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The development of speed and speed-strength qualities in short-
distance runners in complicated training conditions

Polevoy G.G. 

ORIGINAL ARTICLE

INTRODUCTION
Currently, the system of training athletes has a 
multifactorial influence, that is, tasks, means and 
methods to achieve the highest possible results1,2.
Training in children is a great incentive to achieve 
success and achieve goals3,4. Systematic physical 
education and sports are of great importance for 
the development of physical and moral qualities 
of children5,6.
Sports training is a long-term plan in the 
implementation of the set goals. During the 
year, the athlete strengthens his health, solves 
motor tasks, develops psychologically, develops 
tactical skills and knowledge in the field of 
physical education7,8.
In planning, it is important to analyze and 
identify the weaknesses and strengths of athletes 
and competitive work. It is important to present 
a clear running model in competitive work. This 
is important in order to obtain adequate means 
and methods of training9,10.
Based on the data available in the scientific and 
methodological literature, the construction of 
a one-year training cycle for sprinters has the 
following form2,11:
1. The general preparatory stage (November-
February) is 11-13 weeks (improvement of 
general physical fitness and development of 
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Background
The problem of developing the speed of movement and speed-strength 
qualities of sprinters can be solved by applying special exercises in 
artificially difficult training conditions.

The purpose of the study
is to explore the possibilities of using special training tools, in particular 
running in artificially difficult conditions at the stage of special physical 
training of sprinters of mass categories.

Materials and methods
The study involved young men aged 17-19 years old in the number of 
28 people who were engaged in sprint running in the athletics section at 
the sports school of the Olympic reserve of the city of Kirov (Russia). 
The pedagogical experiment began on November 5, 2022 and ended 
on May 24, 2023. By the method of random sampling, all athletes 
were differentiated into a control group that practiced according to the 
standard methodology for training sprinters in natural conditions of 
difficulty and an experimental group in which sprinters practiced in 
artificially created conditions of difficulty. When processing the results 
of the study, the Student’s T-test was used.

Results
After the end of the pedagogical experiment, the indicators in both 
groups improved. The sprinters from the control group had higher 
scores from 1% to 3% in all tests (p>0.05). In the athletes from the 
experimental group, from the beginning to the end of the study, the 
indicators improved from 4.5% to 5.9% on all tests (p<0.05). This 
proves the effectiveness of using a set of exercises and load components 
in working with athletes in artificially created difficult exercise 
conditions.

Conclusion
If you use a special set of exercises in artificially created difficult conditions 
when working with sprinters aged 17-19, then the indicators of speed and 
strength abilities and speed of movement will significantly improve in 
comparison with athletes who train in natural conditions of difficulty.
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long-term training; young athletes; speed qualities; 
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basic physical qualities).
2. Special preparatory stage (March-May) 11-12 weeks 
(improvement of special physical training, improvement 
of equipment and development of elements of tactics, 
improvement of speed-strength and special running 
training).
3. The competition period (June-July) is 6-8 weeks 
(achieving a high level of special training and its 
implementation in the most responsible competitions).
4. The transition period (August-October) is 11-
12 weeks (load reduction, active rest, recovery, it is 
necessary to create conditions for maintaining physical 
fitness in order to start a new large cycle from a level 
exceeding the previous one)
According to experts and coaches, the intensity of 
work should sometimes exceed the intensity required at 
competitions. For example, in a sprint, this task can be 
solved with the help of exercises performed in difficult, 
ordinary and lightweight conditions, combined in a 
certain sequence12.
The ways to complicate the conditions for performing 
a competitive exercise can be divided into two groups:
1) natural conditions of difficulty – running on sand, 
running uphill, running on snow, on water, running on 
stairs;
2) artificially created conditions of difficulty – running 
with negative traction (with rubber shock absorbers or 
rubber resistance fixed on the lower part of the shin, 
thigh; with a parachute; with a tire; with a winch – 
technical devices that impede movement, automatically 
regulating the force of traction), running with a vest or 
belt (up to 8% of body weight), running in cuffs attached 
to the lower part of the shin, running with the resistance 
of a partner13.
The frequent change of resistance caused by bilateral 
action contributes to the greatest manifestation of the 
speed parameters of movements with weights11,14.
In order to increase the speed of movement with a 
weighted resistance, under the influence of working 
with a light one, a constant alternation of resistances is 
necessary. After working with weighted resistance, you 
can perform exercises with increased speed in two or 
three movements with light resistance15.
The use of weighted and lightweight weights makes 
it possible to selectively influence the increase in the 
level of use of individual components of special speed 

