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Purpose: describes the effectiveness of applying plyometric training on different
flooring of highly qualified visually impaired sprinters at the pre-competition stage.
Material and methods: the indicators of special physical fitness of the Honored
Master of Sports of Ukraine in para-athletics among athletes with visual impairments
during the pre-competition stage of the annual macro-cycle were studied. The
following methods were used: analysis and generalization of scientific and
methodological literature, analysis of training loads and processing of parameters of
training activity, testing of the level of development of high-speed and speed-power,
pedagogical observation, methods of mathematical statistics.

Results: changing the flooring on which plyometric exercises were performed led to
positive changes in the performance of the athlete's physical fitness.

Conclusions: the use of preparation at the pre-competition stage of a highly qualified
visually impaired sprinter in the six-week plyometric program contributed to a

significant increase in speed and speed-power indices of the athlete (p <0.05-0.01).
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Introduction

The rapid growth of sports results in Paralympic sports dictates the need to
create new methods and approaches in the system of sports training. These
circumstances call for the creation, improvement and modernization of
methodological developments that help increase the effectiveness of the content and
organization of the training process [2, 4]. This is especially important for visually
impaired athletes, because the reduction of the functions of the visual analyzer affects
the work of other sensory systems and the body as a whole [6, 10, 12].

It is generally accepted that the basis of sprinters training is the use of various
exercises for speed, speed-power and power [5]. Many experts prefer running and
jumping exercises, similar in their kinematic and dynamic structure with competitive
exercise [1, 5]. Plyometric is considered to be one of the methods often used in sports
to achieve the required sports form. Plyometric exercises are used in many sports,
including jumping, and are aimed at forming the technique of their implementation
[3, 7, 11]. S. Kramskoy, K. Herodek, S. Markovic, R. Stankovic believe that based on
tendon reflexes to reproduce the “explosive” reaction, plyometric is a connecting
factor between speed and power [8]. Plyometric method helps to increase power,
helping the nervous system to “enable" and activate muscles, that is, it "forces"” the
muscles to develop the most effort in the shortest period of time [8, 9].

The scientific and scientific-methodical literature describes the application of
the plyometric method of training in many Olympic sports. The use of plyometric
exercises in the training of Paralympic athletes today has no scientific justification.
The coaches of the Paralympic national team of Ukraine in the training process use a
variety of such exercises, relying on practical experience in training athletes who do
not have abnormalities in health. Therefore, the study and elucidation of the
effectiveness of plyometric exercises for the development of speed and speed-power

abilities of high-qualified visually impaired sprinters is relevant.
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Purpose of the study: describes the effectiveness of applying plyometric
training on different flooring of highly qualified visually impaired sprinters at the
pre-competition stage.

The study was performed on the topic «Improvement of the training process of
disabilities athletes in various sports» for 2016-2020 (state registration number
0116U008944).

Material and Methods of research

The research was conducted at the pre-competition stage of the annual macro-
cycle (September - October 2019) during the preparation of the athlete for the World
Para Athletics Championships. The research was participated by Honored Master of
Sports of Ukraine in athletics among visually impaired athletes, Paralympic
champion, world record holder.

The following methods were used in the work: analysis and generalization of
scientific and methodological literature, analysis of training loads and processing of
parameters of training activity, testing of the level of development of high-speed and
speed-power, pedagogical observation, methods of mathematical statistics.

Results of the research

At the beginning of the pedagogical research before the application of the
experimental training program, the following level of special physical fitness was
observed in the athletes (tab. 1).

Table 1
Indicators of the level of development of speed and speed-power abilities at the
beginning of the research

_ Results
Indicator —

X+0 V%
Standing broad jump
(m 2,51+0,06 2,22
Standing triple jump
(m 7,23+0,04 0,50
30 m sprint (S) 3,97+0,03 0,67
60 M sprint (S) 7,41+0,04 0,49
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The athlete performed each exercise three times during testing. All results
corresponded to the model indicators for high-qualified visually impaired sprinters.
The coefficients of variation were 0,49 — 2,22%, indicating the close homogeneity of
the results, which confirms the skill of the athlete. We have developed a six-week
program of plyometric in order to improve the special physical fitness of high-
qualified visually impaired sprinters. The training program provided change flooring
on which plyometric exercises were performed. The first three weeks the plyometric
exercises were performed on the sand, the next three weeks — on the seamless
polyurethane sports coating of the athletics stadium Estadio Olimpico Antonio
Dominguez in Santa Cruz de Tenerife, (Spain). The athlete's training program
consisted of three training sessions in the gym, three plyometric training, two
technical training and two recovery training (cross, yoga, swimming). The duration of
each practice ranged from 1 to 2.5 hours. Plyometric were performed on Monday,
Wednesday and Saturday after an individual warm-up for a visually impaired athlete.

The plyometric training program is depicted in table 2.

