of 12.32m and a coefficient of variation of 5.93%, the
standard deviation is = 0.73m resulting in high homogeneity and the fact that the dispersion is lower in
terms of performance rather than in terms of speed on approach.

In terms of step length, at group level we have a mean value of the first step of 5.36m and a
coefficient of variability of 11.24% which means an average dispersion and a lower homogeneity of the
group. For the second step we have a mean value of 3.40m and a coefficient of variability of 5.66%
expressing a higher homogeneity of the group at the level of the second step, and for the third step a mean
value of 3.73m and a coefficient of variability of 6.94%, representing a high homogeneity and a low
dispersion of the group. We can observe that, at group level, the first step is the longest, and the second
step is the shortest of the 3 steps.

The Pearson correlation index for the group is r = 0.299, which indicates a positive, direct

correlation, but weak in value.

6.2. Individual analysis of speed results

N.A., who obtained the best result from the competition, also recorded the best speed values on the
approach. The values recorded on the 3 measured segments are the best among the 7 competitors. We can
see that the acceleration is a constant one, and the best speed index is reached on the last part of the
approach. From the point of view of the differences between the average and the minimum speed, as well
as the difference between the minimum and the maximum speed, recorded on the run-up, the values
expressed (0.12 m/s, respectively 0.14 m/s) indicate a constant movement speed.

Occupying second place, D.A. develops a continuous acceleration from one segment to another,
the differences between them are the most visible of the 7 competitors, the difference between the last and

the first segment being 2.83 m/s. Although it has the lowest values of average and maximum speed, the
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differences between them are small (0.04 m/s and 0.09 m/s, respectively), which shows that, although in
this case the athlete has a lower speed value, the running approach has a constant character.

C.L records the best speed value on the last measured segment, namely 9.11m/s. Also in the case
of this athlete, the run-up is a constant one, the differences between the average, minimum and maximum
speed are 0.18 m/s and 0.14 m/s.

V.1. has a shorter approach, being recorded in only two segments. The difference between the
average and maximum speed is 0.04m/s, and between the minimum and average speed is 0.09 m/s.

B.A., also with a shorter approach, of 20m, registers a higher value of the speed on the first
segment of the approach which indicates a slowdown before the board, and the difference between
average and maximum speed has a slightly higher value than the difference between the minimum and the
average speed, expressing a slight inconsistency on the approach runs.

B.C has an increasing speed on the last segment, but the differences between the minimum,
average and maximum speed are relatively large, 0.1m/s and 0.22m/s.

L.D. fails to obtain any valid attempts in the competition, and the running on the approach is an
inconsistent one, being the athlete with the biggest differences registered, of 0.29m/s and 0.33m/s.

The Pearson correlation coefficient for each athlete was as follows: for N.A. r =-0.571, D.A. r =
0477, CL.r=-1, VI. r=0412, B.A. r = 1. N.A. has, by calculation, an inverse, negative correlation
index. In the case of D.A. the correlation is positive, but weak. C.I. shows the weakest negative
correlation. For V.I. we have a weak, positive correlation. The strongest positive correlation is recorded
by B.A., and for B.C. and L.D., the calculation of the correlation index was not possible due to the invalid

results in the competition.

6.3. Individual analysis of competition results

Following the results obtained measuring the length of the jumps in the competition, we presented
in table 4 the kinematic aspects of the best jump of each athlete. In the case of athletes N.A. and V.I. we
presented the second best performance due to some external factors that interfered with the equipment

during the execution, which did not allow the full analysis of the jump.

Table 4. The results of the best jump for each athlete

Name NA. D.A. ClL VI BA. B.C. LD.
Perf‘zﬁ)‘ance 13,37 13,24 13,07 11,97 11,70 11,57 -
Distance 1 5,69 5,93 5,92 5,27 442 4,94 ;
(m) 2 946 9,37 9,26 8,52 7,74 8,22 ;
Contact T 1 0121 0,118 0,143 0,145 0,131 0,146 ;
(sec) 2 0,146 0,147 0,159 0,168 0,144 0,162 ;
Flight T 1 048 0,525 0,5 0,457 0,41 0,395 ;
(sec) 2 0354 0,3 0,279 0,291 0,319 0,31 ;
Hight 1 282 33,8 30,6 25,6 20,6 19,1 ;
(cm) 2 154 1 9.5 10,4 12,5 11,8 ;
Speed 1 7,99 7,62 7,64 7,23 7,58 7,34 ]
(m/s) 2 754 7,7 7,63 7,08 7,17 6,95 ;
Step angle 1 13244 15419 14018 13247 11367 10,907 ]
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©) 2 9257 7,31 6,519 7,281 8,547 8,175 -
Acc.
(ijCZ) -0.41 0,07 -0,01 0,14 0,41 0,38 ;

