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Purpose: to determine the assessment criteria of speed abilities as indicators of the
basis for the performance of female athletes’ motor actions.

Materials and methods: the analysis of speed abilities of 13-18 years female athletes
engaging in rowing during the modeled training and competitive activity is carried
out according to the developed method, namely: rate, time and speed of single
movement, movement frequency, sensor motor response to sound and light stimulus.
Results: the obtained results characterize the individual peculiarities of
psychophysiological features of female athletes’ organism in terms of modeling of
sports activities, which makes it possible to make adjustments during the
management of the training process.

Conclusions: based on the analysis of research results the assessment criteria of
physical quality of speed and its components were developed: rate, time of single
movement speed, movement frequency to determine the prospects of female athletes
as one of the components of the selection methodology. The proposed technique is

recommended to be used at different stages of improving sports training.
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Introduction

Speed is a physical quality that is specifically manifested in various human
motor actions. The speed of motor reaction is determined by fixing the time from
light or auditory stimulation to the beginning of motor actions. Speed is primarily
determined by nervous activity, which corrects movements. It largely depends on the
perfection of sports equipment, muscle strength and elasticity, joints mobility [1].

The development of speed and speed-power qualities at school age is
determined by the indicators of morpho-functional systems, which characterize the
capabilities of an organism and close connection of functional systems with physical
fitness [4, 5, 6].

Connection of the research with scientific programs, plans, topics. The research
Is carried out within the framework of the department theme of the research work
"Biological bases (anatomical and morphological, physiological and biochemical) of
optimization of the female athletes’ training process in different sports and during
physical education classes".

Purpose of the research: to develop the assessment criteria of speed abilities
by rate of movements, time and speed of single movement, movement frequency, that
ensures the performance of motor actions in certain conditions during a particular
period of time.

Material and Methods of the research

The research carried out among female athletes of different ages specialize in
rowing. The first group (21 people) - 13 - 14 years had the second sports category.
The second group consisted of 20 people, aged 15-16 years, with the second and first
level of sports qualification. The third group included 18 athletes, aged 17-18 years,
who had the first category and Candidates for Masters of Sports of Ukraine.

The speed abilities of female athletes according to the developed method were

studied [2, 3, 4, 7, 8]. Female athletes performed hand movements on a special stand
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from target to target. During the first period of the test it was necessary to gain the
maximum speed, duration of which was 15 s. The second period lasts 60 s. required
maintaining the achieved speed. The speed endurance was studied in the third period,
lasting 15 s., where the motor task was performed at the maximum speed. Sensory
responses to light and sound stimuli were also studied.

Results of the research

Table 1 shows the time of sensory-motor response to sound stimulus. The time
of female athletes aged 13-14 years is more by 0,012 s., i.e by 6,06% in comparison
with 15-16 years and by 0,024 s. (11,43%) in comparison with female athletes aged
17-18 years.

Table 1
Indicators of physical quality of female athletes’ movement speed engaged
In rowing
Indicators 13 - 14 years 15 - 16 years 17-18 years
Mtm | Max. | Min. | M£+tm | Max. | Min. | M+m | Max | Min.
Rate 22,510, 26 15 | 26,05% 37 19 | 27,0£1, | 31 22
3 (number of | 8 1,2 2
'S | movements)
21 Time of one 0,67 0,57 | 0,83 0,57 0,41 | 0,72 0,58 0,48 | 0,68
.Z| movement
2| Speed of one 0,44 0,52 | 0,36 0,52 0,74 | 0,42 0,54 0,62 | 0,44
| movement
Frequency 1,48 1,73 | 1,20 1,73 2,47 | 1,27 1,80 2,07 | 1,47
Temp 25,5 33,7 | 29,0 29,0 32 23 30,5 37 25
3 (number  of 5
S| movements)
3| Time of one | 0,53 0,44 | 0,66 | 0,51 0,46 | 0,65 | 050 | 0,40 | 0,60
8| movement
f Speed of one | 0,51 0,67 | 043 | 0,58 063 | 047 | 060 |0,74| 0,50
i€ | movement
Frequency 1,71 2,25 | 1,47 1,53 2,13 | 1,53 2,0 2,47 | 1,68

The response to the light signal in the younger group was more by 0,042 s.
(19,35%), in comparison with female athletes in the middle group and by 0,056 s.
(16,5%) than in the senior.

In determining the trained effect in the first period in the group of female

athletes aged 13-14 years, the rate was lower by 3,7 movements (16,59%) than in
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athletes aged 15-16 years, and by 4,7 movements (21,08%) of 17-18 years. The last
group showed an increase in pace per movement (3,85%).

The results characterize the unequal reaction of female athletes of all ages,
especially in 15-16 years age group, as well as different levels of sports training in all
female athletes, especially of 13-14 and 17-18 years.

