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Abstract
Purpose:
Material:

Results:

Conclusions:
Keywords:

To develop the author’s program of physical training of servicemen to a qualification examination on the
right to wear “The Beret with honors” and to check its efficiency.
The perspective contingent for participation in an examination in number of 20 people at the age of 19-23
years participated in the researches. Motive tests were used for determination of level of preparedness: run
of 10 km, passing of the general combat course; grenade throwing; time of performance of complex power
exercise: 30 squats, 30 bendings extensions of hands in an emphasis lying, 30 raising of legs lying, turn over
of a rubber tire of 30 m. Time of dismantling-assembly of weapon, filling of magazine and finishing of 30 m
were fixed in fire preparation. Defeat of the target was fixed in points when firing. Basic provisions of the
author’s program of training: duration of 21 day; Monday – Friday on two trainings, Saturday – one training
and recovery actions, Sunday – rest; a method of performance of exercises – continuous; trainings took place
in full combat equipment; the main attention was paid to development of the general endurance in the
morning and the whole other work was performed against the background of the general exhaustion.
Use of the author’s technique in 21 days of training allowed: to increase the level of the general endurance
by 11,5%, the level of power endurance by 4,2%, the level of high-speed and power abilities and dexterity by
9,9%; the level of preparedness for aimed fire by 17,3%.
The accelerated, three-week training program with complex use of power exercises, aerobic load, fighting
sparrings and service weapon firing brought positive results. Thus, the level of professional preparedness of
cadets for performing the set task was increased.
servicemen, examination, the beret with honors, endurance, training program.

Introduction1
The main task when training the military personnel
always was and is an increase in level of professional
preparedness [1, 2]. This problem is solved during training
of cadets in higher education institution and directly on
places of constant service [3-5]. This process is difficult
and many-sided, has relevance among scientists of the
whole world [6, 7]. The Ukrainian system of training
of servicemen even more often is guided by the western
technologies of initialization of fighters of the high level.
In this regard a row of the actions, which are directed to
creation of an incentive to independent increase in the
level of professional and moral and strong-willed qualities
at servicemen, detection of the best servicemen ready to
discharge official and fighting tasks in critical situations
and extraordinary conditions is carried out in the ranks of
the National Guard of Ukraine.
Battalion commanders use different methods of the
level of readiness assessment in practice of physical training
of the soldier [8, 9]. Using run 1.5 miles, researchers try
to predict risk of traumatism and exhaustion level at the
initial stage of training of recruits of the British army [10].
Scientific research is devoted to the range of problems of
combination of two physiologically opposite abilities:
force and endurance in physical training of the military
personnel [11, 12]. Authors consider that the high level of
© Anatskyi R.V., Kolomiitseva O.E., Liubchich R.E., 2018
doi:10.15561/20755279.2018.0601

aerobic fitness can threaten achievement of the maximum
force and increase traumatism level.
The militarized cross with firing and grenade throwing
demands from servicemen of ability to overcome the
considerable physical fatigue for performance of the set
combat task. Such exercise is a difficult element in the
system of physical training of staff of the today’s army
[13, 14]. The modern military and application-oriented
all-round is considered a combinative look as each of
its types can significantly affect the general result of
performance of the task [15, 16]. Besides, military allround differs not only the content of exercises of which
consists, but also organization and support of trainings
and competitions [5].
The right to participate in the examination on the
right to wear the beret with honors is granted not to
each serviceman. There is a number of requirements
imposed to candidates, basic of which are: the serviceman
has to do military service more than 1,5 years, have
high grades on the main objects of combat and special
training; doesn’t have disciplinary punishments and to be
characterized positively on service. An important factor
of successful passing an examination is psychological
reliability of cadets, in particular moral and strong-willed
and functional reliability [17, 18].
The process of preparation for this test is difficult
and many-sided. The complexity is caused by need of
the organization of training camps during educational
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process, existence of necessary material resources,
enough cartridges and additional subsistence support.
The versatility of this preparation is caused by ability of
specialists in physical and fire training, hand-to-hand fight
in common to plan and carry out preparation according to
all sections qualitatively and without damage each other
[13]. By recognition of the acting members of spetsnaz
and their instructors, in training of applicants for the
right to wear the maroon beret, continuous increase in the
level of endurance and statement of breath is especially
important [1, 19].
An examination on the right to wear the beret with
honors is exclusively difficult stage of vocational training
of servicemen. It is a rather new type of initialization
of fighters in the modern National Guard of Ukraine,
the technique of preparation for which, in the modern
scientific and methodical literature, is not practically
displayed. It allows to say about the relevance of our
researches.
In this regard the purpose of our researches became –
to develop the authoring program of physical training of
servicemen to a qualification examination on the right to
wear «The Beret with honors» and to check its efficiency.
Material and methods
Participants. Servicemen – the perspective contingent
for participation in an examination in number of 20 people
at the age of 19-23 years participated in researches.
Research Design. Motive tests were used for

determination of the level of preparedness of servicemen
for passing of an examination: run of 10 km, passing of
the general combat obstacle course; grenade throwing;
time of performance of complex power exercise: 30
squats, 30 bendings extensions of hands in an emphasis
lying, 30 raising of legs lying, turn over of a rubber tire
of 30 m. Time of dismantling-assembly of weapon, filling
of magazine and finishing of 30 m was fixed in firearms
training. Defeat of the target was fixed in points when
firing.
The qualified examination in this modification
consisted of the following stages which servicemen
passed in full combat equipment according to the order of
the commander of the National Guard of Ukraine:
1. battle march till 12 km with overcoming artificial
and natural obstacles and grenade throwing on range not
less than 30 m;
2. overcoming the general combat obstacle course;
3. stage of strength training which includes
performance of the following exercises on 30 times: squats
with a bag weighing 30 kg, lifting of legs lying «bottom
press», bending extension of hands in an emphasis lying;
turn over of a rubber tire of 30 m;
4. stage of implementation of standards for fire
preparation (incomplete dismantling-assembly of regular
model weapon and filling of magazine) + finishing by run
of 30 m;
5. firing from a military weapon (Kalashnikov rifle
AK and Makarov gun PM);

Table 1. The program of training of cadets for the qualified examination on the right to wear the beret with honors
Day of the
week

Mon.

Tues.

Wed.

Thur.

Fr.
Sat.

Content of training
Cross preparation of 12 km, heart rate (HR) in the range of 140-150 bpm. Overcoming an
obstacle course 2 times by the continuous method. Combined firing problem.
Run of 3 km at moderate speed, warm-up, and force preparation: 3 exercises with overcoming
own gravity + 1 exercise with weighting till 30 kg on 30 repetitions by 2 series. Combined firing
problem.
Cross preparation of 10 km, HR in the range of 150-160 bpm, overcoming a blockage from logs
on each kilometer. Combined firing problem.
Run of 4 km, warm-up, strength training: 3 exercises with overcoming own gravity + 1exercise
with weighting till 30 kg on 30 repetitions by 2 series. Combined firing problem. Working off of
technical actions and combinations from hand-to-hand fight.
Cross preparation of 12 km, HR in the range of 140-150 bpm, on the 2nd, 4th, 6th km
overcoming an obstacle course. Combined firing problem.
Run of 4 km. Stretch. Hopping exercises. Combined firing problem.
Run of 4 km, warm-up. Combined firing problem.
Warm-up, strength training: 3 exercises with overcoming own gravity + 1 exercise with weighting
till 30 kg on 30 repetitions by 3 series.
Working off of technical actions and combinations from hand-to-hand fight together with
training sparrings.
Cross preparation of 12 km, HR in the range of 140-150 bpm, on the 2nd, 4th, 6th km power
block: 3 exercises with overcoming own gravity + 1 exercise with weighting till 30 kg on 30
repetitions by one series. Combined firing problem.
Run of 3 km, warm-up, working off of elements of an obstacle course. Combined firing problem.
Cross preparation of 15 km, HR in the range of 150-160 bpm. Stretching.
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Continuation Table 1.
Day of the
week

Content of training

Mon.

Cross preparation of 10 km, HR in the range of 150-160 bpm, on 3 km overcoming an obstacle
course, overcoming a blockage from logs and power block: 3 exercises with overcoming own
gravity + 1 exercise with weighting till 30 kg on 30 repetitions by one series. Combined firing
problem.
Run of 4 km, warm-up. Combined firing problem. Working off of technical actions and
combinations from hand-to-hand fight.

Tues.

Wed.

Thur.

Fr.
Sat.
Mon.

Tues.

Wed.

Thur.

Fr.

Sat.

Sun.

Cross preparation of 12 km, HR in the range of 140 bpm, on each kilometer overcoming: a
blockage from logs, labyrinth on an obstacle course, destroyed steps. Combined firing problem.
Run of 4 km, warm-up, strength training: 3 exercises with overcoming own gravity + 1 exercise
with weighting till 30 kg on 30 repetitions by 2 series. Combined firing problem.
Cross preparation of 10 km, HR in the range of 150-160 bpm, warm-up. Combined firing
problem.
Run of 4 km, warm-up, run 5x100m through 100 m of jogging. Combined firing problem.
Run of 4 km, warm-up. Combined firing problem.
Warm-up. Working off of technical actions and combinations from hand-to-hand fight together
with training sparrings. Strength training: 4 exercises with overcoming own gravity + 2 exercises
with weighting till 30 kg 3 series on 30 repetitions.
Cross preparation of 10 km, HR in the range of 150-160 bpm, on 4 km overcoming an obstacle
course, power block: 3 exercises with overcoming own gravity + 1 exercise with weighting till 30
kg on 30 repetitions by one series.
Run of 4 km, warm-up. Combined firing problem.
Cross preparation of 15 km, HR in the range of 120 bpm. Warm-up. Stretching. Training sparrings.
Cross preparation of 10 km, HR in the range of 150-160 bpm: on the 1st and 3rd km overcoming
an obstacle course; on the 2nd and 4th km performance of power block: 3 exercises with
overcoming own gravity + 1 exercise with weighting till 30 kg on 30 repetitions.
Run of 4 km, warm-up. Combined firing problem.
Cross preparation of 10 km, HR in the range of 120 bpm. Run 5x100m after 100 m of jogging.
Combined firing problem.
Run of 4 km, warm-up. Power preparation: 5 exercises with weighting on 30 repetitions by three
series. Combined firing problem.
Cross preparation of 12 km, HR in the range of 140-150 bpm. Combined firing problem.
Run of 4 km, warm-up. Overcoming an obstacle course – 3 repetitions. Working off of technical
actions and combinations from hand-to-hand fight together with training sparrings.
Run of 4 km, warm-up. Strength training: 5 exercises with weighting till 30 kg + 2 exercises with
overcoming own gravity on 30 repetitions by 3 series. Combined firing problem.
Working off of technical actions and combinations from hand-to-hand fight together with
training sparrings.
Cross preparation of 6 km, HR in the range of 120-130 bpm, warm-up. Strength training: 3
exercises with overcoming own gravity + 1 exercise with weighting till 30 kg on 30 repetitions by
3 series. Combined firing problem.
Working off of technical actions and combinations from hand-to-hand fight.
Cross preparation of 6 km in the range of 120-130 bpm, warm-up. Stretching. Strength training:
3 exercises with overcoming own gravity + 1 exercise with weighting till 30 kg 3 series on 30
repetitions. Combined firing problem.
Use of technical-tactical exercises, directed to unification of personal arsenal motor skills of
hand-to-hand fight.
Run of 3 km, warm-up. Strength training: 3 exercises with overcoming own gravity + 1 exercise
with weighting till 30 kg 3 series on 30 repetitions. Combined firing problem.
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6. hand-to-hand fight.
According to the above-mentioned stages the program
of training, which was carried out 21 days, was created.
The abstract of the program is presented in tab. 1. From
Monday till Friday servicemen had two trainings, on
Saturday – one training and recovery actions, on Sunday
– rest.
Morning training began at 9:00 with statement of tasks
and instructing in security measures, the second training
began at 15:30. The continuous method was used as the
main method of performance of work regardless of its
orientation. For formation of strong-willed qualities of
cadets, accustomings to severe conditions of examination
of training took place in full equipment. They are:
weapon of AK with four magazines, 9 mm gun with two
magazines, a gas mask, the unloading and zone system
and a bullet-proof vest of the IV class of protection
«the Corsair M-3M» with hinged equipment (a bag for
magazines, a holster, the medical first-aid kit, a bag for
dumping of magazines, a drinking flask – volume not less
than 0.75l), a safety kevlar helmet by type the Helmet1M).
The program of the qualified examination can be
modified and include various types of exercises, in their
various sequence, with various volume of load. In the
presented modification examination on the right to wear
the beret with honors includes the exercises provided by
the program of training of cadets. For example, standards
for grenade throwing, overcoming the general obstacle
course, power preparation are given cadets throughout
the entire period of training. In this regard it was paid
less attention to these exercises during the trainings. The
technical aspect of preparation when passing separate
parts of the obstacle course, such as was maintained: the
destroyed bridge and the destroyed ladder, labyrinth. The

level of strength training, including in grenade throwing
was supported.
Statistical Analysis. In this study, to obtain the
statistical results, SPSS package was used. The means
and standard deviation of the measurements and tested
variables of all subjects were calculated. Values under
p<0.05 were accepted as statistically significant. Expert
poll of 18 leading teachers with a rating scale from 1 till
10 was used. Weighting coefficient was calculated by the
formula:
N

k вi =

∑ M ij

i =1
n
N

∑ ∑ M ij

,

i =1 j=1

where n – quantity of indicators (types of training);
N – number of experts;
Мij – weighting assessment і indicator in points, given
j by the expert.
Results
The ratings of types of training for passing the military
personnels’ examination on the right of wearing “The
beret with honors” were estimated by the group of 18
experts. Results of processing of ratings are presented
in fig. 1. Weighting coefficients specify the degree of
influence of each of types of training on the final result
of examination.
According to experts, results of battle march on 12 km
have the most powerful degree of influence on a result
of examination. Fighting sparring – 0.22 and strength
training – 0.19 are the next on the degree of influence on
the general result of examination. Further there are stages:
firing – 0.17 and overcoming an obstacle course – 0.15.
Results of the researches of level of preparedness of
servicemen are presented in tab. 2. It should be noted
that the initial level of results of run on 12 km is rather

