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Abstract

Currently, the sports community pays little attention to research in rowing. Also, in modern research,
insufficient attention is paid to the development and features of the use of special complexes of physical
exercises for the development of speed and spatio-temporal properties of rowing athletes. This suggests
that we must on the need for athletes to develop orientation in space, including for choosing the right
tactics for sports competitions of rowing. It is also important to study the influence of the functional class
of athletes in the training process, including comprehending the importance and the possibility of
surpassing, during special training, the “basic” normal psychophysiological indicators in a training
session. The article reveals the features of the use of a special complex of physical exercises for the
development of speed and spatio-temporal properties of rowing athletes. Attention is focused on the need
for orientation in the space of athletes in order to choose the right tactics for sports competitions of
rowing. The values of the functional class of athletes in the training process are shown. The significance
of psychophysiological indicators in a training session is disclosed.
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1. Introduction

Currently, the sports community pays little attention to research in rowing. Rowing is a cyclic
sport on special sports courts - narrow (single boat 30 cm wide, eight 60 cm wide) boats with oarlocks
(extended overboard) and movable banks (seats) (Ageev, 2012; Fletcher, 2015; Krasotkina, 2015;
Yakovlev et al., 2018). Now the scientists must focus on the need for athletes to develop orientation in
space, including for choosing the right tactics for sports competitions of rowing. It is also important to
study the influence of the functional class of athletes in the training process, including comprehending the
importance and the possibility of surpassing, during special training, the “basic” normal
psychophysiological indicators in a training session (Arshinova et al., 2019; Hackfort et al., 2019; May,
2010; Raab et al., 2016; Sarkar & Marcora, 2018; Serova & Narkhov, 2016; Trimpop, 1994).

The modern level of sports achievements in rowing requires continuous improvement of
techniques in the preparation of rowers (Danish et al., 2005; Duda & Treasure, 2006; Goodger et al.,
2007; Goodwin, 2009; Jowett, 2014; Marchant, 2010; Nahum, 2017; Van Raalte & Brewer, 2010;
Wagstaff, 2019a, 2019b; Weinberg & Gould, 2010).The development of speed in the holistic process of
sports improvement of rowers is one of the relevant topics in the physical training of rowers (Ageev,
2012; Bayer & Sheinberg, 2016). Despite the relevance of the issue under study, the problem of the
development of speed in relation to the training of young athletes has not yet received sufficient scientific
justification (Bayer & Sheinberg, 2016; Gavrilova, 2015; Yakovlev et al., 2018). It should be noted that in
most works, orientation toward models is positively considered when solving problems of versatile
physical preparation, however, specific programs of directed training influence to achieve the proper level
in the development of speed are not enough. Therefore, this topic is relevant (Bayer & Sheinberg, 2016;
Ivanchikova et al., 2014; Yakovlev et al., 2018).

2. Problem Statement

In modern research, insufficient attention is paid to the development and features of the use of
special complexes of physical exercises for the development of speed and spatio-temporal properties of
rowing athletes. This suggests that we must focus on the need for athletes to develop orientation in space,
including for choosing the right tactics for sports competitions of rowing. It is also important to study the
influence of the functional class of athletes in the training process, including comprehending the
importance and the possibility of surpassing, during special training, the “basic” mnormal

psychophysiological indicators in a training session.

3. Research Questions

Tasks of the study:
1.To study the level of development of speed and spatio-temporal properties of rowing.
2.Develop complexes for the development of speed and spatio-temporal properties.

3.Determine the effectiveness of the proposed complexes.
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4. Purpose of the Study

The purpose of the research is to study the process of development of high-speed and spatio-

temporal properties of athletes.

5. Research Methods

The training process in the initial training group included classes in the gym, rowing pool and on
the water. The duration of one lesson ranged from 1 hour to 2 hours. Training sessions were built on the
individualization and consideration of the age characteristics of athletes. During the study, athletes were
tested on the following indicators:

= Tests to determine the level of speed: shuttle run 4x10 meters (sec), run 100 meters (sec), lift the

body from a supine position in 30 seconds (number), jump rope for 30 seconds (number of
times), jumping onto the pedestal (number of times), rowing 500 meters (sec).

= Tests for determining the spatial and temporal properties of a person: determining the reaction

time of a choice, estimating the angular velocity of movement, determining the reaction time to a

moving object (RMO).

The program "Researcher of temporal and spatial properties of man" (Koryagina & Nopin, 2004;
Koryagina et al., 2015; Nopin & Koryagina, 2003).

The study of the functional class, based on the apparatus of “Varicard 2.51”.

