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to develop and experimentally substantiate fitness technology for students taking into account their individual
peculiarities.

The experiment was performed by girls (n=51, age 17-20) who were divided into experimental (n=25) and control
(n=26) groups. Classes were held twice a week during the year: 66 hours in the hall and 95 hours of independent
study. At the beginning and at the end of the study, all students met the control standards, which allowed to
determine the level of development of physical qualities and level of physical fitness.

8 exercise complexes were developed to implement our fitness technology. Complexes were taken into account:
interests, age, individual characteristics and level of physical fithess of students. At the first lessons the loading was
about 45-50%. In the future, the loading increases to 70-75% of the total time of classes.

When constructing fithess technology using varieties of fitness it is necessary to take into account: the type and
nature of exercises, the volume and intensity of exercises, the number of repetitions and the amount of weight, the
frequency of training sessions and the duration of work, intervals of rest, the number and alternation of exercises.

Keywords:

technology, fitness, complexes of exercises, physical qualities, students.

Introduction

In recent years health fitness becomes very popular and
aimed at achieving and maintaining an optimal physical
condition and reducing the risk of cardio respiratory,
immune, endocrine and other diseases [1, 3, 11]. In the
system of physical education of students there is an urgent
need for classes, based on the possibilities and inclination
to various types of health activities. The variety of classes
in many cases predetermines the interest and desire of
students to do physical exercises and fitness [4, 7, 32].

A large number of publications are devoted to
the search for means to increase the efficiency of the
physical education of student youth. The organizational-
pedagogical and methodological basis for improving the
system of physical education of students is shown in the
directions: the influence of the new fitness system on the
development of the level of physical fitness of youth [2,
12]; influence of physical exercises on the level of physical
and functional preparedness of students with different
levels of physical health [5]; peculiarities of constructing
the process of physical education using exercises of a
power nature [14, 36]; modernization of the structure of
education of physical qualities in student youth [42].

Researches are devoted to differentiated physical
education: Ivchatova T.V. et al. and Subbota Iu.V.
developed recommendations for self-study with health-
improving physical exercises, which will promote
an increase in the overall tone of the body [6, 11];
Krucevich T.Iu. — systematization of studies used to
determine the level of physical development, physical
fitness and functional state of children and athletes aged
from 6 to 21 years old [8]; Moskalenko N.V. and Korzh
N.L. — the technology of formation of value attitude of
students to independent studies by physical culture [9];
Apache R. — varieties of motor activity and its influence
on the development of motor qualities [13]; Savchuk
S. and Kovalchuk V. — are shown the possibilities of
differentiated approach to teaching students with different
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levels of physical health [43].

Other studies on the use of fitness technology were as
follow:

- justified the expediency of using fitness yoga to
strengthen the psychophysical state and psychosocial
health of students of special medical groups in training
and recreation classes on physical culture [44];

- justified and developed modified test, directed on
the assessing the functional capabilities of students with
disabilities in the state of health [18, 27];

- determined a substantial increase in the level of
physical development and health of students through the
use of modern methods of cardio-strength training [30,
34, 35];

- estimated the level of physical health and biological
age of students according to their level of physical activity
[19];

- estimated the state of health of schoolchildren as a
subspecialty of alimentary genesis, the manifestations of
which are overweight [25, 37].

An important component in engaging with students is
the inclusion of: morpho-functional indicators [38]; the
influence of modern means and methods of teaching [26,
33]; the values of physical activity [22, 28, 29] and the
duration of training [16, 23].

Studies of foreign specialists are aimed at solving
various problems of raising the level of health of young
people:

- raising the level of health and rehabilitation of youth
[39, 40];

- school needs comfortable intervention programs that
increase the level of student activity and knowledge about
healthy behavior [21];

- presented proposals that will help teachers to
structure fitness programs and pedagogical approaches
(meeting needs and benefits) [31];

- the program for improving the quality of physical
education can be used as a valuable foundation aimed at
increasing the level of motor activity of students [45];

- the right goals and abilities / skills of the game are a
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guarantee of public health for the youth [20];

- well-designed physical education program can
minimize the impact of various value orientations of
teachers on the implementation of curricula and student
learning [17].