0,17

0,26

0,15
0,22

0,19
battle march 12 km

fighting sparring

strength training

high-speed strength training

firing

Fig. 1. Results of expert estimation of weighting coefficients of types of training
Table 2. Results of training of cadets for examination on the right to wear the beret with honors
Types of exercises
battle march 12km, min, sec
obstacle course, min, sec
complex power exercise (4
exercises), min
grenade throwing, m
fire preparation, min, sec
firing (AK-1, PM), from 250
points

Initial level
Х1
σ1
68.52
2.24
3.29
0.08

Intermediate level
Х2
σ2
63.8
3.2
3.26
0.08

Final level
Х3
σ3
60.2
2,83
3.2
0.09

4.08

0.06

3.64

0.15

3.5

31.41
2.09

1.55
0.32

31.91
1.54

1.65
0.15

140.16

33.77

153.83

38.22
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р1-3

2,3
0.9

<0.05
>0.05

0.03

9,6

<0.01

32.28
1.52

1,21
0.21

0.44
1,5

>0.05
>0.05

164.17

15,83

0.64

>0.05
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Table 3. Results of servicemen who passed the qualification examination for the right to wear the beret with honors
Final results of preparation

Results of examination

Х1

σ1

Х2

σ2

battle march 12km, min, sec

60.2

2.83

55,44

2,5

obstacle course, min, sec

3.2

0.09

3,09

0.07

complex power exercise (4 exercises), min

3.5

0.03

3,35

0.03

fire preparation, min, sec

1.52

0.21

1,49

0.19

firing (AK-1, PM), from 250 points

164.17

15.83

174,0

14,4

Types of exercises

low in comparison with the standards used at selection
of servicemen in divisions of a special appointment of
the countries, participants of the North Atlantic Alliance.
At the same time dynamics of results of run on 10 km
demonstrates a reliable increase in the level of functionality
of servicemen by the end of the period of preparation,
p<0.05. This gain made 11.5% in a percentage ratio.
Analyzing indicators of time of overcoming an
obstacle course, we noted that by the end of the period of
preparation they tend to improvement, р>0.05. This gain
is rather insignificant – 4.3% in a percentage ratio.
Initial time of performance of the power block by
servicemen was 4.08 min at the beginning of preparation.
The considerable part from this time was spent for
performance of 30 bendings extensions of hands in an
emphasis lying – till 1.04 min. and turn over of a rubber
tire – till 2.04 min. The performance of these elements of
the power block for 55 sec. and 1.52 min. became available
respectively by the end of the period of preparation by
the serviceman. Thus, the general time of performance of
complex power exercise, p<0.01 authentically improved.
The gain made 4.2%.
It is visible from tab. 2 that the average result of
grenade throwing at the beginning of the researches
exceeded the necessary standard on 30 m. Nevertheless,
during preparation cadets systematically performen
throwing exercises, and the final result in this test exceeds
initial one by 4.1%. However the reliability of differences
between initial and totals isn’t recorded, р>0.05.
The average value of time of assembly and dismantling
of weapon and filling of magazine also improved by
the end of the period of preparation by 8,3%, however
improvement has no reliable character, р>0.05.
The initial level of regular weapon firing was 140.1
points. During the entire period of preparation the
effectiveness of firing increased, being 153.8 points at the
intermediate stage of preparation and 164.1 points – at the
end. Despite improvement of results of firing, an indicator
of dispersion remained the same considerable that speaks
about the different level of fire preparation of cadets. The
percent of a gain of effectiveness of firing between the
final and initial levels made 17.3%.
The level of initial training of servicemen on hand-tohand fight is characterized by uncertainty and constraint
of movements, mistakes when performing techniques,

considerable expense of time for decision-making.
Results of passing an examination by servicemen on
the right to wear the beret with honors are presented in
tab. 3. Cadets performed battle march on 10 km in 55.44
min., having improved result by 7.6% in comparison
with preparation totals. Time of overcoming an obstacle
course on average improved on 2 sec. and was 3.09
min., improved by 9.9%. The average value of time of
performance of complex power exercise decreased till
3.35 min., (8.7% of a gain). The indicator of time of fire
preparation also improved slightly – till 1.49 min. (9.% of
a gain). At examination cadets showed much better results
of firing – 174 points from 250 possible (6.1% of a gain).
As it is presented in the program of preparation, the
main attention was paid to development of the general
endurance as successful overcoming a distance of 12 km
in full equipment is a starting point for performance of
other stages of examination. In this regard an increase in a
psychological component of endurance was in the course
of preparation of one of the main tasks. Considering the
program of competitions, run on endurance was carried
out in the morning, and against the background of the
general exhaustion the whole other work was performed.
Finishing in battle march on 10 km makes 40% of success
in the psychological and physical plan as the serviceman
isn’t allowed to the following stage in case of not finishing
of a distance.
Discussion
The conducted by us researches can be considered as
addition to a number of the scientific conclusions about
complexity and versatility of physical training in army [1,
10, 12]. The statement that systematic use of aerobic loads
in various environment and different time of day allows to
increase chance to perform the set combat mission for the
serviceman is justified [8, 9, 13, 19].
We consider that improvement of indicators of time of
performance of complex power exercise become possible
for two reasons. First, work in full regimentals makes
cadets more hardy and strong. Secondly, the directed
power work with turn over of a rubber tire allowed to raise
not only power conditions of cadets, but also to develop
individual technique of performance of this exercise. So,
servicemen made a number of mistakes in this power
exercise at the beginning of preparation: tried to throw a
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tire by force further that led to its rolling away to the left –
to the right and loss of time for renewal of the movement
in the necessary direction. By the end of preparation
servicemen overturned a tire, holding it, and pressed to the
earth by force. Thereby, they held the necessary direction
of the movement, reduced time for a stop of a rubber tire
for the next revolution, preserved forces.
Results of our researches have something in common
with data of [20]. Researchers claim that using the program
of special power training during 2 months allowed to
cause positive changes in the preparedness level of naval
cadets. Scientists prove with deep arguments that 14 week
course of power and aerobic preparation positively affect
anthropometrical indicators, body composition and level
of force of the Brazilian peacekeeping contingent [21].
Considering the fact that military weapon firing was a
penultimate stage of competitions and was made against
the background of considerable physical and emotional
exhaustion, results can be considered rather high.
Hand-to-hand fight is the second stage for complexity,
traditionally. It is confirmed by data of expert poll of
teachers. An indispensable condition of a sparring is fight
between the serviceman and the instructor of hand-tohand fight. The sparring shouldn’t be slow, the fighter
has to conduct active actions Thanks to systematic use
of trainings in sparrings at servicemen, the technique of
performance of methods of hand-to-hand fight improved,
time for decision-making and direct performance of a
throw or painful reception decreased. The received results
of the research expanded data on features of training of
the military personnel for check of tactics efficiency of
sparring [15, 17].

Our researches allowed reaching a new training
level of the military personnel. We connected physical,
tactical and fire training in our 3-week training program.
It allowed to improve results in comparison with initial
and to pass the examination successfully on the right of
wearing “The beret with honors”.
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Abstract
Purpose:

Material:

Results:

Conclusions:

Keywords:

In order to sustain the performance in sport, it is necessary to constantly struggle with the factors which
disrupt balance, and maintain the desired balance. The purpose of the present study is to compare and
demonstrate the effects of sight grade on static and dynamic balance, and fall risk parameters in visually
impaired and non-impaired judo athletes and goalball/futsal players.
A total of 26 male athletes (13 Judo, 13 Goalball/Futsal) participated in the study voluntarily. The participants
performed two balance tests as Overall Stability Test and Fall Risk Test with the eyes open and eyes closed.
The parameters observed were static and dynamic overall stability, anterior-posterior, and medial-lateral
index, and fall risk.
According to the findings, there were significant differences in all the parameters with the eyes open and eyes
closed conditions in visually non-impaired athletes regardless of the sport branch, while visually impaired
athletes showed no significant difference. However, more loss of balance was observed in all the parameters
for visually impaired athletes.
These findings show that visual system has a crucial role on balance, and athletes with visually impaired
have more advanced vestibular system and proprioceptive senses to maintain their balance. It was also
understood that visually non-impaired athletes tend to show more deteriorated balance level when their
eyes were closed. Future studies could examine the vestibular and proprioceptive senses besides visual
system to provide information about how balance is affected from other systems.
Balance, visually impaired, judo, goalball, futsal.

Introduction1
Balance has been defined as the ability to maintain the
body position for a desired period of time [1]. Systems
constituting balance and/or postural control are vestibular,
visual, and proprioceptive senses and afferent pathways
between these senses and the central nervous system
[2, 3, 4]. An impairment in one of these components of
balance influences postural stability negatively [3]. In
order to sustain the performance in sport, it is necessary
to constantly struggle with the factors which disrupt
balance, and maintain the desired balance [5, 6]. Balance
is generally divided into static and dynamic balance.
Static balance expresses to keep the center of gravity in
the support center with minimal movements. Dynamic
balance refers to maintain the balance during motion, and
return the body to stabilized position from the movement
[7]. Another definition of dynamic balance is that the
regulation of the posture with minimum movement on
unsteady grounds, reform, and maintenance [8, 9]. Both
static and dynamic balance level have role in Judo and
Goalball/Futsal games [10, 11]. It was stated that postural
instability, which causes lack of balance, can reduce the
force output about 50 % [6].
Goalball and Judo were two sport branches with the
highest injury rate in the Paralympic Games of London,
and they were performed by visually impaired athletes
[12]. Seeing that postural stability is also known as a tool
to evaluate the injury risk in sport [13]. Postural stability
© Aras D., Güler Ö., Gülü M., Akça F., Arslan E., Akalan C., 2018
doi:10.15561/20755279.2018.0602
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and a developed level of balance could be considered as
substantial components of postural control of visually
impaired individuals [6, 14-16].
To our knowledge, there’s no study in the literature
comparing the balance skills of visually impaired and
non-impaired judo athletes, and goalball/futsal players
according to their sight grade. Therefore, the aim of
our study is to compare and demonstrate the effects of
sight grade on static and dynamic balance, and fall risk
parameters in visually impaired and non-impaired judo
athletes and goalball/futsal players.
Material and methods
Participants: A total of 26 athletes (13 male Judo
athletes and 13 male Goalball/Futsal players) participated
in the study voluntarily. The demographic characteristics
of the participants are shown in Table 1.
Procedure: To determine the static and dynamic
balance levels of visually impaired and non-impaired
Judo and Goalball/Futsal players, subjects were tested
in two different conditions. The first balance tasks were
done with the eyes open, and second tasks were done with
the eyes closed. In the current study visually impaired
and non-impaired Judo athletes and visually impaired
Goalball players and non-impaired Futsal players were
compared with each other’s. Despite the fact that Goalball
is played by only visually impaired participants, Futsal
players were chosen to make a comparison as a very
similar sport branch to Goalball.
Balance performances of the participants were
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Table 1. Demographic characteristics of the participants.
Group
Visually
impaired
Nonimpaired

Branch

Sight grade
Age (year)
(%)
83.33 ± 2.58 32 ± 4.29

Body height
(cm)
173 ± 10.33

Judo (6)
Goalball
82.50 ± 2.74 26.50 ± 3.02 178 ± 11.66
(6)
Judo (6) 100
19.57 ± 1.72 174.71 ± 7.34
Futsal
100
32 ± 4.29
173 ± 10.33
(6)

determined in the performance laboratory. Besides the
balance levels, the body composition of the participants
was also measured. After measuring body composition,
dynamic and static balance levels were determined with
20 minutes of rests, and each one recorded with the eyes
open eyes closed conditions.
Subjects were asked to refrain from any food intake
for three hours before the measurements and to avoid
caffeine, alcohol and strenuous exercise for 48 hours
before tests. Subjects were also informed about the
tasks on the first day of the study. All subjects signed an
informed consent form, and this study was conducted in
accordance with the Declaration of Helsinki 2013.
Body composition analysis: To determine the body
composition a bioelectrical impedance analyzer (PlusAvis
333, Jawon Medical, South Korea) was used. The
parameters used were; Body weight (BW), percent body
fat (PBF), and body mass index (BMI).
Balance test: Balance tasks were performed on Biodex
Balance System SD (Biodex Medical Systems, Shirley,
NY). All the participants were told to take off their shoes
and socks before testing. Participants we also told to stand

Body weight
(kg)
81.72 ± 15.96

Body Mass
Index (BMI)
27.05 ± 1.98

Percent
body fat (%)
24.22 ± 2.21

78.25 ± 9.99

24.73 ± 3.01

21.22 ± 8.70

73.34 ± 7.70

23.99 ± 1.82

17.99 ± 3.83

81.72 ± 15.96

27.05 ± 1.98

24.22 ± 2.21

straight during each test with their hands on their hips,
and their feet shoulder width apart. Participants performed
two different balance tests as overall stability test (OSI)
and fall risk test (FR). All tests were performed one with
the eyes open and one with the eyes closed conditions.
The overall stability test was executed three times, and
lasted for 20 seconds with the 10-second resting times.
The parameters obtained from OSI balance tests were;
overall stability index static-dynamic (S-OSI, D-OSI),
anterior-posterior stability index static-dynamic (S-APSI,
D-APSI), and medial-lateral stability index static-dynamic
(S-MLSI, D-MLSI). The FR lasted was executed twice,
and for 30 seconds with the 10-second resting times.
Statistical Analyses: Normality of the distribution
was analyzed using Shapiro-Wilk test. According to the
distribution of the data Paired Sample t-Test or Wilcoxon
Test was used for intra group analyses, and Independent
Sample t-Test or Mann-Whitney U Test was chosen for
inter group analyses. A probability level of 0.05 was
established to determine statistical significance. All
statistical analyses were conducted using SPPS version
20 (SPSS Inc., Chicago, IL).