Hardware-software complex "Varicard 2.51". For the analysis of HRV, the “Varicard 2.51”
hardware-software complex was used, which allows calculating up to 40 different parameters
recommended by both Russian and European-American standards (Semenov & Bayevskiy, 1996).

Based on pedagogical observation and individual conversations with the rowing trainer, 20 rowers
were selected. Children were divided into two different groups: a control group (CG) of 10 people and an
experimental group (EG). The main difference between the EG and the CG was the use in the EG of a
special set of physical exercises for the development of speed and spatio-temporal properties among
rowing. In the CG, training sessions were held according to the standard program.

The study was conducted in Tolyatti from September 2019 to May 2020 in limited liability
company (LLC) “Samara Regional Rowing Federation” and was divided into three stages.

At the first stage (September 2019), the scientific and methodological literature on the problem of
this study was studied, as a result of which the object and subject, purpose, main tasks and research
methods were determined. At this stage, we determined the age of children who do not have
contraindications for classes based on an analysis of medical records and doctor's recommendations.
Before conducting the pedagogical experiment, an initial test was organized, which made it possible to
assess the functional state, spatial and temporal properties of the rowers' personality, the level of
development of speed and the state of health of the experimental and control groups.

At the second stage (October - April 2020), a pedagogical experiment was conducted in which two

groups of students participated: experimental (EG) included 10 rowers of academicians, and control
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group (CG) included 10 rowers of academicians. All participants in the pedagogical experiment were
aged 10-12 years.

At the third stage, in May 2020, repeated testing was carried out in order to determine the
influence of the developed methodology on the development of speed and spatio-temporal properties of
athletes in both the EG and the CG. Static data processing was used to process the test results that were
carried out before and after the pedagogical experiment. Using the STAT computer program, the
following quantities were found: M — is arithmetic mean; 8 — is squared deviation; m - is the arithmetic
mean error. To test the hypothesis of the difference between the two-arithmetic means, Student t-test was

used. The results were considered reliable at a 5% significance level.

6. Findings

At the first stage of the study, both groups were tested for all proposed tests to assess speed. The
results are shown in Table 1. Table 1 - Indicators of the development of speed at the beginning of the

study.

Table 01. Indicators of the development of speed at the beginning of the study

Indicators Experimental group Control group
M=m M=m

Shuttle 4x10 meters 12,6+0,49 12,7+0,53

t 0,2

p >0,05

Running 100 meters (sec) 13,7+0,6 13,6+0,54

t 0,11

p >0,05

Lifting the body from a supine 27,8+2,15 26,6+2,1

position in 30 seconds, number

of times

t 0,3

p >0,05

Jumping rope in 30 seconds, 70,8+3,16 73,6+3,3

number of times

t 1

p >0,05

Jumping onto a pedestal, times 15,8+1,5 | 16,6+1,55

t 0,53

P >0,05

Rowing 500 meters, sec 1,34+0,11 | 1,36+0,13

t 0,09

p >0,05

Note: M is the average value, m is the error of the arithmetic mean, p is the degree of reliability, t is the
Student criterion

The results at the beginning of the study indicate that the level of development of speed in both
groups is the same and does not have significant differences. In addition, the results of a stating

experiment showed that the groups were selected correctly. Then, at the first stage of the pedagogical
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experiment, tests were conducted to study the spatio-temporal properties of the personality of rowing. The

results are presented in Tables 2, 3 and 4.

Table 02. Test RMO indicators at the beginning of the study

Test RMO EG at the Score CG at the Score
beginning beginning
M+tm M=+m
Advance reactions 1,9+0,12 average 1,8+0,09 average
Delayed reactions 3,6+0,15 3,9+0,17
Minimum values 4,6+0,21 5,4+0,22

RMO test scores in both groups are at the same level - average. RMO is used to determine the

relationship between the processes of excitation and inhibition in the cerebral cortex.

Table 03. Indicators for assessing the angular velocity of movement at the beginning of the study

Groups Result Score
EG at the beginning 34,6+3,6 Low
CG at the beginning 36,8+3,78 Low

An important characteristic of the processes of perception of time and space of the driver is the
assessment of speed. This test allows you to evaluate the angular velocity of the object. The test results
for both groups are approximately the same; this indicates the groups correctly selected for the

pedagogical experiment.

Table 04. Indicators for determining the reaction time of choice at the beginning of the study

Groups Determination of reaction time of | Score
choice, (c) (M£m)

EG at the beginning 0,34+0,04 Average

CQG at the beginning 0,43+0,02 Average

The reaction time of choice is one of the options for a complex sensorimotor reaction since it is
necessary to differentiate the signal (one signal must be reacted to, but not the other). This leads to an
increase in response time due to the “central delay”, to recall how exactly one should respond to a
particular signal. The data obtained during testing showed that there are no significant discrepancies in

the indicators, therefore, the honey groups are equal.

