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Search for indicators that determine the effectiveness 
of overcoming acyclic sections at 50, 100 and 200 

meters in freestyle swimming
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Purpose: to establish the most significant indicators affecting the athletic performance of highly skilled swimmers during the 
overcoming of acyclic sections at 50, 100 and 200 meters in freestyle swimming. 

Material & Methods: theoretical analysis and synthesis of scientific and methodical literature, pedagogical observation, 
video filming, timekeeping, methods of mathematical statistics. The surveyed group (n=24) consisted of highly qualified swim-
mers (MS, MSIG, HMS), take on at a distance of 50, 100 and 200 meters freestyle. 

Results: the peculiarities of overcoming starting and turning sections at distances of 50, 100 and 200 meters of freestyle 
were studied. The level of significance of the underwater phase after performing starts and turns relative to the 15 m mark is 
established. The degree of correlation relationship between time, speed and distance for the underwater phase for the speed 
of passage of various segments of distance is revealed. 

Conclusion: improvement of starting and turning techniques, due to the increase in speed and distance of the underwater 
phase, is one of the reserves for the further growth of the skill of swimmers who specialize in freestyle.
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introduction

Today, there is an increased interest of scientists and prac-
titioners to study the structure of the competitive activity of 
swimmers, in which movements of a cyclical and acyclic na-
ture are distinguished. Cyclic work regardless of the length 
of the distance at 70–80% determines the sports result. The 
effectiveness of overcoming the start and turn is determined 
by the technique of their performance, the capabilities of the 
swimmer, which often has a decisive influence on the sporting 
result [2–6]. Depending on the length of the course, the role 
of acyclic work in the structure of the swimmer’s competitive 
activity varies. 

After the start and turn, most swimmers on the world stage try 
to swim most of the distance under water, up to the 15-meter 
mark permitted by international competition rules, performing 
powerful wave-like dolphin legs. Overcoming the underwater 
phase – "exit", allows the swimmer to reach a speed 10–15% 
higher than the distance, because when swimming under wa-
ter, the resistance to wave formation disappears [2; 3; 9]. 

The analysis of the special literature showed that today there 
are different approaches to determining the length of individ-
ual sections at different distances. There are discrepancies in 
the length of the starting segment of 10 m or 15 m, the seg-
ment of swimming 5 m or 7,5 m, repulsion from the rotation of 
5 m or 10 m, the finishing section of 5 m and 10 m [1–3; 5; 7]. 
Limiting the length of diving sites to 15 meters makes it a con-
venient point for determining the effectiveness of overcoming 
acyclic sections [4; 7; 8; 9]. In turn, issues related to the study 
of the characteristics of the underwater part of the distance 
("exit") by swimmers remain insufficiently studied. 

purpose of the study: to establish the most significant in-
dicators affecting the sports result of highly skilled swimmers 
during the overcoming of acyclic sections at distances of 50, 
100 and 200 meters in freestyle swimming.

Objectives of the study:

1. Determine the features of the overcoming of acyclic sec-
tions at distances of 50, 100 and 200 meters in freestyle.

2. Identify the most important indicators of acyclic areas that 
affect on the athletic performance in freestyle distances of 
varying lengths.

Material and Methods of the research

Data collection was carried out in the period from 2016–2018. 
during the championships and cups of Ukraine in swimming 
in 50-meter pools. The surveyed group (n=24) consisted of 
highly qualified swimmers (Master of Sports, Master of Sports 
of International grade, Honored Master of Sports), perform-
ing at 50, 100 and 200 meters freestyle. The processing of the 
video of the swims made it possible to identify indicators of 
the speed of the starting and turning sections, to establish the 
length of the slide and the "exit" after their execution. Were 
fixed: the length of the segment from the starting stand be-
fore the athlete appeared on the surface of the water, the time 
and speed of swimming at the level of 15 m for each 50-meter 
segment of distance, the length of the dive after pushing away 
from the rotary shield of the pool.

results of the research

The analysis of the structure of competitive activity of highly 
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qualified swimmers during the overcoming of 50 m in free 
style allowed to determine the characteristics of the start seg-
ment (the length and speed of the "exit", as well as the speed 
at 15 m) of athletes (Table 1). 