From the stated positions, our topic of research is
relevant and timely.

The purpose of the study is to develop and
experimentally substantiate the fitness technology for
students aged 17-20 years old, taking into account their
individual characteristics.

Material and methods.

Participants. In the experiment participated girls
(n=51, age — 17-20 years) who were divided into
experimental (n=25) and control (n=26) groups. All
participants have been assigned to the main medical
group (no deviation in the state of health) according to a
state of health.

Organization of research. The study was conducted
from February 2016 to December 2016. Also, the
vacation period was taken into account. In the control
group, the classes were conducted according to the
program, which included the development of physical
qualities for the successful assimilation of motor activity
techniques. During the retirement period, there have not
been any proposed tasks regarding the development of
physical qualities. In the experimental group, classes were
conducted using developed fitness technology, taking into
account the individual characteristics of students.

For the vacation period students of the experimental
group offered varieties of physical exercises that would be
desirable to perform during the summer holidays. These
exercises were chosen in such a way as to make them as
comfortable as possible for students [6, 11]. Equipment
for such classes was available regardless of location and
recreation area. When constructing our fitness technology
using fitness varieties were taken into account a number
of important factors: the type and nature of exercises,
the volume and intensity of exercises, the number of
repetitions and the amount of weight, the frequency of
training sessions and the duration of work, intervals of
rest, the number and alternation of exercises. Also used
varieties of respiratory exercises, which contributed to the
restoration of the body after significant loads [3].

There were developed 8 exercise complexes for
implementation our fitness technology. The following
complexes were taken into account: interests, age,
individual characteristics and level of physical fitness of
students (Table 1).

Also in the methodology we used such methods as:
uniform, repeated, interval, circular training.

A uniform method involves performing exercises
continuously with relatively constant intensity, rate of
work and amplitude of movements. With this method, we
helped to prepare the body for the next job. The duration
of continuous work was able to vary from 15 to 90 minutes
and more [2].

The repeated method involves repeated exercises

311

through intervals of rest. During the rest there was a
complete restoration of the working capacity of the body
of girls. The intensity of the load varied depending on
the task. The intensity of the load could be 75 - 95% of
the maximum in the chosen right. It could also be almost
marginal and marginal - 95-100%. The duration of the
exercise was also different depending on the task [8, 42].

Interval method involves performing exercises
(duration and intensity) through intervals of rest. In this
method, the training activity has an interval of rest (with
full intervals of rest between approaches: until complete
recovery. Intervals varying from 3 to 5 minutes) [6].

The method of circular training provided streaming,
the consistent implementation of a specially selected set
of physical exercises. At the end of March and October
there was an increase in the density of occupations. At
the first lessons load was about 45-50%. In the future, the
load increases to 70-75% of the total time of employment
[2, 15].

Each complex of exercises has always included
exercises of health and preventive character. These
methodical techniques contributed to the development of
the motivation of girls to further work during the class. It
also contributed to the discipline that ensured the safety of
physical exercise.

The number of hours and duration in the control and
experimental groups was the same. Classes were held
twice a week: during the year, 66 hours of classes in the
room and 95 hours on independent study.

At the beginning and at the end of the study, all
students met the control standards, which allowed to
determine the level of development of physical qualities
and level of physical fitness.

Flexibility tests were used:

“tilt of the trunk forward from sitting position” (cm):
the student sat down on the floor without shoes, the
distance between the feet is 20-30 cm. The partner
is on the right and holds his knees to avoid bending
them. The maximum inclination was to hold for 2-3
seconds: the fingers should be fixed on the markings.