583



http://dx.doi.org/

https://doi.org/10.15405/epsbs.2020.12.04.67

Corresponding Author: Viktor V. Gorelik

Selection and peer-review under responsibility of the Organizing Committee of the conference
elSSN: 2357-1330

Not typicalness index (NTI)
Moderate impairment of the regulatory systems

“our functional
=tate

Physiological
nerm

Prenosological

Functional
reserves states
Premorbidium
=states

Failure of adaptation

Functional states range (points) I—}

Ladder diagram of states - estimation of regulatory systems
functional states in points

L R e CEEEEEEEE P EEE

400 4-----

300 {-----

-
.
.
.
-
.
.
.
.
-
.
.
.

200 -

100 A

b)
Figure 01. Functional class of EG at the beginning of the study
The definition of the functional class was carried out using the “Varikard 2.51” firmware. ‘Figure
01 shows the results of the EG at the first stage of the pedagogical experiment. As the results in the EG

show, an 8 functional class for STI was identified, which represents a failure of adaptation. Also, in this

group, there is overwork of sportsmen.
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Figure 02. Functional class of CG at the beginning of the study

When testing the CG, it was found that athletes have 7 functional class and are in a pre-nosological
state (Figure 02). It is worth noting that KG athletes also have reduced adaptive capabilities.

Thus, testing of CG and EG at the beginning of the study showed that both groups are
approximately at the same level in all indicators and tests. In the study of the functional class, it was
found that athletes are tired and it is necessary to adjust the training process.

The following TFP exercises in the boat were included in the classes of the experimental group:;
hand grip; rowing without turning the blades; rowing 500 meters; rowing 2 minutes at a fast pace - 2
minutes at a low pace; starting strokes; rowing 250 meters; rowing with arms torn behind the knees;
rowing with arms torn off in front of the knees; rowing with one hand; rowing hands and body. The
creature included such training sessions for developing speed as running training, circular training 30
seconds of work - 30 seconds of rest, jumping training, exercises with weights, exercises on the Concept
2 rowing machine. After applying a special set of physical exercises, the EG and KG were again tested
for the level of development of speed (Table 5), spatio-temporal properties and the functional class of the
students.
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Table 05. Indicators of the development of speed at the end of the study

Indicators Experimental group Control group
M+m M=+m
Shuttle 4x10 meters 9,6+0,33 11,9+0,5
t 2,01
p <0,05
Running 100 meters (sec) 10,5+0,4 12,7+0,5
t 2
p <0,05
Lifting the body from a supine 36,3425 29,9+2.13
position in 30 seconds, number
of times
t 2,3
p <0,05
Jumping rope in 30 seconds, 90,1£3,5 79,8+3,33
number of times
t 2,6
p <0,05
Jumping onto a pedestal, times 25,5+1,7 | 19+1,66
t 2,7
p <0,05
Rowing 500 meters, sec 1,25+0,1 | 1,34+0,12
t 33
p <0,05

Note: M is the average value, m is the error of the arithmetic mean, p is the degree of reliability

Analysing the data obtained as a result of a pedagogical experiment in the test “Shuttle 4x10
meters”, we found that the EG indicators significantly exceed the control group by 2.3 seconds. During
the study in the test "Shuttle 4x10 meters, s." The EG improved its performance by 3 seconds and the
control group by 0.8 seconds. As Table 05 shows, the data obtained are reliable, since p <0.05.

According to the results of Table 5, we can conclude that the proposed methodology aimed at the
development of speed among rowing is effective. Since during the study of the EG in the test "Running
100 meters (sec), s." improved its performance by 3.2 seconds, breaking the distance at the beginning of
the study in 13.7 seconds, and at the end of 10.5 seconds. KG improved its score by only 0.9 seconds,
showing 13.6 seconds at the beginning and 12.7 seconds at the end.

Comparing the results of Table 5 in the test “Raising the torso from a supine position in 30
seconds, a number of times”, obtained as a result of repeated testing, after implementing the proposed
methodology, we observe that positive dynamics are observed in both groups, but the EG indicators are
superior to the CG. So, in the EG indicators improved from 27.8 times to 36.3 times, and in the CG from
26.6 times to 29.9 times. In the EG, the result improved by 8.5 times, and in the CG by 3.3 times.