On average, the length of the "exit" after the start for athletes 
is 11,28±0,96 m, which is 22,56% of the total length of the 
course, and the time for underwater work is 3,86 seconds 
(17,46%). At the same time, the leaders of the world swim-
ming at a distance of 50 m reach the "exit" after the start: at 
César Cielo – 11 m, at Ronald Schumann – 12,5 m, and at 
Florent Manad – 13 m. performance of the start, an increase 
in the length of the "exit" at a 50-meter distance may con-
tribute to the further growth of skills of domestic swimmers-
sprinters. 

The study also established the level of significance of the 
underwater phase after the start, the length of the "exit" (L), 
relative to the 15-meter start segment. Thus, the ratio of the 
lengths of the "exit" and the reference mark of 15 m is 75,22%, 
and the ratio of time is 70,98% (Figure 1).

Using the method of correlation analysis, the degree of influ-
ence of the parameters of time, speed and distance for the 
underwater phase on the speed of the 15-meter (V

15 m
) and 

50-meter (V
50 m

) distance segment was revealed. It was es-
tablished that the speed of the "exit" after the start has the 
greatest correlation with the indicators V

15 m
(r=0,96) and the 

average degree of correlation with V
50 m

 (r=0,67). In addition, 
V

15 m 
affects V

50 m
 (r=0,81). Also indicators of time t

15 m 
correlate 

with t
50 m

 (r=0,85).

The length of the "exit" after the start correlates with V
15 m

 
(r=0,69), has an inverse relationship with t

15 m 
(r=–0,75) and 

has a significant effect on V
50 m

 (r=0,76), i.e. the final sports 
result at this distance.

At a distance of 100 m in the freestyle swimming among ath-
letes there were differences when overcoming acyclic sec-
tions (Table 1). The length of the "exit" after the start and turn 
is significantly different (11,17 and 6,43 m, respectively). 

The percentage ratio of the length of the underwater phase 
at the start and the reference mark of 15 m is 74,44%, and in 
time – 68,55%. The ratio of the length of the "exit" after turn-

ing to the mark of 15 m is 42,89%, and the time – 36,60% 
(Figure 1).

Correlation analysis allowed us to establish the degree of 
influence of the parameters of time, speed and distance for 
the underwater phase on the speed of passage of various 
segments of the distance. Thus, the speed of the "exit" after 
the start has a sufficient relationship with the indicators V

15 m
 

(r=0,76) and a high degree of relationship with V
50 m

 (r=0,95). 
V

50 m
  m is influenced by the speed of passing the 15-meter 

mark (r=0,73). Indicators of the length of "exit" after the start 
correlate with t "exit" (r=0,77).

The speed of the "exit" after turning has a high correlation with 
the speed indicators in the area "50–65 m" (r=0,96), and in 
the area "50–100 m" only 0,69. The length of the "exit" after 
rotation correlates with the t "exit" (r=0,70) and the speed of 
the second 50-meter segment (r=0,74).

At a distance of 200 m in freestyle swimming, differences 
were noted during the passage of acyclic sections. The length 
of the "exit" after the start (9,39 m) and each subsequent turn 
gradually decreases (4,56 m, 4,36 m and 4,13 m, respective-
ly). Under the influence of growing fatigue, the same trend is 
observed in terms of swimming speed (Table 1).