Table 2. The static and dynamic OSI, APSI, MLSI, and FR values and their inter- and intra-group mean differences of
visually impaired and non-impaired Judo athletes during with the eyes open and closed conditions.
Parameters
S-OSI
P_
D-OSI
P_
S-APSI
P_
D-APSI
P_
S-MLSI
P_
D-MLSI
P_
FR
P_

Sight condition
Eyes open
Eyes closed
Eyes open
Eyes closed
Eyes open
Eyes closed
Eyes open
Eyes closed
Eyes open
Eyes closed
Eyes open
Eyes closed
Eyes open
Eyes closed

Visually impaired
1.25 ± 0.55
1.60 ± 0.70
0.096
2.73 ± 2.09
4.33 ± 3.58
0.053
0.85 ± 0.48
1.18 ± 0.56
0.083
1.88 ± 1.37
3.03 ± 2.43
0.058
0.72 ± 0.48
0.92 ± 0.52
0.114
1.62 ± 1.34
2.37 ± 1.86
0.074
2.67 ± 2.05
2.82 ± 2.63
0.786

Non-impaired
0.37 ± 0.95
0.79 ± 0.33
0.012*
0.90 ± 0.27
2.41 ± 1.69
0.018*
0.20 ± 0.06
0.64 ± 0.37
0.016*
0.60 ± 0.15
1.51 ± 0.88
0.018*
0.23 ± 0.10
0.34 ± 0.10
0.047*
0.51 ± 0.23
1.66 ± 2.27
0.018*
0.81 ± 0.29
1.70 ± 0.50
0.017*

P_
0.001*
0.018*
0.003*
0.044*
0.004*
0.062
0.031*
0.113
0.022*
0.037*
0.005*
0.246
0.037*
0.731

S-OSI: Static overall stability index; D-OSI: Dynamic overall stability index; S-APSI: Static anterior-posterior stability
index; D-APSI: Dynamic anterior-posterior stability index; S-MLSI: Static medial-lateral stability index; D-MLSI: Dynamic
medial-lateral stability index; FR: Fall risk.
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Results
The results derived from the balance tests of visually
impaired and non-impaired judo athletes are shown in the
Table 2.
As seen in Table 2, the visually non-impaired athletes
reached better balance and fall risk scores. However, all
the balance and fall risk parameters showed significant
deteriorations for the visually non-impaired athletes. No
significant change was observed in the visually impaired
group. Moreover, all the balance and fall risk parameters
between visually impaired and non-impaired athletes were
significantly difference during the eyes open condition.
Only significant changes were in the S-OSI, D-OSI, and
S-MLSI parameters during the eyes closed condition.
The findings obtained from the balance tests of
visually impaired and non-impaired goalball and futsal
players are shown in the Table 3.
In the accordance with the Table 3 there was no
significant change in any of the static or dynamic balance,
and fall risk parameters in visually impaired athletes
according to sight condition. On the contrary visually nonimpaired athletes showed significant impairments in all of
the balance and fall risk parameters when their eyes were
closed. Even though visually non-impaired athletes had
better values in all of the parameters, the only significant
differences were observed in the eyes open condition.

Discussion
The purpose of the current study was to compare
and demonstrate the effects of sight grade on static and
dynamic balance, and fall risk parameters in visually
impaired and non-impaired judo athletes and goalball/
futsal players.
When the results were examined it could be clearly
seen that there was a significant difference in all the
balance parameters with the eyes open and eyes closed
conditions in visually non-impaired athletes regardless
of their sport branch. Accordingly, it was understood
that visually non-impaired athletes tend to show more
deteriorated balance level when their eyes were closed.
There was not found a statistically significant difference
in any of the balance parameters of visually impaired
athletes depending on their sight condition. There are
some other studies showing that blind individuals could
produce better scores in some tasks than visually impaired
or non-impaired individuals [17, 18]. Its reason could be
that the athletes with visually impaired, has more advanced
vestibular system and proprioceptive senses to maintain
their balance [18]. Nevertheless, blind individuals since
birth improve their perception level from other sources
due to lack of vision [18]. Hence, the visually impaired
people probably tend to use proprioceptive system, and
muscular feedback more, while visually non-impaired
individuals use mostly visual system [19, 20].

Table 3. The static and dynamic OSI, APSI, MLSI, and FR values and their inter- and intra-group mean differences of
visually impaired and non-impaired Goalball and Futsal players during with the eyes open and closed conditions.
Parameters
S-OSI

Sight condition
Eyes open
Eyes closed

P_
D-OSI

Eyes open
Eyes closed

P_
S-APSI

Eyes open
Eyes closed

P_
D-APSI

Eyes open
Eyes closed

P_
S-MLSI

Eyes open
Eyes closed

P_
D-MLSI

Eyes open
Eyes closed

P_
FR
P_

Eyes open
Eyes closed

Visually impaired
1.30 ± 0.69
2.05 ± 1.10
0.204
2.48 ± 1.14
3.42 ± 0.98
0.242
0.88 ± 0.50
1.62 ± 0.97
0.204
1.97± 0.58
2.15 ± 0.59
0.683
1.28 ± 0.51
1.07 ± 0.84
0.632
1.37 ± 0.81
2.20 ± 0.68
0.129
2.02 ± 0.61
2.37 ± 0.55
0.173

Non-impaired
0.54 ± 0.13
1.24 ± 0.61
0.018*
1.36 ± 0.23
3.29 ± 0.54
0.000*
0.44 ± 0.14
0.81 ± 0.34
0.017*
1.14 ± 0.33
2.10 ± 0.45
0.015*
0.36 ± 0.29
0.64 ± 0.30
0.003*
0.54 ± 0.26
2.14 ± 0.74
0.000*
1.17 ± 0.37
1.91 ± 0.55
0.018*

P_
0.014*
0.124
0.026*
0.767
0.045*
0.064
0.007*
0.867
0.002*
0.234
0.027*
0.888
0.011*
0.167

S-OSI: Static overall stability index; D-OSI: Dynamic overall stability index; S-APSI: Static anterior-posterior stability
index; D-APSI: Dynamic anterior-posterior stability index; S-MLSI: Static medial-lateral stability index; D-MLSI: Dynamic
medial-lateral stability index; FR: Fall risk.
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However, more loss of balance was observed in all the
parameters of visually impaired athletes. The significant
differences were observed in all parameters only with
the eyes open condition for Goalball/Futsal players. In
addition to the eyes open condition, the S-OSI, D-OSI,
S-MLSI were also significantly different with the eyes
closed condition in Judo athletes. It is known that Judo
athletes’ balance ability is mostly depended visual
feedback [21]. Thus, observing more loss of balance in
Judo athletes than Goalball players could be accepted.
These findings show that visual system has a substantial
role on balance. According to Klavina and Jekabsone
(2014) almost 80 % of the stimuli is perceived through
the optic canal. Therefore, an insufficiency of this process
could affect the level of static balance [22]. Tomomitsu et
al. (2013) stated that the level of static balance tends to
decrease when visual stimuli is limited [23].
This is the first study to compare the balance skills
of visually impaired and non-impaired Judo athletes and
Goalball/Futsal players. Being one of the skill-related
components of physical fitness, balance has a crucial role
in the quality of life of all individuals [24]. A reduction in
balance level can be a reason of musculoskeletal injuries
and functional losses in all age groups [25]. Having an
enhanced level of balance is substantial not only for daily
physical activities but also for sport performance. Thus, a
number of studies investigated the relationship between
balance and sport performance [26-28].
Judo and Soccer are sport branches in which postural
control has a critical role [29]. Thus, researchers did some
studies investigating the balance level in these sports.
For instance, Kurz et al. (2018) reported that 4 weeks of
balance training decreased postural sway and increased
the sport performance significantly in visually impaired
cross-country skiers (p<005) [30]. Bednarczuk et al.
(2017) investigated the static balance level of 37 goalball

players and 20 shooters, and found no significant difference
between them [31]. In another study Bednarczuk et al.
(2017) evaluated the static balance of 42 male and 23
female visually impaired goalball players. Their results
showed that there was no significant difference between
the male and female athletes. Only the athletes with more
than 10 years of experience had better static balance
scores (p<0.05) [32]. Krzak et al. (2015) reported that
playing goalball provides significant enhancements on
motor abilities in visually impaired individuals [33].
Earlier studies showed that balance level of trained
people is better than untrained [34, 35]. However, it is
known that to train the balance has an important role
not only for untrained individuals but also professional
athletes [36]. Behm and Colado (2012) stated that 105
% enhance in functional performance brings about 31 %
increase in balance [37]. There are also studies showing
that balance level of visually impaired athletes could be
improved even though their lack of vision [30, 38].
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Abstract
Purpose:
Material:

Results:

Conclusions:
Keywords:

The study aimed to know the influence of using interval in core stability circuit towards the enhancement of
strength and recovery.
The participants in this study were students of Coaching Education, Faculty of Sport Science.. The participants
were consisting of 20 male students with range of age in 18-21 years old. These students were divided into
two groups, each group consisted of 10 students. This study used experimental research with the randomized
pre and posttest design, in which the treatment group 1 was given the core stability circuit exercise with 1:1
interval. Then, the core stability circuit exercise with 1:2 interval was given to the treatment group 2. The
variable in this study focused on the strength and the recovery. The data were analyzed using descriptive
analysis, requirement test analysis and inferential analysis.
The result showed that there was an enhancement in leg, stomach, and arm muscle strength and recovery
of Sports Coaching Education’s students 2015, Faculty of Sport Science UNESA (State University of Surabaya).
Based on the normality and homogeneity test, the data was claimed as normal and homogeny. Whereas
the counting result of differences test in all variables showed that there were differences between the mean
result of 1:1 interval exercise and 1:2 interval exercises toward the strength of leg, stomach, arm muscle, and
recovery.
Core stability exercise was able to increase the physical performance of arm, leg, and stomach muscle
strength. It could be applied with circuit and high intensity of interval training to enhance the recovery ability.
circuit exercise, core stability, interval, muscle strength, recovery.

Introduction1
The sport teaching through long, sustainable, and
systematic exercise process can lead somebody to reach
for champion and success. A target in sport teaching is the
goal to be reached. Meanwhile, the inability to accomplish
the goal is something that must be reviewed and evaluated.
In sport teaching, physical aspect is the main thing in
reaching for achievement, “The stronger the physical
foundation the greater the potential for developing
technical, tactical, and psychological attributes” [1]. The
application of exact and effective methodology is the
main key to produce professional athletes.
Physical ability is the basis sport ability while shaping
a perfect technic and tactic is the most important part
in sport. The physical components including strength,
elasticity, and balance have function to increase the
whole physical capacity. All muscles can work well and
harmonic if it was trained in the beginning [2].
In the world of sport, there are kinds of exercise
methodology to train the physical components in an
exercise program. The quality of an exercise is influenced
by the ability in designing the exact and advantageous
exercise program. The components should be concerned
on the exercise time, the inter-set break, the interval, the
amount of set, and the circuit [3]. Interval is the significant
way to be included in the whole exercise program
while the training circuit is the best way to increase the
© Ariani L.P.T., Setijono H., 2018
doi:10.15561/20755279.2018.0603
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mobility, power, and stamina. The benefits of training
circuit enhance the physical components synchronously
in a brief time, controllable, time saving and can be done
by many people [4]. The bio motoric component needs
the power of muscle to balance the body position and
movement in sport. According to Kibler, core stability is
an exercise model to increase the ability of controlling the
body position through hip and feet to produce the optimal
movement possibility [5]. Granacher, et al stated that
the core muscle strength is the important requirement in
some branches of sports in track, field, hiking, or football.
It is because, anatomically, the muscle has contact with
stomach in the front side, Para spinal, and gluts behind
[6]. Having the ability of fast recovery will help the
regenerating process, lowering fatigue, increasing super
compensation and decreasing the risk of injury and over
training. Starting from the explanation previously, there
must be an observation regarding to the influence of using
interval in core stability circuit towards the enhancement
of strength and recovery.
Hypothesis
1. There was significant influence of the interval use 1:1
Core Stability Circuit exercise towards strength.
2. There was significant influence of the interval use 1:2
Core Stability Circuit exercise towards recovery.
3. There was significant interaction of the weight
training circuit exercise and core stability circuit
exercise with 1:1 and 1:2 interval toward strength
and recovery.
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Purpose
Knowing the significant influence of the interval
use 1:1 Core Stability Circuit exercise towards the
strength.
2. Knowing the significant influence of the interval use
1:2 Core Stability Circuit exercise towards recovery.
3. Knowing the significant interaction of the weight
training circuit exercise and core stability circuit
exercise with 1:1 and 1:2 interval toward strength
and recovery.
1.