Examining the CG and EG after repeated testing in the test “Jumping rope for 30 seconds, number
of times”, we see that in the EG athletes improved their performance by 19.3 times, increasing the result
from 70.8 times to 90.1 times. In the CG the growth was minimal and amounted to only 3.2 times,
changing the indicators from 73.6 to 79.8 times. Comparing the obtained data, we see that the obtained

results are reliable, since p <0.05.
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The analysis of the data obtained from Table 5 showed that in the EG the results changed from
15.8 times to 25.5 times, thereby increasing 9.7 times. While in the CG the indicators changed from 16.6
times to 19, the result improved only 2.9 times. Thus, the obtained data confirm the effectiveness of the
proposed methodology.

A comparison of the results of the two groups is shown in Table 5. According to the results of the
Rowing 500 Meters, Sec test, it is clear that the final EG indicators increased by 0.9 seconds and the CG
indicators by 0.02 seconds. Given the specifics of the chosen sport and the level of training of athletes, the
results of the EG are high, which cannot be said about the CG. The results are reliable, since according to
the calculations t - the student criterion was - 3.3, with p <0.05.

According to the results of the pedagogical experiment, it was found that with the systematic
application of our proposed methodology, significant changes occurred in the EG, which cannot be said
about the CG. The EG improved its performance in all the proposed tests; in the CG, the increase was
insignificant.

At this stage of the study, the spatio-temporal properties of rowing were again tested. Table 6

shows the results of the angular velocity test.

Table 06. Indicators for assessing the angular velocity of movement at the end of the study

Groups Result Score
EG at the beginning 34,6£3,5 Low
EG at the end 14,4+1,5 High
CG at the beginning 36,9+3,78 Low
CG at the end 34,7433 Average

Testing the estimate of the angular velocity of movement at the end of the study shows that the
EG improved and has a high rating, while in the CG the numerical increase was insignificant, but an
average estimate of the angular velocity of motion was established. Thus, the data obtained after repeated
testing indicate that our proposed methodology is very effective and favorably affects the development of

spatio-temporal properties ofrowing.

Table 07. Test RMO indicators at the end of the study

Test RMO EG at the Score CG at the Score
beginning beginning
M+m M=+m
Advance reactions 1,4+0,03* high 2,3+0,12 average
Delayed reactions 1,6+0,09** 3,6+0,22
Minimum values 1,7+£0,12%* 4,9+0,2

Comparing the data obtained because of repeated testing, we see that the EG improved reaction
rates, which increased the level from medium to high. In the CG, the average level remained (Table 7).

An analysis of the data showed that our methodology is effective for the training process of rowing.
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Table 08. Indicators for determining the reaction time of choice at the beginning of the study

Groups Result Score
EG at the beginning 0,34+0,05 Average
EG at the end 0,21+0,05%* High
CG at the beginning 0,43+0,02 Average
CG at the end 0,37+0,02* Average

In the EG, the result of determining the response time of the choice improved by 0.13 seconds,
showing a high level of reaction, while the CG by 0.6 seconds. As Table 8 shows, the EG is superior to
the CG due to the application of our technique.

At the end, both study groups were tested on a “Varicard 2.51” apparatus in order to determine the

functional class. EG results are shown in Figure 03.
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Figure 03. Functional class at the end of the study in the EG

Analyzing the data obtained during the repeated study and comparing them with the previously

obtained results, we found that the EG from the 8th functional class moved to 3. The 3rd functional class

588



http://dx.doi.org/

https://doi.org/10.15405/epsbs.2020.12.04.67

Corresponding Author: Viktor V. Gorelik

Selection and peer-review under responsibility of the Organizing Committee of the conference

elSSN: 2357-1330

is the physiological norm, which means that the EG athletes do not experience health problems and are
ready to show the high result in the competition. An optimal functional state is observed.

Figure 04 shows the results of the CG.
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Figure 04. Functional class at the end of the study in the CG

In the CG, athletes were not able to get out of the yellow zone, as they showed the 5th functional
class, which means the pre-nosological state of STI. As a result of the pedagogical experiment, the CG
from the 7th functional class rose to 5. Based on the data obtained, we conclude that athletes of this group
have reduced adaptive capabilities. Thus, the study of the functional class in the CG and the EG showed
that with the systematic use of special physical exercises, the functional class will be in the zone of the
physiological norm in the EG. The CG was not able to get out of the pre-nosological state during

systematic studies according to the generally accepted training program.
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7. Conclusion

1. At the beginning of the study, both study groups had an approximately equal level of
development of speed. Because of classes using the proposed methodology, the EG improved its
performance and exceeded the CG in all the proposed tests.

2. In the study of spatio-temporal properties, the best values were established for the proposed tests
in the EG, in contrast to the CG. The results are significant p <0.05

3. During the study, the functional class of the EG stabilized and entered the physiological norm

zone; in the CG, athletes did not leave the zone of the pre-nosological state.
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