Table 5. The lenght of each step

Name First step Second step Third step
(m) (m) (m)
N.A. 5,69 3,77 3,91
D.A. 5,93 3,44 3,87
ClL 5,92 3,34 3,81
V.IL 5,27 3,25 3,45
B.A. 4,42 3,32 3,96
B.C. 4,94 3,28 3.35
M 5,36 3,40 3,73
(m)
SD 0,60 0,19 0,26
(#m)
Ccv
11,24 4
%) , 5,66 6,9

N.A. gets the best performance in the competition. According to the measurements in table 5, the
first step measures 5.69m, the second 3.77m and the last step 3.91m. This athlete has the second longest
step among the competitors included in our research, and the distance on the first two steps is the longest
of all athletes, respectively 9.46 m. She has the second contact time on the first and second step,
compared to the other athletes. The speed recorded on the first step has the highest value, and the
difference between the speed related to the first step and the second step is 0.45 m/s.

The second result belongs to the athlete D.A., according to table 4, with a jump measuring 5.93m
on the first step, being the longest of all the measured jumps, 3.44m on the second and 3.87m on the third
step. She has the best contact time and the longest flight time on the first step. She also records the
highest speed on the second step as well as the highest height of all the athletes on the first step. The
difference between the speed on the first and second step is also a small one, of 0.08m/s. It is noteworthy
that she is the only competitor who has a positive result on acceleration, proving that she does not lose
speed on the steps.

C.L records the third result of the jumping distance and the second result on the first step, 5.92m,
and 3.34m on the second step and 3.81m on the third step. The flight time on the first step is the second in
value, and the second step it is the smallest compared to the other athletes. The height recorded by her on
the first step is the second of the measured athletes, and on the second step she is the lowest. The
difference between the speeds measured in steps is 0.01m/s and the acceleration -0.01m/s.

For V.I. we analyzed the second best performance due to some technical errors, the best jump of
12.08m was not fully measured. The second best jump, 11.97m measures 5.27m on the first step, 3.25m
on the second and 3.45m on the third step. This athlete records the second shortest flight time on the
second step and the second lowest altitude.

B.A. measures 4.42m on the first step (the shortest in the whole group), 3.32m on the second and
3.96m on the last step, being the longest compared to the other competitors. The contact time on the

second step is the shortest of all the measured athletes, and the flight time on the same step is the second
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longest. The difference between the speeds measured on the first two steps is 0.41 m/s, the acceleration
being -0.41m/s.

The first step of B.C. Measures 4.94m, the second 3.28m and the third step 3.35m. For the first
step she records the lowest flight time and the lowest altitude of all the participating athletes. The
difference between the speeds of the two steps is 0.39m/s.

L.D. did not record any valid attempts.

7. Conclusions

Considering that at the level of the group, in jumping, the average is 12.32m, a very weak one
compared to the national record, 13.96m (https://www.fra.ro/wp-content/uploads/2019/09/ NATIONAL
RECORDS-20.06.2019-air-free.pdf), the world record, 14.62 m
(https://en.wikipedia.org/wiki/List of world under-20 records in_athletics), or even with the results at
the World Championships from the same year, respectively 13.75m for 1st place
(https://www.worldathletics.org/results/world-athletics-u20-championships/202 1/world-athletics-u20-
championships-7136587/women/triple-jump/final/result), the standard deviation is + 0.73m, a small one,
and the coefficient of variability 5.93%, the dispersion being small, resulting that the group is
homogeneous.

Regarding the speed on the approach at group level, this is a weak one, of 7.37m/s, the standard
deviation is +£0.46 m/s, and the coefficient of variability is 6.24%, we can conclude that the group is
homogeneous, but to a lesser extent compared to the jump data.

A low value of the Pearson linear correlation coefficient was also found, which highlights the lack
of a normal relationship between the level of relatively good speed on the run-up and the value of
performance in the event, so therefore there is a mistake in managing the technical aspects of kinematics
and take-offs on the three steps.

At individual level, the athlete N.A., although has the best performance in the competition, she has
a negative correlation due to the low value of the jump length compared to the speed on the run-up,
resulting a high loss of speed on the jump as it is also shown in table 4, where we can observe a speed
deceleration by 0.45m/s in the second step, compared to the first step.

D.A. has a positive, but weak correlation, by having weak values of both speed and jumps, being
the athlete with the lowest value of the average speed respectively 6.85m/s, the athlete C.I., with a
correlation coefficient of r = -1, although it has the third best jump in competition, has the second lowest
average speed value, due to the fact that she has the largest differences recorded from one segment to
another of the approach, thus she is not reaching an optimal speed necessary for the execution of the jump
in optimal conditions, for the athlete V.I., the correlation coefficient r = 0.412, is due to the fact that she
has low values for both speed and jumps, this athlete also recorded losses of speed during the jump, the
speed difference between step one and step two being 0.15m/s, and B.A., who has the highest positive
value of the correlation coefficient, r = 1, also has weak values of both jumps and speed, also in this case
the problem is maintaining the speed during the jump, as it appears from table 4, where the difference of

speed between the first and the second step is of 0,44m/s.
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