and strength qualities (speed or strength) and allows 
you to dramatically increase the volume of special 
exercises12,16.
It is known that if we use methods to complicate the 
conditions for performing a competitive exercise, the 
number of throwing exercises per year of training will 
increase 6-10 times for javelin throwers, 2-2.5 times for 
disco balls, as well as 2-3 times for hammer throwers14,17.
A sprinter’s strength training program can take the form 
of weight training, or isometric training, weighted vests, 
shoes, strength training with a partner, or gymnastic 
exercises. It is necessary that running with weights be 
combined with running under normal conditions. This 
gives a significantly greater increase in running speed 
than just training in a sprint. The use of resistances makes 
it possible to increase the frequency and efficiency of 
leg movements (per second) and increase the strength 
of the muscles involved in sprinting13-15.
The sprinter’s speed and strength training began to be 
carried out not so much by working with a barbell, but 
by jumping exercises and “power” running, that is, 
running in difficult conditions. It is important that our 
training movements be a mirror image of competitive 
work2,11,16.
Running in difficult conditions allows you to maintain 
the basic structure of a competitive exercise. But there 
is a problem related to the qualitative and quantitative 
measurement of variability. This requires deeper and 
more specific development. There is no consensus 
on which sequence is best followed when applying 
complex and ordinary conditions.
There are several studies in the modern scientific 
literature proving the effectiveness of using one or 
another technique to develop the physical qualities 
of athletes in difficult conditions2,13,16,17. However, we 
have presented for the first time a comparative analysis 
of special learning tools in natural and artificially 
complicated conditions, which is the novelty of this 
study.
The hypothesis of the study is that it can be assumed that 
the use of special means in training, such as weights for 
various segments, will increase the speed and transience 
of movement of sprinters aged 17-19 years.
The aim is to explore the possibilities of using special 
training tools, in particular running in artificially 
complicated conditions, at the stage of special physical 
training of sprinters of mass categories.
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Tasks
1. To study the features of using special training 
equipment for sprinters in accordance with scientific 
and methodological literature.
2. To develop and test a special set of exercises in 
artificially complicated conditions for sprinters aged 
17-19 years, to propose load components.
3. Compare the results obtained with previous studies 
on this problem.

MATERIALS AND METHODS
Study participants:
The study involved young men aged 17-19 years old in 
the number of 28 people who were engaged in sprint 
running in the athletics section at the sports school of 
the Olympic reserve of the city of Kirov (Russia). All 
athletes underwent an in-depth medical examination 
and were admitted by a group of doctors to training and 
competitive activities.
All procedures met the ethical standards of the 1964 
Declaration of Helsinki and were approved by the local 
university ethics committee.
Organization of the study:
Since November 5, 2022, the general preparatory stage 
has begun for all athletes of the sports school. At the 
first lesson, all athletes took control tests. The selection 
of control tests for the study of the motor training of 
sprinter athletes was carried out taking into account the 
information available in the literature on the factorial, 
correlation significance of tests and their reliability18-20:
1.	 Long jump from a place (assessment of speed and 

strength qualities);
2.	 Triple jump from a place (assessment of speed and 

strength qualities);
3.	 Running 20 meters per stroke (evaluation of the 

sprinter’s maximum running speed);
4.	 Running 60 meters from a low start (assessment of 

speed abilities).
Until February 28, 2023 (before the end of the general 
preparatory stage), all athletes practiced according to the 
same methodology and performed the same amount and 
intensity of load. All athletes used the means to develop 
the physical qualities necessary for a sprinter2,13,14,17:

1.	 Accelerations of 50-60 meters × 6-8 times.
2.	 Acceleration of 60-80 meters × 3-4 times.
3.	 Acceleration of 40 meters × 8-10 times.
4.	 Acceleration from a low start to 40 meters × 8-10 

times.
5.	 Throwing from various starting positions (weight 

3-4 kg).
6.	 Running on soft ground 2 × 150 meters (freely).
7.	 Running exercises with a 2 kg belt.
8.	 Jumping from a place in length 12-15 times.
9.	 Jumping with getting branches 15-20 times.
10.	Variable running -80 meters fast after 20 meters 

jogging.
11.	 Running uphill 5× 100 meters.
12.	Running up the stairs.
13.	Running down the mountain 3-4 times for 60-80 

meters.
14.	 Jumping exercises of 30-40 meters each exercise, 

3-4 repetitions.
15.	Repeated running with an intensity of 85-90%.
16.	General physical training exercises with weights 

(25-40 kg): pushes, pulls, jerks, lunges in motion, 
jumps with a change of leg position – each exercise 
is 2-3 series 8-10 times.

From March 1 to May 24, 2023, the main pedagogical 
experiment was conducted at a special preparatory 
stage.
By random sampling, all children were differentiated 
into 2 groups of 14 athletes each.
The athletes of the control group practiced according to 
the generally accepted method, using special training 
tools in natural conditions of difficulty11,14,16: a set of 
jumping exercises at the stadium, running up stairs, 
extreme running on sand, running uphill, running in the 
snow.
The athletes of the experimental group trained 
according to the proposed method using special means 
in artificially created difficult conditions. An example 
of exercises in an experimental group:
1.	 Running and jumping in ankle cuffs (weight up to 

500 grams)
2.	 Running and jumping in hip cuffs (weight up to 
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700-900 grams)

3.	 Running and jumping with a weight belt (weight 
2-5 kg)

4.	 Running with a partner’s resistance;

5.	 Running with a tire;

6.	 Running with holding on a rubber shock absorber.

Running and running exercises with weights were used 
in accordance with the basic methodological techniques:

–	 The length of the segments of running with weights 
usually does not exceed 50 meters

–	 The speed of overcoming the segments should be 
equal to 80-90% of the maximum capabilities of the 
athlete.

–	 The number of repetitions in one series – 2-3 times

–	 Rest between repetitions in a series – 3-4 minutes.

–	 The number of episodes per workout is 2-4.

–	 Rest between series of 6-8 minutes or until full 
recovery (when the heart rate drops to 114-120 
beats / min.)

The development of speed in its complex expression is 
best achieved by using running on segments of 50-80 
meters with maximum and near maximum speed.

In order to determine the effectiveness of the use of 
physical training in both groups, after the end of the 
special preparatory stage on May 25, 2023, all athletes 
re-passed the control standards.

Methods of mathematical statistics

After the end of the pedagogical experiment, methods 
of mathematical statistics were used, which are widely 
used in pedagogical research21,22. 
The generally accepted characteristics of the static 
distribution were calculated:
X – arithmetic mean;
δ – standard deviation;
m – standard error of the arithmetic mean;
When comparing the indicators, the reliability of the 
differences was determined by the Student’s T-criterion 
at p≤0.05.

ETHICAL CLEARANCE: 
This research was conducted in compliance with 
the needed research ethics. In addition, consent for 
participation was obtained from the participants before 
the beginning of their involvement in the study. All data 
were recorded and analyzed anonymously.

RESULTS
In order to objectively verify the effectiveness of the 
proposed method in comparison with the generally 
accepted method, it is necessary to identify changes 
in intra-group indicators of physical fitness, as well as 
their differences in level in groups at the beginning and 
at the end of the experiment (intergroup differences).
Table 1 shows the baseline values in the control and 
experimental groups for all tests.