Material and methods
Participants
The participants in this study were students of
Coaching Education, Faculty of Sport Science, State
University of Surabaya year 2015. The participants were
consisting of 20 male students with range of age in 18-21
years old. These students were divided into two groups,
each group consisted of 10 students.
Research Design
This study used experimental research applying The
Randomized Pre and Post Test Design by Pocock [7]. The
treatment was given to two groups. Group 1, consisted
of 10 male students, was given the core stability circuit
exercise with 1:1 interval. Then, the core stability circuit
exercise with 1:2 interval was given to the treatment group
2 composed of 10 male students. The variable in this
study focused on the strength and the recovery. The data
were analyzed using descriptive analysis, requirement
test analysis and inferential analysis. The research design
would be as the following figure below.

Figure 1. The research design
P: PopulationR: Random;
S: SamplingO: Observation of strength and recovery;
P1: The Treatment Group 1, core stability circuit exercise
with 1:1 interval;
P2: The Treatment Group 2, core stability circuit exercise
with 1:2 interval;
O1: Observation of strength and recovery group -1 before
the core stability circuit exercise with 1:1 interval;
O2: Observation of strength and recovery group -1 after
the core stability circuit exercise with 1:1 interval;
O3: Observation of strength and recovery group -2 before
the core stability circuit exercise with 1:2 interval;
O4: Observation of strength and recovery group -2 after
the core stability circuit exercise with 1:2 interval;
Statistical analyses
The data were analyzed through the following steps
below;

1.

The Normality Test of strength and recovery using
Shapiro-Wilk Test had purpose to know the data
distribution in each treatment groups.
2. The Homogeneity Test of strength and recovery
before and after the treatment using Lavene Test had
purpose to know the data variation.
3. The Different Test
a. T-Paired Test was used to analyze the mean of
strength and recovery enhancement before and
after the treatment in each group
b. Wilcoxon Test was used to analyze the non-normal
distributed data.
The normal distributed data used parametric statistic
test or T-Independent Test in significance standard p =
0.05 to compare the exercise impact in group 1.
Results
The Requirement of Hypothesis Test
Before doing the hypothesis test, there are two
requirements need to be done. First, the data must be in
normal distribution. Second, the data must be homogeny.
Therefore, the normality and homogeneity test should be
done at first.
Normality Test
Normality Test was using Shapiro-Wilk Test.
The table above showed that the value of sig. was
bigger than 0.05 in general. Thus, it can be concluded that
all the data above were normal distributed data.
Homogenity Test
The Homogenity Test was used to know the similarity
of the variant from some population.
The table 2 above showed the variety of homogeny
data. Since the test criteria was the value of sig. is bigger
than 0.05, it can be concluded that all variables from the
groups had same variation or homogeny.
Hypothesis Test
The hypothesis test was done to answer the problem
offered in this study. The data were obtained from the test
given to the respondents. Thus, the result will be proceed
and analyzed statistically to test the hypothesis done
before.
The Paired Sample T-Test
The Paired Sample T-Test was used to test the
differentiation on paired up sample.
Table 3 above displayed the counting result of Paired
Sample T-Test. The variable of leg muscle (leg), stomach
muscle (sit), arm muscle (push), and recovery (rec) in
Core Stability group with 1:1 interval had the mean sig.
value bigger than 0.05, which accepted the Ho. Also,
there was no significant discrepancy among the power of
leg muscle, stomach muscle, arm muscle, and recovery
before and after the exercise.
In the Core Stability group with 1:2 interval, the
variable of leg muscle (leg) and recovery (rec) had the
mean sig. value more than 0.05 or sig. > 0.05 by accepting
the Ho. Thus, there were no significant differences
between the leg muscle and recovery before and after
the exercise. On the other sides, the variable of stomach
muscle (sit) and arm muscle (push) had the mean sig. less
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Position I: Bridge

Position II: Bridge &
Leg Extension

Position VI: Side Bridge

CORE
STABILITY

Position V: Prona Bridge &
Leg Left

Position III: Hip Ups

Position IV: Prona Bridge
Figure 2. Core Stability Circuit

Table 1. The Result of Normality Test
Test of Normality
Core Stability 1:1

Core Stability 1:2

Leg Muscle Strength

Pre-Test

PostTest

DeltaTest

Leg Muscle Strength

PreTest

PostTest

DeltaTest

Sig.

0.273

0.305

0.305

Sig.

0.230

0.480

0.918

Stomach Muscle
Strength

0.571

0.692

0.061

Stomach Muscle
Strength

0.875

0.225

0.232

Arm Muscle Strength

0.601

0.563

0.232

Arm Muscle Strength

0.646

0.905

0.691

Recovery

0.480

0.119

0.392

Recovery

0.480

0.545

0.527
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Table 2. The Result of Homogenity Test
Test of Homogeneity of Variances
Leg Muscle Strength

Pre-Test

Post-Test

Delta

Sig.

0.552

0.602

0.122

Stomach Muscle Strength

0.188

0.144

1.000

Arm Muscle Strength

0.967

0.910

0.213

Recovery

1.000

0.526

0.286

Table 3. The Counting Result of Paired Sample T-Test
Paired Samples Test
Core Stability 1:1
Pair 1
Pair 2
Pair 3
Pair 4

Pre_Leg – Post_Leg
Pre_Sit – Post_Sit
Pre_Push – Post_Push
Pre_Rec – Post_Rec

0.237
0.052
0.195
0.241

Similar
Similar
Similar
Similar

Pre_Leg – Post_Leg
Pre_Sit – Post_Sit
Pre_Push – Post_Push
Pre_Rec – Post_Rec

0.336
0.010
0.029
0.066

Similar
Different
Different
Similar

Core Stability 1:2
Pair 1
Pair 2
Pair 3
Pair 4

Table 4. The Result of Independent Sample T-Test of 1:1 and 1:2 interval exercise
Independent Samples Test
Sig. (2-tailed)
Leg Muscle Strength

Equal Variances Assumed

0.013

Stomach Muscle Strength

Equal Variances Assumed

0.032

Arm Muscle Strength

Equal Variances Assumed

0.017

Recovery

Equal Variances Assumed

0.033

than 0.05, which rejected the Ho. Therefore, there was a
significant difference between stomach and arm muscle
before and after the exercise.
The Independent Sample T-Test
The Independent Sample T-Test was used to observe
the dissimilarity between two free samples or unpaired
sample. It compared the 1:1 interval Core Stability
exercise with 1:2 interval exercise against the strength of
leg muscle, stomach muscle, arm muscle, and recovery.
All variable, including leg muscle strength, stomach
muscle strength, arm muscle strength, and recovery had
the sig. value less than 0.05 which rejected the Ho. Hence,
it was concluded that there was dissimilarity between
the mean result of 1:1 interval exercise and 1:2 interval
exercise toward leg, stomach, and arm muscle strength.

Information
Ho rejected
(different)
Ho rejected
(different)
Ho rejected
(different)
Ho rejected
(different) (similar)

Discussion
The Use of 1:1 Interval on Core Stability Circuit
Exercise towards Strength and Recovery.
Strength.
Stabilization is one of the exercise forms for core
training or muscle core training. Core stability is the
ability to control the body position and movement through
hip and feet to optimize the possibility production,
transfer, strength and movement to the terminal segment
in integrated kinetic activity [5]. The data from cross
sectional study showed the significant relationship among
the variable of core muscle power, run, throw, and jump
of young and healthy individual [8,9]. On the other words,
the strength ability will be increased along with the right
and sequence core muscle training.
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Recovery.
In its practice, the core stability circuit exercise with
1:1 intensity made the break time to move from one post
to another post equal with the practice time. In circuit
training practice, six posts with Bridge, Bridge & Leg,
Extension, Hip Ups, Prona Bridge, Prona Bridge &
Leg Lift, Side Bridge were used to higher the exercise
intensity. With higher intensity and minimum break time,
the recovery ability will be increased.
The Use of 1:2 Interval on Core Stability Circuit
Exercise towards Strength and Recovery.
According to Akuthota, core muscle exercise is the
main requirement for some sports, such as athletic sport
or track and field, climbing, and football. It is also found
in daily activity such as sit, stand, and walk in straight
position [10, 11]. Core stability is commonly used to
strengthen the muscle around the stomach, waist, and
hip. The muscle around these areas have important role in
stabilizing and controlling the waist posture by using tonic
muscle or postural during the body exercise [12]. The
muscle that in charge to the core stability exercise were;
multifidus muscle, transversus abdominis, abdominis
oblik external/ internal, paraspinalis, gluteus, behind part
of diafragma, and hip muscle. The ventral, multifidus,
transversus abdominis, and oblique abdominis muscle
gave core stability through the cooperative contraction
before moving. The multifidus muscle had function
as intersegmental muscle which placed on spiral part
followed by interspinales and intertransverse muscles.
These muscles controlled the movement spine unit by
lifting the things and while spinning the core. Therefore,
the core stability exercise will increase the strength of
stomach and leg muscle.
Significant Differences on 1:1 and 1:2 Interval in
Giving Strength and Recovery Effect.
Strength.
The interval method had purpose to make or to modify
the time break in exercise. The interval commonly used
in an exercise was 1:1 and 1:2. It had its own goal to
increase the physical performance. The long time break
for each set was recommended for helping the recovery
on nerve system which had impact on the consistency of

the movement [13-16]. It was also helping the recovery
of the energy system in glycolysis and the removal
of biochemical substation from muscle exhaustion.
Therefore, in this study, the interval 1:2 was more proper
to enhance the strength ability. In core stability exercise, it
was suggested not to use short interval time break because
it potentially obstructs the recovery energy in muscle.
Recovery.
In core stability circuit exercise with 1:1 intensity
made the break period to move from one post to another
post equal with the time practice. Through enhancing the
intensity and minimizing the time break, the recovery
ability on core stability 1:1 is more effective.
Significant Interaction of Core Stability Circuit with
1:1 and 1:2 Interval toward Strength and Recovery.
Based on the analysis, it can be seen that there was
interaction or relation between the core stability circuit
and interval using. The exercise with circuit method made
the exercise more varies and had many posts in one set
which then higher the exercise’s intensity. Meanwhile,
the exercise with high intensity interval might have
indirect connection with lung system. But, this exercise
probably enhances the strength of the respiration muscle
and the expiratory flow rates because it allowed the higher
adaption process on the lung ventilation when performing
the physical activity.
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Conclusion
Indeed, the result of this study can be concluded that
core stability exercise was able to increase the physical
performance of arm, leg, and stomach muscle strength.
In addition, core stability exercise could be applied with
circuit and high intensity of interval training to enhance
the recovery. Moreover, the effective exercise method
with different ratio can be seen from the goal achieved
from the training plan. However, further study should
consider the effect of 1:1/2, 1:1, and 1:2 ratio exercise
physiologically. Further, keeping the exercise’s intensity
high by maintaining the heart rate using heart rate monitor.
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Abstract
Purpose:

Material:

Results:

Conclusions:
Keywords:

Irisin is defined as a myokine secreted by skeletal muscle contraction. Myokines are associated with energy
metabolism and muscle regeneration capacity. They provide support for active muscles with acute or regular
exercises. The aim of this study was to determine the effect of acute exercise on the hormone levels of irisin
in taekwondo athletes.
Thirteen volunteer elite taekwondo athletes (7 males, 6 females) participated in the study between the ages
of 16-20. At the beginning of the study, participants’ body compositions were determined. Blood samples
were taken before and after acute exercise at 8:00 am after overnight fasting. Plasma irisin hormone analyzes
were determined by Enzyme-Linked Immuno Sorbent Assay (ELISA) method. The analysis of the data was
tested with two-factor (time-gender) analysis of variance in repeated measures.
Significant differences were found between body weight, height and body fat percentage in both male and
female athletes (p<0.05). There was no significant difference between the averages of age, sports experience
and body mass index (p>0, 05). The effect of acute exercise and gender on irisin levels was not significant
(p>0.05).
As a result, it can be said that acute exercise and gender did not affect the hormone levels of irisin in elite
taekwondo athletes.
irisin, acute exercise, gender, skeletal muscle, blood.