The percentage ratio of the "exit" length indicators after the 
start and the 15 m mark is 62,58%, and the time – 57,27%. 
The ratio of the length of the exit after the 1st turn to the mark 
of 65 m is 30,42%, and time – 24,10%. The exit length af-
ter the 2nd and 3rd turns to the mark of 115 m and 165 m is 
29,08% and 27,50% respectively (Figure 1)

At a distance of 200 m, the correlation analysis showed a dif-
ferent degree of interrelation of indicators of time, speed and 
distance for the underwater phase to the speed of passage 
of various segments of the distance. Thus, the speed of the 
"exit" after the start has an average relationship with the indi-
cators V

15 m
 (r=0.59) and V

50 m
 (r=0,57). V

50 m
 is influenced by 

the speed of passing the 15-meter mark (r=0,78). The length 
of the "exit" after the start correlates with V

15 m
 (r=0,61).

The length of the "exit" after the 1st turn has a high correla-
tion with the speed in the area "50–65 m" (r=0,94) and the 
speed of the second 50-meter segment (r=0,90). The speed 

table 1
indicators of technical actions of athletes in acyclic areas in freestyle swimming at distances of 50, 100 and 

200 m, Х±σ

Segments
l exit,

m
t exit,

s
V exit, 
m∙s–1

t 15 m, 
s

V 15 m,
m∙s–1

t on
50 m, s

V 50 m,
 m∙s–1 result

50 m

Start – 50 m 11,28±0,96 3,86±0,33 2,93±0,31 5,43±0,48 2,78±0,24 22,11±0,92 2,26±0,09 22,11±0,92

100 m

Start – 50 m 11,17±0,61 3,71±0,44 3,03±0,23 5,42±0,27 2,77±0,14 23,66±0,82 2,12±0,07 23,66±0,82

Turn –100 m 6,43±1,36 2,41±0,51 2,71±0,37 6,58±0,48 2,29±0,16 25,74±0,60 1,94±0,05 49,40±1,24

200 m

Start – 50 m 9,39±0,94 3,65±0,36 2,73±0,37 6,37±0,47 2,37±0,18 26,98±1,18 1,86±0,08 26,98±1,18

1st turn – 100 m 4,56±0,69 1,80±0,31 2,57±0,38 7,45±0,57 2,02±0,16 29,20±1,25 1,71±0,07 56,19±2,36

2 nd turn – 50 m 4,36±0,61 1,70±0,41 2,78±1,13 7,83±0,55 1,92±0,13 30,17±1,49 1,66±0,08 86,36±3,72

3 rd turn – 00 m 4,13±0,74 1,66±0,41 2,61±0,76 7,84±0,59 1,92±0,15 30,63±2,27 1,64±0,12 116,99±5,52
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V
65 m

 after the turn correlates with the speed indicators on the 
second 50-meter segment (r=0,96). The length of the "exit" 
after the 2nd turn correlates with the speed in the segment 
"100–115 m" (r=0,85) and the speed of the segment "100–
150 m" (r=0,95). The speed of the segment "100–115 m" 
has a high correlation with the speed indicators in the section 
"100–150 m" (r=0,90). The length of the "exit" after the 3rd 
turn is interconnected with the speed on the section "150–
165 m" (r=0,83) and the speed of the segment "150–200 m" 
(r=0,56).

figure 1. the ratio of the length and time 
of the underwater phase to the 15-meter 

mark  at distances of 50, 100 and 
200 m freestyle

conclusions / discussion

The analysis of the overcoming of various competitive dis-
tances of 50, 100 and 200 meters in freestyle allowed us to 
reveal that with increasing length of the distance, the length 
of the "exit" after starts, turns and speed of overcoming them 
decreases, as does the ratio of indicators of the length of 
"exit" and time relative to the mark 15 m.

The speed of overcoming of 15-meter segments of swimmers 
has a high dependence on the length of the "exit". At the same 
time, the degree of interrelation between the "exit" speed and 
the speed of passing 15-meter segments decreases with in-
creasing length of the distance.

One of the reserves for improving the results of athletes in free-
style swimming at distances of various lengths is to improve 
the technique of performing starts and turns, by increasing the 
length and speed of overcoming the underwater sections. 

prospects for further research are related to a compara-
tive analysis of swimmers’ performance when overcoming 
acyclic sections of other competitive distances. 
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