Development of the starting reaction
of track and field sprinters using
sensory-motor means
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Objective of the study was to substantiate the development of the starting reaction using sensory-motor means of special
training for female sprinters.

Methods and structure of the study. The pedagogical experiment involved female sprinters of the | sports category, CMS
(n=10) at the age of 17,5+0,5 years. Temporary indicators of the starting reaction of female sprinters competing in running
at a distance of 60 m were considered. A set of special exercises was developed aimed at improving the starting reaction
(RT) indicator, and corrections were made to the educational and training process at the special preparatory stage of train-
ing female athletes.

Results and conclusions. The starting reaction index decreased from 0,207+0,01 s to 0,164+0,01 s. Positive dynamics
were achieved through targeted improvement of the neuromuscular response of female athletes. Mobilization stimuli of
sensory-motor exercises ensure intensive functional changes in the neuro-functional sphere and improve the coordination

structure of the starting actions of female sprinters.
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Introduction. One of the indicators that influences
the success of competitive activity of track and field
sprinters is the reaction time at the start. The speed of
the motor reaction to the starting signal, which gen-
erates the initial impulse of movement, largely deter-
mines the outcome of the sports fight, determining the
timeliness and rationality of the sprinter’s response to
changes in competitive conditions. The mechanism
for the development of speed-reactive qualities is
based on the high mobility of the sprinter’s nervous
processes [1, 6].

It has been established that the physical training
of female sprinters is aimed at developing complex
manifestations of speed: reaction time, speed of in-
dividual movements and pace of steps [2]. Practice
shows that speed qualities in a single complex coor-

hitp://www.tpfk.ru

dination motor action only indirectly determine the
speed of an athlete [4].

The time of the starting reaction from the start
signal to the moment the hands are lifted off in-
cludes latent and motor periods. The latent period
is characterized by the length of time from the start
signal to the onset of electrical muscle activity;
the motor period is the time from the beginning of
pressure on the starting blocks to the lifting of the
foot from the support. The integral development of
sensory and motor components of a motor reac-
tion is a complex pedagogical task in sprinter train-
ing [3, 5].

Objective of the study was to development and
substantiation of means for improving the sensory-
motor starting reaction of track and field sprinters.




) THEORY AND METHODOLOGY OF SPORT

Methods and structure of the study. The peda-
gogical experiment involved female sprinters of the |
sports category, CMS (n=10) aged 17,5+0,5 years.
The training process was carried out using developed
means for developing a sensory-motor response to
the start signal.

At the first stage, the time indicators of the starting
reaction of female sprinters competing in running at
a distance of 60 m were studied. Based on the data
obtained, a set of special exercises was developed
aimed at improving the starting reaction (RT) of fe-
male sprinters, and corrections were made to the edu-
cational and training process for special preparatory
stage of training of female athletes.

The use of means for developing a sensory-motor
reaction was based on the use of the surprise factor, in
which female athletes, in response to a stimulus, per-
formed predetermined movements or motor actions
that corresponded to given conditions.

The exercises used included a variety of auditory
and visual stimuli that contributed to the develop-
ment of reaction speed. The adjustable parameters
for performing means of improving the sensory-mo-
tor starting reaction were: order, mode and number
of repetitions of exercises, number of series, rest in-
tervals.

The content of the means for developing a senso-
ry-motor reaction to the starting signal consisted of
exercises:

- performing a start from various starting positions
by an audible signal in light conditions;

- exercises for reaction speed with changing the
time between the preliminary and executive com-
mands (from 110 6 s);

- exit from the start on a visual signal with maximum
speed of response;

- performing starting actions in variable situations
using additional equipment.

During the study, control and pedagogical testing
was carried out to monitor physical fitness indicators:
running 10, 30 and 60 m. During testing, the starting

reaction time was determined using contact sensors
built into the starting blocks.

Results of the study and discussion. The initial
time of the starting reaction with an average result in
the 60 m run of 8,01 £ 0,17 s varied from 0,20-0,215
msto 0,178-0,191 ms.

After the experiment, the results of all control tests
improved.

The starting reaction rate decreased from
0,207%£0,01 s to 0,164%0,01 s, which is 20,8% and is
in the zone of optimal values for athletes of this quali-
fication. The positive dynamics of the starting reac-
tion indicators was achieved through the targeted
improvement of the neuromuscular reaction. Despite
the improvement in the starting reaction of female ath-
letes, the differences before and after the experiment
were not statistically significant (p>0,05).

After the experiment, the 10 m running time de-
creased by 9,9%, which indicates an improvement
in the integral manifestation of strength, speed and
reactive abilities of track and field athletes. Results
in the 30m race improved by 4,7%; in the 60 m run -
by 4,3%. The results of control tests before and after
the experiment are statistically significant at p<0,05,
which indicates the effectiveness of using means to
improve the sensory-motor starting reaction of female
sprinters.

The feasibility of introducing into the process
means of improving the sensory-motor starting reac-
tion, helping to reduce the response time to an audio
signal, is justified by analyzing the results of the study.
The mechanism of action of means of developing a
sensory-motor reaction, based on the use of the sur-
prise factor, in which female athletes, in response to a
stimulus, perform predetermined movements or mo-
tor actions that correspond to given conditions, has
shown its effectiveness. Variation of the conditions for
performing starting movements is a powerful irritant
of the central nervous system, promoting the mobili-
zation of sensory-motor components of the starting
response, which leads to improvement of the time

Dynamics of physical fitness indicators of track and field athletes, X +m

Indicator Results t ‘ P
Before After
10mrun, s 1,82+0,06 1,64+0,09 9 <0,05
30mrun, s 4,65+0,04 4,43+0,05 10,6 <0,05
60 mrun, s 8,01+0,08 7,66+0,08 7,4 <0,05
RT, s 0,207+0,01 0,164+0,01 0,43 >0,05
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indicators of the start of female sprinters and an im-
provement in sports results.

Conclusions. The results of the conducted cri-
terion study experimentally prove the effectiveness
of means of developing a sensory-motor reaction in
controlling adaptation mechanisms to the need for an
instant response to the start signal when performing
sprint exercises. Mobilization stimuli of sensory-motor
exercises, maximally oriented towards minimizing the
start time, ensure intensive functional changes in the
neuro-functional sphere and improve the coordina-
tion structure of the starting actions of track and field
sprinters.
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