Introduction1
Skeletal muscle is to be a secretory organ responsible
for the production of hundreds of peptides classified as
myokines [1, 2]. Irisin, a myokine that is linked to the
recently-defined
peroxisome
proliferator-activated
receptor -γ coactivator -1α (PGC-1α) is released from
the skeletal muscle [3]. The irisin hormone stimulates
the fibronectin type III domain containing 5 (FNDC5)’s
expression [4]. FNDC5 divided into parts and ensures
the increase of energy expenditure thanks to exercise [5.
6]. Irisin takes part the circulation and connects with the
white adipose tissue receptor [3]. Irisin, stimulating the
uncoupling protein-1 (UCP1) secretion, causes the white
adipose tissue to transform into a brown adipose tissue
that has more mitochondrias [7]. It has been reported that
irisin increases the expression of the genes for oxygen
and energy consumption [3]. It reports that irisin plays
an important role in obesity and metabolic disorders [8].
Many studies conducted after the discovery of irisin
revealed controversial results in terms of circulating levels
of irisin, especially after exercise The studies reported
that acute or chronic exercise has an important effect on
the increase of the irisin levels [9, 10]. In addition, there
are studies that exercise has no impact on the irisin level
[11, 12] or has reductive impacts on it [13, 14].
In the literature, I observed that the subjects were
not high level athletes. I have found that the studies
on the determination of the acute endocrine responses
taking place after the fight contact sports were highly
insufficient. In this study, the objective is set to determine
the effect of acute exercise and gender on irisin of the elite
© Arıkan Ş., 2018
doi:10.15561/20755279.2018.0604
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taekwondoists in the Turkish national team.
Material and Methods
Participants: Elite-level male (n=7, age=19.29
±0.57 years) and female (n=6, age=20.17±0.87 years)
taekwondoists participated in the study. Athletes have
been composed of Turkish national team who won
various degress in European, World and Olympic. Prior
to the study, the subjects were examined by a physician.
Their written permissions specifying that they are
ready to participate in it were received. The study was
conducted in compliance with the Helsinki Declaration
and approved by the local ethics committee at Faculty of
Sports Sciences, Selçuk University.
General design of the study: The body composition
measurements of the subjects were taken at 8:00 am after
staying hungry at the previous night. Blood samples
were taken before and immediately after acute exercise
under equal conditions. The subjects were warned not to
perform heavy physical activities until at least 48 hours.
They were told not to use any drug or liquid food that
could affect the values.
Determination of body composition: The body heights
(cm) of the volunteers were measured by using a Secabrand mechanic weight with height measuring mechanism
with 1 mm sensitivity. Their body weights (kg) were
determined at 100 g sensitivity with their outfits of shorts
and t-shirts. The body mass index (BMI) was calculated
by dividing the body weight (kg) by the body height (m)
square [15]. To determine the percentage of the body fat,
a Holtain skinfold caliper was used applying 10 g/sq mm
pressure at every angle. Triceps, biceps, subscapularis and
suprailiac skinfold thicknesses were taken and body fat
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was determined [16].
Acute exercise: After 30 minutes of general warmup, the athletes completed 25 minutes main technical
repetition, a binary loading competition, a high level of
technical work and 15 minutes cooldown. Taekwondo
training, which was 120 minutes in total, was applied in
%70-80 intensity.
Biochemical analysis: After an overnight fasting, the
blood samples were taken by the health personnel at 8:00
a.m. in the morning before and after the exercise. The
plasma samples were centrifuged at +40C at 3000 rpm for
20 minutes and were frozen at -200C. Plasma irisin levels
were determined by Enzyme-Linked Immuno Sorbent
Assay (ELISA) method using commercial kits. Plasma
total cholesterol, triglyceride and glucose levels were
determined by Abbort-brand (Archıtect model) device.
Statistical analysis: Statistical analysis was performed
using SPSS for Windows (version 16.0, SPSS Inc.
Chicago, IL, USA). Arithmetic mean and standard
error average of all variables obtained in the study were
calculated.
The normal distribution and homogeneity of the data

were examined. The effects of exercise and gender on
plasma irisin level and other biochemical variables before
and after exercise were tested. After post-hoc Bonferroni
correction, it was tested with two-factor (time-gender)
variance analysis in repeated measurements. In the
variables where gender factor is important, the differences
between the groups were analyzed by t test. The pre- and
post-exercise changes in the variables where exercise
factor is important were analyzed with t-test in dependent
groups. The levels of statistical significance were set at
p<0, 05.
Results
No significant difference between the age, sports
experience, and body mass index averages of the male
and female athletes were determined (p>0, 05). It was
observed that the body weight, height and body fat
percentage were significantly within the groups (p<0, 05)
(Table 1).
The effect of acute exercise (p=0.34) and gender
(p=0.57) on hormone levels of plasma irisin was not

Table 1. Physical characteristics of subjects
Men

Indicators

Women

p

Ort

±

SEM

Ort

±

SEM

Age [years]

19, 29

±

0, 57

20, 17

±

0, 87

0, 40

Sports experience [years]

8, 14

±

1, 03

8, 17

±

0, 60

0, 99

Body weight [kg]

72, 71

±

4, 78

57, 00

±

4, 11

0, 03*

Height [cm]

186, 43

±

3, 06

172, 67

±

1, 45

0, 00*

BMI [kg/m2]

20, 79

±

0, 82

19, 03

±

1, 08

0, 22

Body fat, %

8, 91

±

0, 53

18, 40

±

1, 34

0, 00*

*p<0, 05 Significant differences among the groups; Body mass index (BMI)
Table 2. Effect of gender and the training irisin and biochemical variables
Pre
Variables

Post

Group

Ort

±

±

SEM

Ort

±

±

SEM

M

46, 14 ±

±

11, 15

47, 76 ±

±

10, 36

W

57, 92 ±

±

8, 99

51, 85 ±

±

6, 91

Glucose (mg/
M
dL)

84, 43 ±

±

2, 62

103, 43 ±

±

9, 06*

W

82, 50 ±

±

4, 26

113, 17 ±

±

11, 03*

M

7, 29

±

±

0, 21

8, 49

±

±

0, 72

W

6, 90

±

±

0, 43

8, 30

±

±

0, 85

M

80, 29 ±

±

12, 14

95, 14 ±

±

13, 89

W

57, 83 ±

±

7, 60

82, 00 ±

±

8, 47

İrisin (ng/mL)

Total
Cholestrol
Triglycerides

E

E×G

G

0, 34

0, 11

0, 57

0, 00

0, 36

0, 66

0, 08

0, 88

0, 59

0, 01

0, 48

0, 25

* Significant difference in pre-exercise values (p<0, 05); ¥p<0, 05 Significant differences among the groups; E= Effect of
exercise; G= Effect of gender; E×G= Exercise-gender interaction; M=men; W=women.
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significant. There was no significant change in the
hormone level of irisin after acute exercise in both women
and men. Changes in the hormone level of irisin after
acute exercise were not different significantly in male and
female athletes (p=0.11). The effect of acute exercise on
glucose (p=0.00) and triglyceride (p=0.01) was significant
(Table 2).
Discussion
The irisin is a miyokine that plays a significant role in
the regulation of metabolic systems [3]. Hence, numerous
studies were conducted on how the irisin is affected by
training but contradictory results were obtained. In many
studies conducted on humans and rodents, presence of a
relation between the irisin levels and energy consumption
was identified [17, 18]. There is a positive correlation
between acute exercise and circulating levels of irisin
[19, 20]. Huh et al. [20] reported that acute whole-body
vibration exercise increased the level of irisin, but there
was no change in irisin levels after a 6-week training
program. Likewise, Tsuchiya et al. [21] compared the
levels of irisin in the male individuals in different types of
exercises. The results of the study showed that endurance
exercises resulted in a more significant increase than
the exercises performed in combination (resistance +
endurance).
The results of present study are incompatible with
the above studies, which report that acute exercise has an
increasing effect on the levels of irisin. In this study, acute
exercise and gender did not affect the levels of irisin in
athletes. In addition, it was concluded that the changes
of irisin levels were similar in both male and female
athletes before and after exercise. In accordance with this
study, Kurdiova et al. [12] reported that acute exercises
of endurance and strength training performed did not
affect the levels of irisin in both sedentary and trained
individuals. Pekkala et al. [22] found no difference in the
levels of PGC-1α, FNDC5 and serum irisin in the skeletal
muscle after a 1-hour low-intensity aerobic exercise in
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Abstract
Purpose:

Material:

Results:

Conclusions:
Keywords:

Among products used as ergogenic substances by sportsmen, royal jelly and honey have attracted attention
in recent years. This study was carried out to determine the effect of royal-jelly and honey mixture on weight
lifting performances and some hormone test of athletes.
Randomly selected healthy 29 athletes, aged between 20 and 25 years, were divided into two groups. Placebo
(corn starch) was given to the Control Group and 5 grams of royal jelly + 45 grams of honey mixture was
given to the experimental group for eight weeks. After one week of weight adjustment workout; maximum
weight (bench press, shoulder press, squat, deadlift and arm curl movements) that each athlete can lift was
determined and hormones (Free T4, Free T3, Cortisol, Insulin, Total Testosterone and ACHT, TSH, Growth
Hormone, Prolocatin, FSH, LH) were examined at pro-exercise, after four weeks of exercise, and after eight
weeks of exercise.
As a result of the study, a statistical increase in the weights lifted in the bench press, squat, arm curl, deadlifts
and shoulder press movements in the second and third measurements with respect to the first measurement
was determined within both groups (p<0.001). While according to the hormone test results in placebo and
experimental groups, there was no significant difference in free T3 , total testosterone variables intra-groups
and inter-groups (p> 0.05), but there was significant difference in free T4 value in 2. measurements of groups
(p = 0.030) and between the 2. and 3. measurements in the test group in the variable of insulin hormone (p
<0.001).
In conclusion, it is thought that in young males performing maximal strength workout, royal jelly + honey
supplement does not affect the increase in weight lifted, this increase is due to the weight training applied,
but it causes some hormone changes.
exercise, performance, nutrition, royal jelly, honey, ergogenic aid.

Introduction1
The use of substances, methods and materials other
than natural ability and training in order to improve
sportive performance is called ergogenic aid. For many
athletes, winning is the only goal. As long as moments,
millimeters, grams are important to gain and lose, the use
of methods or materials that will improve performance
will also be important.
Among products used as ergogenic substances by
sportsmen, royal jelly and honey have attracted attention
in recent years. Royal jelly is a bee product in a creamy
structure secreted by young worker honey bees. Average
moisture content of royal jelly is 60-70%; crude proteins
are 12-15%, lipids are 3-6%, sugar is 10-16%, and lowmolecular-weight compounds (vitamins such as vitamin
E, biotin, folic acid, inositol, niacin, pantothenic acid,
pyridoxine, riboflavin, thiamine, and minerals such
as copper, zinc, iron, calcium, manganese, potassium,
sodium and free amino acids) are 2-3% [1].
It has been determined that footballers who took
royal jelly to have a higher average in terms of body
© Büyükipekçi S., Sarıtaş N., Soylu M., Mıstık S., Silici S., 2018
doi:10.15561/20755279.2018.0605
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height, body mass, muscle and bone component [2]. In
another study they have determined that serum amino
acid content, BUN, and creatine levels, which are of the
biochemical parameters of the athletes, were influenced
when they give royal jelly to 40 male swimmers between
the ages of 18-25 [3].
Among the bee products, the most known is honey and
carbohydrates are the main components that make up about
95% of the dry weight. For this reason it is an important
source of energy for athletes. It contains carbohydrates
as well as biologically important compounds such as
organic acids, proteins, amino acids, minerals, phenolic
compounds, vitamins, minerals and aroma compounds
and has beneficial health effects [4].
The stress formed on the human organism by the
exercise has a variety of physiological and metabolic
effects on the tissues such as blood [5]. It is stated that
these differences depend on the intensity, duration,
frequency of exercise and physical, physiological and
conditional state of the subjects participating in the study
[6]. For this reason, athletes practice various resistance
exercises with the aim of increasing their general
strengths, such as weight lifting exercises, which are
powerful stimuli for the muscular nervous system [7]. It is
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reported that changes in blood concentrations of various
hormones during or after exercise may occur depending
on the duration of the training and it is necessary to know
the hormonal responses to the exercise [8].
This study was aimed to determine the effect of royaljelly and honey mixture on weight lifting performances
and some hormones of athletes, considering that royal-jelly
and honey mixture performing maximal weight workout
may increase the strength and muscle development in
motoric characteristics of the athletes.
Materials and Method
Participants: 30 male volunteers attending Erciyes
University School of Physical Education and Sports
participated in this study. Randomly selected healthy 30
students, aged between 20 and 25 years, were divided
into two groups; placebo (corn starch) was given to
the Control Group and honey mixture was given to the
experimental group. After the trial started, since 1 student
in the experimental group left the study because of some
reasons; the study continued with a total of 29 volunteer
students, with 14 students of experimental group and 15
students of control group.
Research Design: The 14 volunteers in the
experimental group were given 5 grams of royal jelly
+ 45 grams of honey, a total of 50 grams of mixture
provided from Altıparmak Co, for 8 weeks and 20-30
minutes before breakfast. 15 volunteers in the control
group received 50 grams of placebo (corn starch) in the
same way. Body weight was measured with athletes in the
standard sportswear, with a bias of ± 100 gr (Tanita TBF
401 A Japan) in the upright position. Stature measurement
was performed in the Frankfort plane with the wall
mounted measure while the feet were naked. The body
mass index was obtained by dividing body weight by
length in meters, and was classified according to WHO
criteria [9].
After a week of weight adjustment exercises, the
maximum weight lifting weight that each athlete could lift
was determined and the athletes were taken to work out
after 10 minutes of running and stretching exercises. The
weight training sets were formed by the movements of the
bench press, shoulder press, squat, deadlift and arm curl,
the series were formed by weight lifting determined for
each of the athletes, with lifting 80% of maximum weight
for 7 times, 85% for 5 times, 90% for 3 times, 95% for 2
times, and 100% for 1 time. The weight exercises were
continued for 2 months (8 weeks), 4 days a week, 2 hours
a day with intervals of 3-5 minutes between sets and with
intervals of 3 minutes between the series. Athletes were
subjected to a pyramid training program that began with
80% capacity, reached 100% capacity and returned again
to 80% capacity.
Before starting to work, blood samples were taken
from the volunteers in medical college blood donor unit
between 08: 00-09: 00 am in the morning of 4th and 8th
weeks from the start of the study with empty stomach and
analyzes were made.
Blood samples taken were analyzed in Erciyes