Table 2
The program of plyometric exercises
Day Exercise Quantity
Alternate leg bounds 5 x 40 repetitions
Frog squat jump 5 x 20 repetitions
Alternating lunge jump 5 x 20 repetitions
Skater squat with jump 3 x 20 repetitions
Monday Sparrows squat jump 3 x 20 repetitions on
each leg
Alternate leg bounds 5 x 40 repetitions
Squat jumps 3 x 20 repetitions
Wednesday | Mountain climber 3 x 40 repetitions
Burpees 3 x 20 repetitions
Sparrows squat jump 3 x 20 repetitions
Tuck jumps 3 x 20 repetitions
Alternate leg bounds 5 x 40 repetitions
Saturday Single-leg bounds 3 x 20 repetitions
Kneeling jump squat 5 x 20 repetitions
Reverse lunge with knee-ups 3 x 20 repetitions
Alternate leg bounds from place 3 x 20 repetitions
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The duration of rest between sets of plyometric exercises was regulated and
controlled by external signs of fatigue and heart rate of the athlete (according to the
recommendations of the ophthalmologist, the heart rate of the athlete after exercise
should not exceed 174 beats/min.).

After three weeks of using plyometric exercises on the sand, we tested the level
of special physical fitness of the researched athlete (tab. 3).

Table 3
Indicators of the level of development of speed and speed-power abilities
after 3 weeks of training

Initial testing Intermediate testing | Reliability of estimate
Indicator X+0 | V% | X100 | V% | T |trp| P

Standing broad jump
(m) 251+0,06 | 2,22 | 2544006 | 217 | 5,00 | 430 | <0,05
Standing triple jump
(m) 723+0,04 | 050 | 7.29+004 | 049 | 6,00 | 430 | <0,05
30 m sprint (s) 3974003 | 067 | 3,93+003 | 064 | 3,61 | 430 | >0,05
60 wm sprint (s) 741+0,04 | 049 | 7.33+004 | 049 | 6,93 | 430 | <0,05

Reliably significant changes were observed in all tests, except for the 30 meter
sprint (p <0,05) (tab.3). In the run indicators for 30 meters were not observed
statistically significant changes between initial and intermediate testing (p>0,05). In
our opinion, the slight increase in the results of the 30 m sprint race is explained by
the relatively short time between the initial and intermediate testing, as well as the
use of plyometric exercises on an unstable surface — sand. The next testing of the
athlete was conducted at the end of a six-week plyometric program (tab. 4). The last 3
weeks the exercises were performed on the seamless polyurethane sports coating of
the athletics stadium Estadio Olimpico Antonio Dominguez in Santa Cruz de
Tenerife, (Spain).

An analysis of the results indicates significant changes in all studied indicators
(p<0,05-0,01). The largest increase was observed in the results of standing broad
jump — 6,5% and standing triple jump — 3,3%. The athlete's result in the 30 meter

sprint improved from 3,97 + 0,03 s to 3,86 = 0,04 s. The athlete overcame distance 60
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meter by 2,9% faster than in the beginning of the research. Changing the flooring on
which plyometric exercises were performed led to positive changes in the level of
development of high-speed and speed-power abilities of the muscles of the athlete’s
legs at the pre-competition stage.

Table 4
Indicators of the level of development of speed and speed-power abilities
at the beginning and end of the research

_ at the beginning at the end of the Reliability of estimate
Indicator research research
X o X o T |trp P
Standing broad jump (m) 2,51 0,06 | 2,67 0,08 |1225|4,30| <0,01
Standing triple jump (m) 7,23 0,04 | 7,47 0,08 8,67 | 4,30 | <0,05
30 m sprint (s) 3,97 0,03 | 3,86 0,04 |1285|4,30| <0,01
60 M sprint (s) 7,41 0,04 | 7,19 0,06 |13,00|4,30| <0,01

These changes also affected the competitive result of the athlete, who won two
gold and bronze medals in the 100 m, 200 m and 400 m, respectively, at the World
Para Athletics Championships 2019 in Dubai (UAE). The athlete showed the result of
season best in the 100 m and 400 m. The 200 meter race visually impaired sprinter
improved her personal best for 0.27 seconds. In our opinion, the show of results was
contributed by the use of plyometric, which had a positive effect on the condition of
the musculoskeletal system of the athlete, which, in turn, made it possible to more
quickly and powerful push off from the support.

Conclusions / Discussion

The scientific and scientific-methodical literature describes the application of
the plyometric method of training in many Olympic sports, however, its use in the
preparation of Paralympic athletes isn’t in scientific materials.

The research confirmed the existing view, that the basis of visually impaired
sprinters training is the use of various exercises for speed, speed-power and power.

The informations of S. Kramskova, K. Herodeka, S. Markovica and R.

Stankovica on the effectiveness of plyometric method is expended and supplemented.
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We found that the program of plyometric exercises on different flooring has a
positive effect on the condition of the musculoskeletal system of the athlete, which, in
turn, make it possible to more quickly and powerful push off from the support.

An analysis of results, after applying a six-week plyometric program at the pre-
competition stage of a highly- qualified visually impaired athlete, showed that the
results in standing broad jump, standing triple jump, 30 m and 60 m sprint
significantly changed ( p <0,05).Thus, the use of preparation at the pre-competition
stage of a highly qualified visually impaired sprinter in the six-week plyometric
program contributed to a significant increase in speed and speed-power indices of the
athlete.

Further development of scientific research. The materials of research will allow
to analyze the preparation of highly-qualified visually impaired sprinters of annual

macro-cycle.
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