Table 1. Comparison of the performance of athletes from both groups before the start of the study

Control tests
Control group Experimental group

t p
Х δ m Х δ m

Jump 240,6 8,5 2,7 240,3 7,9 2,5 0,08 >0,05

Triple jump 709 31,5 9,97 707 34,7 10,9 0,14 >0,05

Run 20m 2,87 0,19 0,06 2,89 0,16 0,05 0,26 >0,05

Run 60m 7,76 0,32 0,1 7,84 0,32 0,1 0,57 >0,05

The analysis of the initial data in Table 1 indicates the relative homogeneity of the groups, since before the experiment 
both groups were almost equal in terms of physical fitness. For all four indicators, the differences are unreliable 
(p>0.05).
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After applying the proposed training tools at the stage of special physical training, repeated testing was carried out 
for the same indicators and the results were obtained, which are reflected in Tables 2 and 3. 
Table 2. Comparison of the performance of athletes from the control group at the beginning and at the end of the 
study (n=14)

Control tests
Before After

t p
Х δ m Х δ m

Jump 240,6 8,5 2,7 243 7,3 2,3 0,68 >0,05

Triple jump 709 31,5 9,97 730 20,5 6,5 1,76 >0,05

Run 20m 2,87 0,19 0,06 2,8 0,13 0,04 1 >0,05

Run 60m 7,76 0,32 0,1 7,6 0,02 0,01 1,6 >0,05

Table 2 shows that when comparing the indicators for all tests in the control group from the beginning to the end 
of the study, no significant differences were found, but their positive growth should be noted. At the same time, 
significant changes occurred in the experimental group for all tests (Table 3).

Table 3. Comparison of the performance of athletes from the experimental group at the beginning and at the end 
of the study (n=14)

Control tests
Before After

t p
Х δ m Х δ m

Jump 240,3 7,9 2,5 253 6,3 2,5 3,7 <0,05

Triple jump 707 34,7 10,9 739 14,2 7,4 2,7 <0,05

Run 20m 2,89 0,16 0,05 2,72 0,13 0,04 2,8 <0,05

Run 60m 7,84 0,32 0,1 7,4 0,01 0,01 4,4 <0,05

The analysis of Table 3 shows that from the beginning to the end of the study, the athletes in the experimental group 
had positive and significant changes in all control tests.

To illustrate the results of the experiment, they can be 
presented in the form of a diagram, all indicators from 
the beginning to the end of the study in both groups are 
presented in percentage terms in Figure 1.

Comparing the data in Figure 1 from the beginning to 
the end of the study in athletes of the control group and 
the experimental group and analyzing them, we can 
consider sufficient grounds to say that the use of special 
means in training in artificially difficult conditions is 
more effective than their use in normal and naturally 
difficult conditions.

DISCUSSION
Before the start of the pedagogical experiment, 
the peculiarities of using special training tools for 
sprinters were studied. An analysis of the scientific and 
methodological literature on the problem has shown 
that with a properly organized training process, special 
training tools at the stage of special physical training 
can be quite effective. Such features include natural 
conditions of difficulty in performing the exercise, and 
artificially created difficult conditions for performing 
the exercise2,15,16.

https://www.ibnsinatrust.com/Medical_College_Hospital.php


Bangladesh Journal of Medical Science Volume 23 No. 02 April 2024 ©The Ibn Sina Trust

373Available at:     http://www.banglajol.info/index.php/BJMS

Figure 1. The increase in indicators in both groups from 
the beginning to the end of the study.

For the first time, a special set of exercises in artificially 
difficult conditions for sprinters was developed and 
tested, specific load components for athletes aged 17-19 
years were proposed.
According to the results of this pedagogical experiment, 
it was revealed that athletes from the control group who 
practiced according to the generally accepted method, 
using special training tools in natural conditions of 
difficulty, were able to improve their performance during 
the study period. In the “Long jump from a place” test, 
the indicators improved by an average of 2.4cm (1%), 
and in the “Triple jump from a place” test, the indicators 
became 21 cm higher (3%). In the test “Running for 20 
meters from a stroke” improved by 0.07 seconds (2.4%), 
in the test “Running for 60 meters from a low start” the 
indicators improved by 0.16 seconds (2.1%). Despite 
the positive results in all tests in the control group from 
the beginning to the end of the study, there was no 
significant increase in indicators (p>0.05). Such results 
may indicate a relatively low, but effective application 
of a standard technique that uses special training tools 
in natural conditions of difficulty.
As for the athletes from the experimental group, during 
the study period they significantly and reliably improved 
their performance on all tests (p<0.05). For example, 
in the “Long Jump from a place” test, the indicators 
improved by an average of 12.7 cm (5.3%), and in the 
“Triple Jump from a place” test, the indicators became 
32 cm higher (4.5%). In the test “Running 20 meters 
from a run”, the indicators became higher by 1.7 seconds 
(2.4%), and in the test “Running 60 meters from a low 
start”, the indicators improved by 4.4 seconds (2.1%). 
Such results certainly indicate the effectiveness of using 