University Hospital Central Laboratory over service
procurement. Free T4, Free T3, Cortisol, Insulin, Total
Testosterone and ACHT, TSH, Growth Hormone,
Prolactin, FSH, LH hormones were examined. Hormone
Tests were evaluated by Siemens Advia Centaur XP
Immunoassay System.
Statistical Analysis: SPSS software package was
used for statistical evaluation of the data obtained in the
study. The normality test of the variables was tested with
the shapiro-wilk test. Nonparametric tests were used
because variables which were not normally distributed
did not fulfill parametric test assumptions. Statistical
notations are expressed as median (25th percentile 75th percentile). The Mann-Whitney U test was used to
compare differences between groups, and the Friedman
test was used to analyze statistical changes over time. The
Dunn-Bonferroni test was performed as a post hoc test.
Significance level was taken as p <0.05.
For the research, ethics committee permission with
number 2012/567 and date 07/8/2012 was obtained from
Erciyes University Deanship of Faculty of Medicine
and all volunteers were informed about the project and
consent form was obtained from all volunteers.
Results
There were no significant differences found in terms
of age, height, body weight, body mass and index values
both in time and between the groups for both the placebo
and the experimental groups participating in the study (p
> 0.05) (Table 1).
In 2. and 3. measurements (p <0.05) in the inter-group
bench press (kg), in 1.,2. and 3. measurements (p <0.05),
in squat (kg), in 2. measurement (p <0.05), in arm curl
and in 2. measurement (p <0.05) in the shoulder press,
the inter-group differences were found to be significant
(p <0.05). There was no inter-group difference in the
Deadlifts movement (p> 0.05).
In both groups, a statistically significant increase
was found in the weights lifted in the bench press, squat,
arm curl, deadlifts and shoulder press movements in the
second and third measurements with respect to the first
measurement and it was determined that the differences
between all measurements were significant (p<0.001)
(Table 2).
There was no significant difference in free T3,
total testosterone hormones between the placebo and
experimental groups (p> 0.05). It was determined that the
difference in free T4 values at the second measurement of
the groups (p = 0.030) was significant.
According to the multiple comparison test (intragroup), there was no significant difference between 1. and
2., 1st and 3rd measurements in the insulin hormone test
group, but the difference between 2. and 3. measurements
was found to be statistically significant (p <0.001). In
cortisol hormone, the difference between the 1. and
3. measurements in the placebo group (p = 0.042) was
significant (Table 3).
There was no significant difference in ACTH,
TSH, growth hormone, prolactin and LH hormones
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Table 1. Characteristics of the control and experimental group
Variable

Time

Age (Years)
Stature (cm)

1
1
1
2
3
1
2
3

Body weight (kg)

BMI (kg/m2)

Placebo (n=15)
Median (25-75%)
23 (21-24)
174 (169-178)
66.10 (62.20-74.70)
66.30 (63-74.30)
66.60 (62.10-74.50)
21.70 (20.80-23.30)
21.60 (20.90-23.50)
21.50 (21-23.60)

Royal Jelly (n=14)
Median (25-75%)
22 (21-22.25)
173.5(170.75-186)
77.25 (65.43-87.60)
78.45 (65.30-85.55)
78.80 (66.73-86.20)
23.25 (21.70-26.63)
22.95 (21.38-26.90)
23.40 (21.73-26.53)

P*
0.136
0.469
0.071
0.070
0.046
0.148
0.142
0.095

P #: intra-group comparison (Friedman test), P *: inter-group comparison (Mann-Whitney U test), Median, (25p-75p)
= (25 percentile-75 percentile) 1 = pro-exercise, 2 = after 4 weeks of exercise, 3 = after 8 weeks of exercise.
Table 2. Comparison of bench press, squat, arm curls, deadlifts and shoulder press movements of the groups
Variable

Bench press (kg)

Squat (kg)

Arm Curls (kg)

Deadlifts (kg)

Shoulder Press (kg)

Time
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#

Placebo
Median (25p-75p)
50.0 (47.0-50.0)a
56.0 (49.0-58.0)b
59.0 (56.0-69.0)c
p<0.001
70.0 (70.0-80.0)a
78.0 (73.0-85.0)b
85.0 (80.0-92.0)c
p<0.001
30.0 (30.0-32.0)a
34.0 (32.0-37.0)b
38.0 (36.0-41.0)c
p<0.001
70.0 (58.0-86.0)a
75.0 (62.0-88.0)b
80.0 (66.0-91.0)c
p<0.001
35.0 (30.0-39.0)a
38.0 (34.0-41.0)b
42.0 (37.0-46.0)c
p<0.001

Experiment
Median (25p-75p)
52.0 (48.5-65.0)a
61.0 (56.3-70.3)b
70.0 (61.5-75.5)c
p<0.001
80.5 (79.3-95.5)a
90.0 (84.8-106.3)b
99.0 (92.0-115.0)c
p<0.001
33.0 (28.3-40.0)a
39.5 (33.8-43.0)b
42.0 (37.5-46.0)c
p<0.001
78.5 (73.8-83.0)a
82.0 (79.5-90.0)b
90.0 (85.0-96.5)c
p<0.001
38.5 (34.3-42.8)a
42.5 (39.8-46.0)b
46.5 (41.8-49.5)c
p<0.001

P*
0.149
0.028*
0.028*
0.003*
0.001*
0.001*
0.230
0.039*
0.094
0.136
0.220
0.095
0.057
0.023*
0.052

abc: If the alphabetical upper symbols in the same column carry separate letters, this indicates the significance of
difference between the groups P #: intra-group comparison (Friedman test), P *: inter-group comparison (MannWhitney U test), Median, (25p-75p) = (25 percentile-75 percentile) 1 = pro - exercise, 2 = after 4 weeks of exercise, 3
= after 8 weeks of exercise.
between the placebo and experimental groups (p> 0.05).
According to the multiple comparison test (intra-group),
in experimental group in FSH, the difference between 1.
and 3. measurements (p = 0.030) was determined to be
significant (Table 4).
Discussion
When the researches are examined, it is observed that
the number of researches related to use of royal jelly and
honey in exercise and sports studies is very low. The lack
of such studies in the literature raises the importance of
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our study and limits the discussion of the results. For
this reason our research results are compared with other
ergogenic support products.
In the majority of previous studies made with voluntary
individuals; since energy expenditures due to nutrient and
energy intakes would be different due to having free living
conditions, nutrient uptake was recorded for one week at
the beginning of the study and carbohydrate, fat, protein
and total energy intake of the control and experimental
groups at the beginning of the study did not show any
statistical difference. In this study, it was determined
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Table 3. Comparison of hormonal changes of the groups
Variable
Free T4 (ng/dL)

Free T3 (pg/mL)

Cortisol (ug/dL)

Insulin (uIU/mL)

Total Testosterone (ng/dL)

Time
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#

Placebo
Median (25p-75p)
1.16 (1.10-1.24)
1.26 (1.15-1.39)
1.24 (1.17-1.32)
0.131
3.66 (3.55-3.84)
3.80 (3.56-3.90)
3.72 (3.55-3.88)
0.709
12.00 (9.15-15.80)a
17.70 (11.80-20.50)b
16.00 (15.00-18.10)b
0.042*
5.39 (3.39-8.54)
4.40 (2.34-7.02)
5.67 (4.20-16.80)
1.000
453.00 (322.00-643.00)
490.00 (438.00-550.00)
446.00 (356.00-513.00)
0.369

Experiment
Median (25p-75p)
1.09 (1.02-1.20)
1.18 (1.08-1.24)
1.21 (1.08-1.23)
0.055
3.70 (3.51-3.88)
3.77 (3.39-3.99)
3.68 (3.44-3.82)
0.925
15.15 (11.75-19.18)
17.10 (14.55-20.15)
17.05 (14.78-19.08)
0.242
6.68 (3.35-9.01)ab
3.42 (2.18-6.75)a
7.23 (4.83-11.78)b
p<0.001
406.50 (363.25-574.75)
432.50 (395.25-535.75)
430.50 (334.00-580.25)
0.874

P*
0.148
0.030*
0.154
0.991
0.821
0.525
0.077
0.880
0.431
0.612
0.682
0.583
0.871
0.270
0.872

abc: If the alphabetical upper symbols in the same column carry the separate letter, this indicates the significance
of inter-group difference. P #: intra-group comparison (Friedman test), P *: inter-group comparison (Mann-Whitney
U test), Median, (25p-75p) = (25 percentile-75 percentile) 1 = pro- exercise, 2 = after 4 weeks of exercise, 3 = after 8
weeks of exercise, T3 = Triiodothyronine, T4 = Thyroxine.
Table 4. Comparison of adenohypophyse hormone variables of the groups
Variable
ACTH (pg/mL)

TSH (µU/mL)

Growth Hormone (ng/mL)

Prolactin (ng/mL)

FSH (mIU/mL)

LH (mIU/mL)

Time
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#
1
2
3
P#

Placebo
Median (25p-75p)
18.90 (17.10-37.70)
26.70 (18.40-34.10)
24.40 (20.90-37.50)
0.077
2.09 (1.13-4.45)
2.96 (1.75-3.42)
2.23 (1.11-3.65)
0.077
0.07 (0.06-0.19)
0.09 (0.05-0.19)
0.13 (0.05-0.22)
0.675
7.70 (5.99-12.04)
9.20 (7.09-11.57)
9.13 (7.42-10.41)
0.711
2.63 (2.07-3.06)
2.21 (1.87-3.36)
2.63 (2.18-3.65)
0.146
3.67 (2.78-4.33)
3.72 (3.20-6.31)
4.05 (2.98-5.13)
0.882

Experiment
Median (25p-75p)
28.60 (21.60-41.05)
29.15 (21.43-36.05)
36.00 (25.75-45.80)
0.242
2.18 (1.66-3.06)
1.84 (1.42-2.39)
2.25 (1.75-3.36)
0.116
0.10 (0.05-0.22)
0.08 (0.05-0.15)
0.09 (0.05-0.14)
0.429
9.72 (7.40-14.09)
7.60 (6.26-11.80)
9.33 (6.82-14.33)
0.063
3.43 (1.94-4.12)a
3.42 (1.66-4.66)ab
3.91 (2.22-5.17)b
0.033*
4.48 (3.07-5.11)
3.79 (2.70-5.69)
5.03 (231-6.60)
0.063