- “Deduction of straight legs in the sides” (cm). The
starting position — the student lies on the back. The
student breaks straight legs to the sides. The result of
the test is to measure the distance between the right
and left ankle joint.

Testing of abdominal muscle strength abilities: “lifting
the trunk in the sled in 1 minute” (number of times). The
student lay on his back for a gymnastic mat, his knees
bent at right angles, the distance between the feet—30 cm,
fingers at the head. The partner held his feet so that the
five touched the mat. The command “Can!”. The student
moves to sitting position. The student touches the elbows
of the knees and returns to the starting position again. The
result of the test was the number of ascent from a position
lying in position sitting in one minute.

The development of strength abilities of muscle of
hands. It was used the test “flexing and expanding the
hands in the emphasis by lying” (number of times). The
student bends her arms in the elbow and touches the tennis
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Table 1. Methodology of use fitness technology for girls aged 17-20 years

Month Method Features of fitness technology
February
(ending) TESTING (1)
- exercises aimed at the development of general and special endurance;
Uniform - each lesson ended with a force block and exercises for restoration of breathing
March method and normalization of arterial pressure;
- work in aerobic mode, 130-180 beats / min.;
- complex 1, complex 2
- exercises of force orientation was carried out;
- each lesson ended with exercise on the development of flexibility using the
. Repeated “ .
April method method “Stretching”;
- work in aerobic mode, 130-160 beats / min.;
- complex 3, complex 4.
- exercises for flexibility with different intervals;
- general development of physical qualities;
May Interval - each lesson ended with exercise using Pilates method;
method - work in aerobic mode, 160-180 beats / min.: before the next repetition of the
exercise pulse 120 - 140 beats / min. (not full recovery);
- complex 1, complex 4.
June
(middle) TESTING (2)

Vacation season (July — August)
Varieties of physical exercises for independent work are offered

Septemb
CPLEMDEr  reTING (3)
(beginning)
- exercises aimed at the development of general and special endurance;
Uniform - each lesson ended with a force block and exercises for restoration of breathing
September method and normalization of arterial pressure;
- work in aerobic mode, 130-180 beats / min.;
- complex 1, complex 3.
. - performed speed-force exercises;
Circular . . . . .
- - each lesson ended with the implementation of breathing exercises;
October training . . .
- work in aerobic mode, 130-160 beats / min.;
method
- complex 5, complex 6.
- performance of dance-choreographic exercises at different intervals;
- general development of physical qualities;
Interval - each lesson ended with the implementation of relaxation exercises with musical
November method accompaniment;
- work in aerobic mode, 160-180 beats / min.: before the next repetition of the
exercise pulse 120 - 140 beats / min. (not full recovery);
- complex 7, complex 8.
- exercises of force orientation was carried out;
- each lesson ended with exercise exercises on the development of flexibility
Repeated . “ -
December method using the method “Stretching”;
- work in aerobic mode, 130-160 beats / min.;
- complex 1, complex 4.
December
. TESTING (4
(ending) )

ball. Then the student returned to the starting position.
The result of the test was the maximum number of times
of touching a tennis ball in the chest.

Endurance testing. The 12-minute run was used. The
result is the length of the distance, which the competitor
ran for a set time with an accuracy of 1m.
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Assessment of coordination abilities. We used the
“Eight” test (Kopylov’s exercise) (c). The student gets
the starting position: the tilt of the trunk ahead, the ball
holds in one hand. With the command “Can!” as quickly
as possible, the ball makes an imaginary eight between
the legs at the level of the knees (Fig. 1). At the same time



the ball is passed from hand to hand. Result — the time of
execution of ten “eight”, registered up to 0,1 s. [10, 41].

(!K.

Fig. 1. Implementation of the coordination test of ten
“eight” (Kopylov’s exercise).

Statistical analysis. Calculations of the following
values are made: average arithmetic mean, mean square
deviation, coefficient of variation, standard error of mean
arithmetic, correlation coefficient. The received data was
processed using the Microsoft Excel program.