The time of one movement of female athletes aged 13 -14 years increased by
0,09 s. (16,67%) than in female athletes aged 15-16 years old and by 0,117 s.
(21,08%) in contrast to 17-18 year old. Thus, the time of one movement [1, 5] from
the younger to the older group decreases, that characterizes the improvement of one
of the speed indicators.

The movement frequency of female athletes increases with age. The movement
frequency of female athletes aged 15 - 16 years was higher by 0,25 Hz (16,89%) and
in 17 -18 years girls by 0,35 Hz (21,62%) than in 13 - 14 years, and in female athletes
of 17 -18 years this indicator was more than in 15-16 years by 0,07 Hz (4,05%). In
the younger group the maximum frequency was higher than the average value - 0,25
Hz (16,89%), and the minimum - less than the average by 0,28 Hz (23,33%). The
highest movement frequency increased by 0,74 times (42,77%) in the middle group
of female athletes. In the older group the best indicator was higher than the average
by 0,27 Hz (15,22%).

In the second period of the research test in female athletes of 13-14 years, the
rate improved less than in female athletes of 15-16 years aged group by 3,5
movements (13,73%). The difference in rate indicators between the maximum and
the minimum average results were observed in female athletes of 13 - 14 years age
group by 48,26%, 15 - 16 years old - by 36,43%, 17 - 18 years old by 43,33%.

The movement frequency in 13 - 14 years age female athletes’ group compared
with 15 - 16 years age group is lower by 0,22 Hz (12,87%) and compared with 17 -
female athletes of 18 years age group by 0,29 Hz (16,96%).

In the third period of the test the lowest rate in female athletes of 13 - 14 years
age group was observed, in 15 - 16 years age female athletes’ group by 3,1

movements (11,31%) and in 17 - 18 years by 41,2 movements (13,3 %).
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The time of one movement in 13 - 14 years age female athletes’ group was
more than in 15 - 16 years by 0.56 s. (11,4%), and in the female athletes of the senior
group this figure decreased by 0.02 s. (4,25%). The speed of one movement in 13 -
14 years female athletes was lower in contrast with the 15 - 16 year age female
athletes’ group by 0,062 m/s (11,3%) and lower than in the 17 - 18 year age female
athletes’ group by 0,088 m /s (16,09%).

The movement frequency in female athletes aged 13-14 years was lower than
in 15-16 years by 0,21 Hz (11,56%) and by 0,30 Hz (16,48%) in 17-18 years.

According to the total test indicator the efficiency has the following
characteristics. The rate was less in female athletes of 13 - 14 years than in 15 - 16
years by 3,3 movements (13,04%) and lower than in 17 - 18 years female athletes by
one movement (3,49%). Female athletes of the first group have the best result that
was higher than the average by 7,3 movements (28,85%). The female athletes of the
second group have the highest rate that was higher than the average by 12 movements
(41,96%) and the lowest average by 6 movements (26,55 %). The athletes of the third
group have the highest result that was higher than the average by 6,2 movements
(20,65%) and the lowest was lower than the average by 4.8 movements (19,35%).
The difference in the total result of the rate between the maximum and minimum
compared with the average index was more than by 44,91% in 13 - 14 years, in 15 -
16 years - 68,51% and in 17-18 year - by 40,3%. The time of one movement in the
first group was more than by 0,009 (13,91%) in the second group, and in comparison
with the third one by 0,018 s. (35,6%). At the age of 13 — 14years the indicator
decreased by 0,132s. (28,69 %).

The speed of one movement in female athletes of 13 - 14 years is less than in
15 — 16 years by 0,067 m/s (13,24%) and than in 17 - 18 years by 0,088 m/s
(17,39%), and in 15 - 16 years less than 17 - 18 years by 0,021 m/s (3,67%).

In the younger group the total maximum speed is higher than the average by
0.12 m/s (28,85%), the minimum - less by 0.069 m/s (15,79%). In the middle group
the deviation is accordingly by 0.244 m/s (42,58%). In the older group the best result

Is higher than the average by 0.129 m/s (21,79%), the worst result is lower by 0.094
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m/s (18,8%). Deviations of the speed of one movement according to the best and
lowest results were: in female athletes of 13 - 14 years - 44,64%, in 15 - 16 years-
68,37%, and in 17 - 18 years - 41,73%.

The obtained results characterize the individual characteristics of female
athletes in terms of modeling sports activities, reflect different reactions and, thus,
different levels of sports qualifications [2, 5, 6, 7].