P*
0.201
0.747
0.085
0.813
0.134
0.983
0.804
0.785
0.181
0.093
0.290
0.598
0.230
0.158
0.131
0.444
0.747
0.326

abc: If the alphabetical upper symbols in the same column carry the separate letter, this indicates the significance of
inter-group difference. P #: intra-group comparison (Friedman test), P *: inter-group comparison (Mann-Whitney U
test), Median, (25p-75p) = (25 percentile-75 percentile) 1 = pro- exercise, 2 = after 4 weeks of exercise, 3 = after 8 weeks
of exercise, = ACTH = Adrenocorticotropic hormone, TSH = Thyroid stimulated hormone, FSH = Follicle stimulated
hormone, LH = Luteinizing hormone.
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that there was no significant inter-group and inter- group
differences in the body mass index variable. Consistent
with this result, there was no significant difference in
body mass index of individuals as a result of 6 grams /
day royal jelly application for 4 weeks on healthy humans
[10]. In another study conducted with royal jelly, it was
determined that there was no significant difference in the
body mass index variable in the intake of royal jelly for 6
months [11]. In a study in which royal jelly was given to
the swimmers, it was found that there was no significant
difference in the body mass index [12].
While resistance training increases strength and
resilience, it also increases muscle protein synthesis and
hypertrophy [13]. In this study, inter- group differences
between the 2. and 3. measurements in the bench press,
1., 2. and 3. measurements in the squat, 2. measurement
in arm curl and 2. measurement in shoulder press were
significant. There was no inter-group difference in
Deadlifts. Statistically significant increases were detected
in the second and third measurements of the bench press,
squat, arm curl, deadlifts and shoulder press movements
in both groups with respect to the first measurement and
the differences between all of the measurements were
determined to be significant.
A randomized, double-blind, placebo-controlled study
in which effect of creatinine monohydrate on anaerobic
performance and maximal force was determined, indicated
that loading with 20 g·d-¹ of creatine monohydrate for
7 days increased (5.4% increase) from the Wingate
anaerobic test, but it had no effect on strength peak power
or body weight [14].
In a study of weight training and the effect of
glutamine supplementation in young adults aged between
18-24 years, a statistically significant increase in squat
and bench press movements of both groups treated
with glutamine and placebo was observed but muscular
performance and body composition was not affected in any
way [15]. Strength increase occurred in training men who
used a six-week multi-blend performance supplement, but
inter-group difference (supplement and placebo) did not
occur [13]. It has been reported that when the essential
amino acid / carbohydrate mixture was given following
weight training, both (placebo and supplement) groups
experienced increase in bench press and squat movements
while the essential amino acid group had a positive effect
on muscle hypertrophy and low nitrogen balance or
low force [16]. In the study of protein metabolism and
strength performance after the use of bovine colostrum
supplementation, it was stated that the use of two weeks
of bovine colostrum supplementation had no effect on
strength performance [17].
During exercise, skeletal muscle glucose uptake
is increased in the absence of insulin. The increase in
muscle glucose uptake may be partly due to relative lack
of oxygen, and it is stated that glucose uptake in the cells
may increase in anaerobic conditions [18]. Although
there was no difference between the placebo and the
experimental groups in our study, there was a statistically
significant increase in the difference between the 2. and
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3. measurements in the experimental group in insulin
hormone. In a study made with royal jelly, 20 g royal jelly
was given to the volunteers and oral glucose tolerance test
was performed and a decrease in serum glucose levels
observed 2 hours after royal jelly application. It has been
reported that this decrease is due to insulin-like substances
in the royal jelly [19].
In this study, ACTH in the placebo and experimental
groups did not show any intra-group or inter-group
differences. Similarly, in a 10-week weight-training
workout in different age groups (30-year-old young
males, 62-year-old adults), it was stated that there was no
difference in ACTH levels between age groups and over
time according to baseline [20].
There was no significant inter-group and intra-group
difference in the prolactin variable in our study. However,
the difference between the 1. and 3. measurements in
the placebo group in cortisol hormone was found to
be significant. In another study, higher cortisol levels
were reported after 5 minutes to 30 minutes of exercise
after soy protein supplementation than whey protein
supplementation [21]. In a study in which effect of specific
protein supplements in strength / power athletes were
determined on the recovery indices after acute-weight
training, 7 male athletes were given 42 grams of protein
supplement before and after exercise in the supplement
group. When the results were evaluated, it was stated that
the difference between the basal measurements at the
cortisol hormone level and the other measurements was
influenced by exercise, and it was emphasized that the
given protein reinforcement had no effect [22].
The increase in hormone release of troxin (T4) and
thyrodotrone (T3) in exercise is related to the regulation
of energy balance in exercise. The thyroid gland hormones
troxin and thyrodotrone have been shown to be increased
with prolonged, severe exercise (type of endurance) and
this increase was stated to be related to energy balance
[18]. In this study, there were no significant inter-group
and intra-group differences between the placebo and
experimental groups, in free T3 and TSH. However, it
was determined that the difference in the 2. measurement
of the groups in free T4 value was significant. The
severity and duration of exercise significantly affects
the circulatory levels of thyroid hormone. In one study,
0-18 to 0-9 km swimming or moderate severity 90
minutes cycling ergometer pedaling did not affect the
thyroid concentration [23]. In another study, there was a
statistically significant decrease in free T3 after intensive
rowing training, but no change in T4 level occurred [24].
According to these results, it can be said that the duration,
severity and frequency of the exercise types applied affect
the hormonal levels.
In our study, there was no significant inter-group
and intra-group difference in the LH variable. It was
determined that the difference between the 1. and 3.
measurements in the FSH variable was significant in the
experimental group according to the multiple comparison
test (Intra-group). In a study conducted on very advanced
training champion athletes, there was no significant
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increase in serum LH and FSH levels immediately after
400 m run. Another study suggests that there might be a
decrease in the testicular response to luteinizing hormone,
although there was no reduction in luteinizing hormone
[25].
During training, the increase in growth hormone is
less in trained individuals than in non-trained individuals
[23]. In other study, emphasized that the release of
plasma stress hormones (cortisol-GH-prolactin) in the
usual stress states is less than the secretion in unusual
stresses and emphasized that the situation may lead to an
extended adaptation of the hypothalamic-hypothalamus
line to long stress conditions [26]. In this study, there was
no statistically significant inter-group and intra-group
difference in growth hormone. Similarly, in training men
who use a six-week, multi-blend performance supplement,
in the study called the effect of weight training on the
workings of anabolic hormones, body composition,
strength and power, it is implicated that multiple mix
performance supplements and weight training had no
effect on serum growth hormone [13].
Although the effects of anabolic steroids on physical
performance cannot be fully determined, it has been
suggested that the testosterone, an anabolic steroid
hormone, stimulates protein deposits and muscle growth
and may provide increases in body weight, lean body
mass, bench press and squat [27]. It has been reported
that testosterone increases with short intensive exercise
and this increase is related to blood lactate concentration
[28]. There was no significant inter-group and intra-group
difference in the total testosterone variables in our study.
Similarly, in a study conducted in weight workouts in
association with soy protein and whey protein, there was
no statistically significant difference between the groups
in the serum free testosterone and total testosterone after
12 weeks of weight training, so it was stated that there
was no effect of supplements [29].
Testosterone levels in men have been reported to
reach their highest levels immediately after weight lifting
exercise [30]. Although there is a post-exercise elevation
in the endurance training group, it is stated that there was a
meaningful decrease in plasma total and free testosterone
in the following recovery period, the decrease might
change in intensity according to the strength and intensity
of the exercises and the amount of calories consumed [31].

Similarly, they emphasized that increased testosterone
levels during short-term exercises were reduced in longterm exercises [32].
Although studies have shown an increase in
testosterone concentration immediately after exercise,
this increase was expressed to decrease to the basal levels
60 minutes after exercise [33, 21]. In this study, it is
thought that testosterone levels might be lowered to the
basal levels at the post-exercise hours.
In this study, royal jelly + honey mixture used for
two months did not have any adverse effects or allergic
reactions on the athletes. However, it should be kept in
mind that the increase in the amount of royal jelly in the
diet supplements or period of usage may result in allergic
reactions.
The limitation in this research is the requirement that
royal jelly and honey mixtures should be given in terms of
kilogram of body weight. The greater number of samples,
the control of the sleep patterns of the volunteers and the
control of the intake and frequency of nutrients throughout
the study, the control of the physical activity level of the
volunteers other than the applied training program could
also strengthen the search.
As a result, in the maximal strength training performed
for 8 weeks, the increase in the bench press, squat, arm
curl, deadlifts and shoulder press movements of the
volunteers was observed. It was seen that this increase
was due to the weight training, that the royal jelly and
honey supplementation did not affect the increase in
weight lifted, but caused some hormonal changes in the
practice. It is suggested that the amount and duration of
royal jelly + honey mixture given as supplement was not
enough and that royal jelly + honey mixture may be more
effective in higher doses for longer periods in subsequent
studies.
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Abstract
Purpose:
Material:

Results:

Conclusions:
Keywords:

The objective of this study was to analyze the effect of different weights of basketball shoes on speed and
jumping performance in male basketball players.
20 male basketball players in two groups, as eyes open (n:10) and eyes closed (n:10) participated in the study.
The two groups performed vertical jump (VJ) and 10m sprint tests with three different weights of shoes (light,
352g; medium, 510g; heavy, 637g). The data were analyzed with Friedman repeated measurements variance
analysis.
In Vertical Jump test, jumping performance of the eyes open group (EOG) with light shoes was found to
be statistically higher as 1.8% and 2.1%, respectively when compared with medium and heavy shoes (p<
0.001). In eyes closed group (ECG), no statistically significant difference was found between any of the 3 shoe
weights in vertical jump performance (p>0.005). In 10 meter (m) sprint test, 10 m sprint time of the eyes open
group was found to be statistically better as 0.5% and 1.6%, respectively when compared with medium and
heavy shoe performance (p<0.001). Medium weight shoe was found to be 1.2% statistically better than heavy
shoes (p<0.001). In eyes closed group, light shoes affected 10m sprint performance statistically better with
1% when compared with heavy shoes (p<0.001).
Wearing light shoes in basketball has 2.1% and 1.6% positive effect on jumping and sprint performance,
respectively. It can increase basketball players’ performance. Choosing light shoes will help provide both
psychological and physical advantages.
Basketball, basketball shoes, footwear, jump, sprint.

Introduction1
In basketball, approximately 997 to 1103 moves are
made during a game [1]. This shows that about 22-25%
of the game period consists of high intensity efforts such
as jumps, technical explosive moves and short sprints
[2]. In each of these high intensity efforts, players need
to produce mechanical actions to speed up and suddenly
slow down the mass of shoe [3]. One should think that
light shoes have a positive effect on performance [4].
Hence, 100 gram decrease in weight decreases the
metabolic cost and maximal oxygen consumption with a
rate of 1%. Wearing light shoes rather than heavy shoes
has been shown to have physiological advantages such
as low oxygen consumption and heart rate [5]. Similarly,
Franz et al. showed that for each 100 g of mass added per
foot, oxygen consumption increased by 0.92% and 1.19%
during barefoot and shod running, respectively [6]. Within
this context, since there are very few studies in literature
in terms of effects of shoe weight on performance the aim
of this study was to determine the effect of shoe weight
on vertical jump and 10 meter sprint performance.
Material and Methods
Subjects. 20 male basketball players who were playing
in the university basketball teams and who were having
training at least 3 days a week (eyes open group: mean
± SD; age 21.8±3 years, body mass 77.4±4.9 kg, height
1.83±4.6 cm; eyes closed group: age 22±1.9 years, body
© Köse B., 2018
doi:10.15561/20755279.2018.0606
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mass 78.1±3.6 kg, height 1.82±4.9) voluntarily participated
in the study. Athletes who had lower extremity injuries at
least for six months were not included in the study. The
participants were told not to have intense training and
use substances which are considered as ergogenic aid 48
hours prior to the tests. Care was taken to make the tests
at a temperature of 23-24 degrees and at the same hour of
the day. The study was carried out according to the ethical
standards of the Declaration of Helsinki and has been
approved by Sirnak University ethical board.
Study design. For the study, the weight of one shoe
of each pair was determined as light (352 g), medium
(510 g) and heavy (637g). The intervals of shoe weights
correspond to upper and lower limits of the existing
basketball shoes [4]. The participants were randomly
divided into two groups: eyes open (n:10) and eyes closed
(n:10). The eyes open group was informed before each
test to raise awareness. The eyes closed experimental
group was not informed about the weights of shoes
and the main idea of the study. The experimental group
who were blindfolded during the tests was not allowed
to lift and touch their shoes. The shoes were put on the
participants by the same researcher during the whole
experimental process. After the tests ended, the eye closed
group was explained the purpose of the study. The tests
were performed randomly in the sports hall with intervals
of 24 hours. Randomization was required as it prevented
the effect of adaptation and learning on athletes and thus
results would be effected. The participants carried out the
tests 3 times in total on different days.
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Experimental measurements. Before the tests, a
15-minute standardized warm up program was conducted
and measurements were performed after a 5-minute rest.
Vertical jump test was measured by using portable platform
(Newtest Power Timer, Finland). The participants were
asked to start the test as half squatting with a knee angle
of 90º, with free hands and the body completely stable.
While the hands of the participants swing up, they jump
as high as possible by taking strength from their knees.
Knees should not be bent at the moment of jumping. The
participants should touch the ground on their heels and
with their knees straight. Before the test, jumps were
performed as a try-out 2 or 3 times at submaximal level.
Later, 3 measurements were taken from each participant
and the best result was recorded. 10m sprint test was
implemented by using photocell (Newtest Power timer,
Finland). 2 photocells were put with a distance of 10m for
the test. The participants started to run from 1m behind
the start photocell and continued until the end of the