Results

One of the most promising areas for optimizing
physical education is the rational use of effective tools,
methods and technologies. This approach allows to
increase the level of physical development, physical

06
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fitness of students.

Table 2 shows the results of testing the level of
development of girls’ physical qualities. The vacation
period was also taken into account. Therefore, an
intermediate test was conducted. The results of such
testing showed that the figures actually decreased slightly
after the holidays. This is due to the fact that for the period
of holidays, students were engaged independently and
chose physical exercises as they wish.

Data in table 2 show that the experiment is consistent
with the indices of all tests of the group. Testing of
students in early September (testing 3) indicates the need
to build fitness technology.

At the end of the experiment, the results of the test
“Tendency of the torso forward” increased significantly:
the control group was 19 + 1.25 (cm); the experimental
group was 23 £+ 1.18 (cm) (p <0.05). After the experiment
on the test “Lifting the trunk in the shed for 1 min.” The
following indicators were established: control group -
43+1.38 (times); experimental group - 49+1,05 (times) (p
<0,05). After experimenting with the test “Bending and
extending hands in lying down”, the following indicators
were set: control group - 23+1.94 (case); the experimental
group was 28 + 1.78 (case) (p <0.05). Before and after the

Table 2. Statistical values of indicators of girls’ motor qualities development of aged 17-20 years during the experiment

Girls n - 26 Girls n-25
@ Con?rol group Experimental group
- Testing
Tests ,—é, E’.
g 1 2 3 4 1 2 3 4
g2
v O
X 15 17 16 19 15 21 19 23
Tendency of the torso o 1,66 1,52 1,73 1,46 1,76 1,78 1,69 1,56
forward, (cm) Vv 5,11 4,82 6,12 5,31 4,66 4,61 5,89 4,77
m 1,15 1,10 1,25 1,16 1,17 1,09 1,11 1,18
X 37 39 40 43 38 45 46 49
Lifting the trunk in the o 1,31 1,47 1,51 1,49 1,43 1,13 1,22 1,19
shed for 1 min. (times) Y 6,20 7,01 7,13 6,55 6,54 6,91 7,41 6,32
m 1,23 0,95 1,49 1,38 0,67 1,29 1,19 1,05
Bending and extending X 19 21 20 23 19 24 22 28
hands in lying down, o 2,01 1,56 1,97 1,69 2,84 2,55 2,07 2,16
(times) Y 7,28 7,94 7,77 6,91 5,25 6,65 6,81 6,93
m 2,12 1,70 2,02 1,94 1,54 1,69 2,18 1,78
X 126,84 134,53 130,12 136,53 126,11 138,32 135,09 140,10
Dropping straight legs to o] 7,61 8,39 8,41 7,91 6,12 7,62 7,56 6,88
the sides, (cm) Y 6,48 8,03 8,44 7,38 6,54 5,73 7,04 6,35
m 5,31 6,83 7,92 6,33 5,77 4,97 6,17 7,03
X 2651 2795 2706 2982 2654 2801 2717 3035
12-minute run, (m) o 15,19 12,83 17,05 11,28 16,10 11,45 16,93 13,24
\ 8,13 7,91 8,40 8,21 8,52 6,73 7,05 6,86
m 14,83 12,04 16,00 11,02 15,96 12,06 16,52 13,01
X 10,80 9,00 9,72 8,60 10,70 8,81 9,04 7,66
. o 0,88 0,57 0,63 0,45 0,54 0,48 0,59 0,72
«Eight», (c)
Y 8,39 6,81 7,04 6,77 8,73 7,11 7,95 7,02
m 0,71 0,53 0,55 0,69 0,46 0,40 0,39 0,63
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experiment, the high results of the test “Dropping straight
legs to the sides” were established. Before the experiment:
control group was 126.84+5.31 (cm); experimental group
126.11+5.77 (cm). After the experiment: control group
- 136.53+6.33 (cm); experimental group - 140.10+£7.03
(times) (p <0.01). After the experiment according to
the “I12-minute run” was set the following parameters:
control group - 2982+11.02 (m); experimental group is
3035+13.01 (m) (p <0.05). After the experiment according
to the test “Eighth” (Kopylov’s exercises), the following
parameters were established: control group - 8.60+0.69
(s); experimental group is 7.66+0.63 (s) (p <0.01).