a special set of exercises in artificially created difficult 
conditions and the proposed load components for 
sprinters aged 17-19 years.
If we compare the results of the study with the methods 
that exist in the scientific literature, we can note the 
following.
It has been proven that sprinters include in their 
training not only exercises with weights, but also 
jumping exercises, running with a partner’s resistance, 
which gives a positive training effect and improves the 
competitive result13,14. Such results are confirmed by 
our research.
Most experts in the field of athletics note the great 
importance of using running in conditions of varying 
difficulty to change the speed of running in short 
stretches. After several jumps in difficult conditions, 
the speed of running under normal conditions increases 
from the very beginning more significantly than 
when training under the most normal conditions2,16,17. 
These results from the literature coincide with ours 
in the control group, where athletes improved their 
performance on all tests by training according to the 
generally accepted methodology, using special training 
tools in natural conditions of difficulty.
After running in sections of the distance with difficult 
conditions, in which the runner has to overcome the 
distance with great effort, at a relatively high pace and 
speed of movement, running under normal conditions 
follows. At the same time, special endurance is 
also improved to some extent, since extremely fast 
movements in this case are performed in more difficult 
conditions11,13,15. This is confirmed by our results of 
the pedagogical experiment, which were obtained in 
both groups, and a positive increase in indicators was 
recorded for all control standards.
In one study, short-distance runners used weights located 
at the distal ends of the lower leg. It can be assumed 
that the impact of loads will disrupt the sensorimotor 
connections of the multilevel movement system, and 
the transformed version of the movement system will 
be connected to the previously established structure of 
perceptual processes. However, after relieving the load, 
all athletes increased their running speed compared 
to the initial data and increased their running pace 
and reduced the repulsion time2,6,12. This is consistent 
with the results of the study in the experimental group, 
since athletes were able to significantly and reliably 
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improve their performance on all tests during the study 
period using special training tools in artificially created 
difficult conditions (running with a tire, running with 
a vest or belt with weights, running handcuffed on the 
shins or running with a partner’s resistance, and others).
Thus, the assumption that the use of special means in 
training, such as weights for various segments, will 
increase the speed and transience of movement of 
sprinters aged 17-19 years, was fully confirmed by the 
results of the study.
However, despite the fact that the purpose of the study 
has been achieved and the hypothesis has been solved, 
the problem has the prospect of further study.
The physical qualities and physical development of 
school-age children are of great importance23-26. The 
problem of obesity in schoolchildren is relevant27-30. 
It should also be noted the leading role of physical 
education in solving the problem of obesity in children 
of different school ages31-35. All this indicates the 
relevance of the research and its further perspective.

CONCLUSION
If you use a special set of exercises in artificially created 
difficult conditions when working with sprinters aged 
17-19, then the indicators of speed and strength abilities 
and speed of movement will significantly improve in 
comparison with athletes who train in natural conditions 

of difficulty.
Weights on the shins up to 500 grams of cuffs, on the 
hips up to 800 grams, a belt of 2-5 kg are recommended. 
Running with a tire or with a partner’s resistance, running 
with a hold on a rubber shock absorber. Running with 
artificial traction – 7-8 kg. There are only 2-4 episodes 
in one training session. The intensity of running with 
weights should be 80-90% of the maximum capacity. 
Rest intervals should be sufficient for recovery. Rest 
for 3-4 minutes between repetitions, and between 
series until complete recovery. The results of the study 
are recommended to be used in the training process of 
sprinters of mass categories.
Source of fund: This research did not receive any 
specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.
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