Table 2 shows the criteria for assessing the quality of speed in the group of
female athletes aged 13 - 14 years engaged in rowing. In the third period these
results characterize the level of physical and functional condition of the studied

female athletes. The average time of sensor motor response to sound is rated as

"good".
Table 2
Indicators of physical quality of female athletes’ movement speed engaged in
rowing
Indicators 13 - 14 years 15 - 16 years 17-18 years
M+tm | Max. |Min. | M £m | Max. | Min. |M +m | Max. | Min.
Rate 27,4 35 22 30,5 44 24 31,8 36 27
(number of
8 | movements)
é Time of one 0,54 0,42 | 0,68 0,49 0,34 | 0,62 0,47 0,41 | 0,55
= |_Mmovement
'E Speed of 0,54 0,69 | 043 0,61 0,37 | 0,48 0,63 0,71 | 0,55
one
movement
Frequency 1,82 2,33 | 1,47 2,03 2,03 16 2,12 2,4 1,8
of
movement

The average movement rate is evaluated as "good", the best indicator is as
"excellent”, and the worst — as "satisfactory". The time of one movement is evaluated
at the level of "good".

The speed of one movement is mainly at the level of "good" and the maximum
speed is at the level of "excellent".

In the second period of the test the female athletes maintain the rate of

movement as "excellent” (20,59%), and the minimum evaluation is "satisfactory".
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The speed of one movement is on average at the level of "good" and the movement
frequency is also at the level of "good".

In the third period of the test the rate of movement exceeded the evaluation
"good" by 0,4 (1,48%). The time of one movement took place mainly at the level of
"good". The best indicator was at the level of "excellent”, and the worst result was
not equal to the evaluation “satisfactory" (24,68%). The average speed of one
movement reaches the evaluation "good". The average frequency of movements is
equal to the evaluation "good", and the maximum is equal to the evaluation
"excellent",

According to the total indicator of the test in female athletes 13 - 14 years, the
rate of movements is at the level of "good". Time of one movement is at the level of
"good". The average frequency of movements is at the level of "good".

The obtained research results of female athletes of 15 — 16 years engaged in
rowing allowed to develop the assessment criteria of quality of speed of some of its
components, which are presented in table 3.

The time of sensor motor response to sound was equal on average the
evaluation "good". The best result was higher than the evaluation “excellent" by
0,028s. (18,42%), and the lowest result is at the evaluation of "satisfactory" by
0,014s. (6,22%). The time of motor reaction to light was on average equal to the
evaluation of "good", and the lowest result was less than the evaluation of
"satisfactory" by 0,012s. (5,11%).

In the second period of the test the average movement rate was at the level of
"excellent”, and the maximum result of the movement was higher than "excellent"
(4,91%) by 1,5%, and the minimum at the level of "satisfactory". In the third period
of the test the rate of movement was equal to the evaluation “"good".

In the third period of the test the rate of movement was at the level of "good",
and the speed of one movement was on average at the level of "excellent” - 0,199
m/s. The total test score for female athlete of 15 - 16 years engaged in rowing had the
following indicators: the rate of movement —"good", and the worst evaluated as

"satisfactory". The speed of one movement had evaluation "good".
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The big difference between the maximum and minimum indicators was
established on the basis of the carried out research that is testified by an unequal level
of physical and functional preparation of female athlete of the named group.

The assessment criteria of speed of female athlete of 17 - 18 years are given in
table 2.

In the first period of the test the rate of movement evaluated as "good"”. The
best indicator was equal to evaluation "excellent", and the lowest - "satisfactory". In
the second period of the test the evaluations of movement indicators were as follows:
rate - evaluation "good", time of one movement — evaluation "good".

In the third period, the rate of movement was lower by 0,63% than the
evaluation "excellent”, the time and speed of one movement on average evaluated as
"good".

Thus, the results of the research determine quite comparable level of speed
quality. The increase in the level of speed of arbitrary movements is due to the
training of speed in integral movement, as well as a number of factors that determine
the maximum speed when performing holistic exercises. Of great importance for
achieving maximum speed is the desire to achieve maximum speed. Simple motor
response is determined by two main components: the latent period and motor ability,
which is improved during the training.

Conclusions / Discussion.

The analysis of scientific and methodical literature showed, that for the
improvement of methods of the development of motor qualities and the formation of
movement speed, the definition of age periods has the greatest value. It is proved that
the influence of training changes the rate, time, movement frequency, time of sensor
motor reactions to sound and light stimuli. Speed indicators characterize the
individual psycho-functional features of the female athletes’ body, which makes it
possible to make adjustments in the improvement and effective management of the
training process. On the basis of comparative analysis the assessment criteria of
quality indicators, speed in regard to the definition of prospective female athletes are

developed at various stages of sports preparation.
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Prospects for further research are to study the relationship of the development
of special physical qualities characteristics of athletes in different sports. It is
recommended, along with the study of traditional indicators, during the prediction of
sports abilities, to identify other functional and psycho-physiological indicators that

change under the influence of training.
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