Also, it was analyzed the percentage increment of
indicators of physical qualities development before and
after experiment (Fig. 2). Indicators of the percentage
increase indicate that the greatest increase was in the
tests: “tilt of the trunk ahead”; development of flexibility;
“flexing and extending the arms in the emphasis”;
development of power qualities; test “eight”; development
of agility.

The results of the study confirmed the effectiveness of
our experimental fitness technology.

Discussion

In recent years fitness has become more popular
among various types of health improvement and wellness
programs. The main goal of fitness is to achieve internal
harmony and external attractiveness of a man. This is the
main motive for people who want to look good and feel
good [2, 45].

Analysis of scientific literature [5, 9, 15, 31]
confirmed that to date, a large variety of health-improving
technologies leads to the invention of optimal fitness
technology. Such technologies should take into account
the age and individual characteristics of students.
That confirmed our study. When constructing our
fitness technology, we took into account the following:
features of body building of students, physical health,
set of algorithm of actions. This approach increases the
efficiency of the health process. This ensures a guaranteed
achievement of the result. The basis of such approach is
free motivated selection of exercises. It is recommended to
use innovative means, methods and organizational forms
of training. It is also necessary to use modern inventory
and equipment. The main goal of our fitness technology
is to achieve inner harmony and external attractiveness.
This is the main motive for students who want to look
good and feel good.

It is important to take into account the vacation period.
During the holidays, students were able to motivate and
control themselves. Students were more responsive to the
choice of physical exercises and their implementation.
An important aspect of our study was that we conducted
four tests, taking into account the vacation period. The
obtained data revealed fluctuations in the test scores.
This testified that not all students carefully approached
independent classes. But during the final testing, the
data showed high results. This gave us the opportunity
to argue about the correctness of our approaches to the
construction of the training process of students of the
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35.00% 32714%
30.00% 28.41%
0, 20 440, -

25.004 21.05% ke ¥ ¥ 70 20-31%

20.00% -—7 —17:39% 7 i
13.91% 7 1 cco /

15.00% H R o 12.55% -
7 0.98% 11.09%

10.00% H / = | / 7-09% / -
5.00% + / - / a / -7 n / l
0.00%

1 | 2 | 3 | 4 | 5 l 6
tests
Fig.2 Growth of indicators of physical qualities development in percent among control (CG) and experimental (EG)
groups.
* where:

V//77] - control group,

| - experimental group,

1 —test “tilt of torso forward”,

2 —test “lifting the trunk in the seat in 1 minute”,

3 —test “bending and extension of arms in the emphasis”,
4 — test “pulling straight to the sides”,

5 —test “12-minute run”,

6 — test “Eight” (Kopylov’s exercise).
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experimental group.

The data obtained by us confirmed the studies of other
scientists [6, 11, 21]. Our data supplemented other results
justifying the ratio of the proposed exercises. So, fitness
technology is a process of using various physical education
products with a health-improving purpose. Thus, fitness
technology — is a scientific direction, which develops and
improves the basis of the method of constructing physical
education and recreational activities. This suggests that
fitness technology is becoming more accessible and
allows more general people to use them.

_e 2017
06
Conclusions

The development of fitness technology took into
account the initial level of physical fitness of students. Our
study included independent classes: girls were engaged
in selected exercises during the vacation period (July and
August). The students used the exercises we offered.

The obtained data testify to the effectiveness of our
fitness technology. In the experimental and control group,
the greatest increase was found in the development of
motor qualities: flexibility, agility and strength.
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