second photocell. Before the measurements, necessary
explanation was made to participants. The measurements
were repeated 2 times with intervals of 2 minutes and the
best result were assessed.
Statistical analysis. SPSS- 20 program was used
for the analysis of data. The data of both groups were
calculated with “Friedman Repeated Measurements
Variance Analysis”. In situations where differences were
found as a result of “Friedman” test, “Wilcoxon Paired
Sign Test” was used to find out which group caused the
difference. P<0.05 confidence interval was used for all
statistical procedures.
Result
Vertical jump results are shown in Figure 1. Jump
performance of EOG with light shoes (50.95±2.36 cm)
was found to be statistically higher at a rate of 1.8%
and 2.1%, respectively when compared with medium
(50.04±2.28 cm) and heavy (49.92± 2.26) shoes (p<
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Figure 1. Jumping values of eyes open and eyes closed group with 3 different shoe weights. Asterisk mark significant
differences between shoe conditions (p<0.01). cm: centimeter.
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Figure 2. 10m sprint values of eyes open and eyes closed group with 3 different shoe weights.
Asterisks mark significant differences between shoe conditions (p<0.01). s: Second
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0.001). No difference was found between medium weight
and heavy shoes (p>0.05). In vertical jump performances
of EOG, no statistically significant difference was found
between all three shoe weights (light, medium, heavy) (p>
0.353).
Figure 2 shows 10m sprint results. 10m sprint results
of EOG with light shoes (1.848±0.28 s) were found to
be statistically better than the medium (1.856±0.36 s) and
heavy (1.878±0.40 s) shoe performances with a rate of
0.5% and 1.6%, respectively (p<0.001). Medium weight
shoe was found to be 1.2% statistically better than heavy
shoe (p<0.001). In the eyes closed group, light shoe
(1.856±0.18 s) influenced 10 meter sprint performance
statistically better than heavy shoe (1.875±0.27 s) with a
rate of 1% (p<0.001).
Discussion
The effect of different weights of basketball shoes on
vertical jump performance was compared between two
groups. One group was blindfolded and unaware of the
weight of their shoes, while the other group knew that
their shoe weights were different. In the study, light shoes
of EOG were found to increase VJ performance with a
rate of 1.8% and 2.1%, respectively when compared with
medium and heavy shoes. In the eyes closed group (EOG),
shoe weight was not found to have an influence on jump
performance. Eyes open group with light shoes showed a
better jump performance. We believe that this created a
placebo effect in performance since athletes’ expectations
against light and medium shoes resulted in positive and
negative psychological factors, respectively. Mohr et al.
compared jump performance in basketball players with
heavy and light shoes. They reported that light shoes
caused 2% increase in eyes open group when compared
with heavy shoes. They added that this increase resulted
in psychologically positive and negative expectations for
light and heavy shoes [4]. In another study, Blanche et
al. reported that heavy shoes decreased jump performance
[7]. Unlike Mohr et al. and Blache et al.; Worobets and
Wannop reported that shoe weight did not increase
jump performance in basketball players [4,7,8]. Jumps
characterize one of the motoric features of a basketball
player and in fact vertical jump ability is a very important
component of performance in basketball [7]. Basketball
players need to jump very quickly and to the highest point
to get the ball from the basket before their opponents and
to stop the opponent’s ball. In the present study, increases
were found in the performance of the group who were not
aware of which shoe weight they jumped with. Increases
were also found in the performance of the eyes closed
group who did not know the shoe weight. These results
showed how important psychological factors can be
and that these psychological factors can affect physical
parameters. Thus, as some of the studies conducted so far
show that light shoe weight can increase vertical jump
and thus can encourage basketball players to wear lighter
shoes. Therefore, the belief of basketball players to have
better performance by wearing light shoes may increase.
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One of the remarkable results of the study was that
basketball shoes with different weights affected 10m
sprint performance in both groups. The eyes open group
was found to be statistically better than medium and
heavy shoe performance with a rate of 0.5% and 1.6%,
respectively. Medium weight shoe was found to be 1.2%
better than heavy shoe statistically. In the eyes closed
group, light shoes were found to affect 10 meter sprint
performance 1% better when compared with heavy shoe.
Mohr et al. found 3% performance difference in 10m
sprint time in both eyes open and eyes closed basketball
players who wore light shoes when compared with those
wearing heavy shoes. They stated that performance
advantages of light shoes took place in the first two or
three steps of sprint start. They also added that these
advantages lasted until the end of 10 meters [4]. Vienneau
et al. reported that basketball players who wore light shoes
presented significant decreases in oxygen consumption
and energy expenditure when compared with players
who wore medium and heavy shoes [9]. Worobets and
Wannop reported that shoe weight did not affect sprint
performance in basketball players. They also stated that
decreases in shoe weight did not have positive effects on
performance. For these reasons, they concluded that it may
not be a feature that should be taken into consideration
while choosing shoes [8]. Although some studies other
than basketball showed that light shoes increased running
performance and decreased metabolic need [6, 10-12].
Some other studies reported that light shoes did not have
an influence on running performance [13-17]. In the light
of all these findings, it can be suggested that wearing light
shoes in basketball can increase sprint performance.
Conclusion
As in all sport branches, the primary objective in
basketball is to win as a team and to maximize individual
performance. Since a game can be won within the last
seconds of the game, seconds and even split seconds
are very important in basketball game. Thus, basketball
coaches should take into consideration every detail
such as technical, tactical, condition, ergogenic aid, and
placebo effect and want to get the maximum efficiency
to maximize athletes’ performance. The present study
concluded that better jump performance of the eyes open
group with light shoes created a placebo effect in their
performance increase. The reason of this situation was
that players’ expectations against light and medium shoes
influenced positive and negative psychological factors. In
jump performance, it is thought that better performance of
both groups with light shoes results from physical factors
rather than psychological factors. The results obtained
show that wearing light shoes in basketball has a positive
influence of 2.1% and 1.6%, respectively on both jump and
short distance sprint performance. This can also improve
the performance of basketball players. As a conclusion,
preferring light shoes will help male basketball players
to gain both psychological and physical advantage during
the game.
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Highlights
This study is primarily relevant for coaches and
basketball athletes. This study emphasizes the importance
of a proper blinding of the research participants, as the
results show that psychological factors affect performance
outcomes.
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Abstract
Purpose:

Material:

Results:

Conclusions:
Keywords:

The aim of this research is to examine the degree to which the quality and frequency of mentoring by
cooperating teachers during practical teaching internship influence the professional competence of future
teachers.
To verify our proposed object, we conducted a research using a questionnaire distributed, during 2016-2017
school year, The analyses are based on a sample of more than 164 Tunisian physical education trainees and
96 cooperating teachers who participated in a pre-test and post-test study.
The results indicate that the quality and frequency of mentoring explain the success of starting a professional
life. In terms of learning, mentoring that follows helpful rather than transmissive principles stimulates the
performance, motivation and job satisfaction of future teachers and reduces emotional fatigue.
Cooperating teachers training should include supervision practice themes to provide their trainees with real
practice opportunities and to support them as needed.
professional development, transmission, mentoring, cooperating teacher, trainees.

Introduction1
The research results of Hoyle et al [1] indicated
that much of the current teaching research agenda
encompasses practical knowledge, personal practical
knowledge, and knowledge about educational content.
In this sense, Eraut [2] confirmed that all these types of
cognitions refer to the teachers’ knowledge expressed in
practice. However, there is still very little information
on the processes of interpretation and personalization of
theory and its integration into the conceptual contexts that
guide their actions in practice [3]. According to Fantilli
and McDougall [4] the practical teaching internship is
often described as a stressful period in the life of future
teachers. Haser and Star [5] research on the process
of supervising students in initial education states that
supervision is one of the key factors that determine the
success of novice teachers in the early stages of their
teaching experience. In Kram’s [6] definition, mentoring
is usually considered a form of developmental assistance
offered to a novice by an older person with experience
in his field. Mentoring is also considered as a developing
practice [7], a contemporary concept, in which values,
rules, expertise are transferred from one person to another.
In the education and training context, training mentoring
represent as an integral part of all teacher education
programs in the field [8]; [9]. Melki et al [10], indicates
that initial training in physical education in Tunisia is
identified by a double characteristic: a set of theoretical
courses given by a university professor and practical field
experience led by a cooperating teacher. As many authors
consider traineeship to be the most important element of
their training. The cooperating teacher depends on the
success of the traineeship [11] and their participation is
particularly important [12]. Cooperating teachers are
those who spend the most time with future teachers [13]
© Melki H., Bouzid M.S., Fathloun M., 2018
doi:10.15561/20755279.2018.0607
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and who have an impact on the identity formation of preservice trainees [14], According to Beck and Kosnik [15]
cooperating teacher is a key element, acting as a support
and guide to the teaching-learning process, and as an
important source of emotional support. In Ingersoll and
Strong [16] research, the role of cooperating teachers and
their effects in the process of integration into professional
life has received much attention. In the context of the
physical education training of teachers [17] demonstrated
that cooperating teachers perceive their role in the training
of future teachers as the most important part of learning
to teach. With the same idea, Smith [18] argued that
cooperating teachers have the most significant influence
on the quality of trainees’ training experience. Graham
[19] points out that there are two essential elements to the
success of the traineeship: first, the cooperating teacher
and the traineeship site. The cooperating teacher role is
crucial for the growth and development of future teachers.
It has consistently emerged from the literature that future
teachers perceive their cooperating teachers as one of
their most important sources of significant support during
the practical internship [20]. Lindgren [21] indicated that
cooperating teachers provide crucial practical advice on
teaching and reflect on working methods, they also look
at the positive and negative aspects of lessons.
Some of the research on trainee mentoring has shown
that the support of a cooperating teacher is positively
associated with teacher efficacy [22], educational
engagement [23] and best pedagogical practice [24].
There is consistent evidence that trainees perceive their
cooperating teachers as one of the main sources of support
during pre-service education training [20]. Cooperating
teachers provide essential practical advice on teaching and
the role of teachers [25]. In addition, in the presence of a
cooperating teacher, future teachers discuss the positive
and negative aspects of the lessons. Studies on teacher
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mentoring have shown that the support of a cooperating
teacher is positively correlated with teacher effectiveness,
educational engagement [23], and improved teaching
practices [26].
Brooks and Sikes [27] studied the mentoring psychology process and stated that the psychological
support of the cooperating teacher includes the
development of self-confidence, the promotion of selfesteem, as well as the ability to listen and the desire
to become more autonomous [28]. This assistance is
particularly useful in the first year of teaching since future
teachers must adapt to their new work environment.
Rhodes [29] believes that psychological support reduces
stress and improves job satisfaction. Olds et al [30]
research results presented that mentoring affects future
teachers through two closely related models: First, a
model proposes the transmission of knowledge. A second
model introduces the concept of educational mentoring.
According to Sfard [31] mentors perceive their role as
expert teachers and pass on their knowledge in a structured
relationship of hierarchy. They add that in educational
mentoring, cooperating teachers act with their novices
in reflecting that helps them to learn in their practice. In
summary, Wang and Odell [32] concluded that the two
models presented show resemblances with two paradigms
of learning theory, a knowledge transmission model
based on behaviorist learning theories, in which trainees
are becoming passive to information. This mentoring
model aligns with mentoring reflections focused on the
transmission of learning [33]. In fact, for Kessels et al
[34] these two models; knowledge transformation and
educational mentoring reflect a theory of professional
development. According to which future teachers develop
their own knowledge by linking new information to
their previous knowledge. This research suggests that
mentoring can have a positive influence on the teacher’s
transition to the teaching profession. However, there
is very little research on the effects of mentoring on
the development of the professional skills of future
teachers. Few studies examine differences in the quality
of mentoring offered [23, 35]. Consequently, there is
limited knowledge about the mentoring practices that best
support teacher development during practice internship.
This study intended to determine the extent to which
the quality and frequency of mentoring predict the
development of the professional competence of future
teachers during the practical teaching internship. In
particular, we study the effects of mentoring on teacher
effectiveness, teacher motivation, perceptions of learning,
emotional fatigue, and job satisfaction.
Material and methods
Participants
The sample was recruited from various randomly
selected schools in four governorates in Greater Tunis
(Manouba, Tunis, Ben Arous, and Ariana). All future
teachers in the sample will teach physical education in
college. The first group of trainees included an average
of 98 persons aged 22.4 years (SD = 2.0 years) and

predominantly male (65.4%). The second group consisted
of 66 persons with an average age of 23.3 years (SD = 3.1
years) and 63.3% female. A total, 162 future teachers from
both groups participated in the first level of measurement
and 103 (74.2%) continued in the second level of
measurement. Participants in the longitudinal sample
were, on average 22.8 years old (SD = 2.6 years) at the
start of the study and the majority were male (73.9%).
Participation in the study was voluntary.
Research design
The first physical education teacher training in Tunisia
took place over a period of three years and is entitled to a
bachelor’s degree. Indeed, in the third year of training, a
single preparatory training for professional life took place
for a period of one continuous school year. According to
Schwarzer et al [36] all future teachers are assigned to
cooperating teachers who provide supervision, feedback
and advice during the internship period.
This study used a pre-test and post-test protocol with
two groups and two measurement levels. The future
teachers of the first group were evaluated at the end of
the first semester of the school year (from the beginning
of the internship to the end of the first semester). Their
second group partners are evaluated at the start and end
of the second semester of the practical training year, so
both groups were skilled at the same time interval. This
conception allows us to explore the evolution of the
characteristics of future teachers and the relevance of
mentoring for cooperating teachers in this integration
period.
Procedures
Firstly, as part of a mentoring assessment focusing on
professional development and transmission mentoring, we
asked future teachers to assess their level of satisfaction
with their cooperating teachers. This does not include
the content of their interactions. Three items measured
professional development mentoring (Table 1); two
items measured mentoring focused on transmission. The
assessment model was a 6-point scale from (1) strongly
disagree to (6) strongly agree.
Secondly, we evaluated the quantity of mentoring
based on the frequency of interactions between the
cooperating teacher and the trainee. The frequency is
assessed by a single question: “On average, how often
did you talk to your cooperating teacher during your
practical training? Responses are made on a 6-point scale
ranging from (1) less than once a month to (6) all sessions.
Responses that indicated trainee-cooperative teacher
interactions “several times a week” or “every day” were
recorded as ‘1’ and all other responses that indicated less
frequent interactions were recorded as ‘0’.
Thirdly, to support research, we used a scale to measure
the cooperating teacher’s efficacy [36] and to determine
the professional abilities that exist among mentors. It
focused on two main areas: (a) professional development,
(b) knowledge transfer. For each of these two topics,
cooperating teachers may have specific efficacy needs.
It seems that these important items are fundamental to
successful mentoring. Each item is developed following
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Bandura’s social cognitive theory [37, 38]. We note that
future teachers are asked to assess their agreement with
10 statements on a 4-point Likert scale ranging from (1)
strongly disagree to (4) strongly agrees.
Statistical Analysis
Analyses were performed using statistical software
SPSS 16 (Statistical Package for social science) program.
The following variables were calculated using descriptive
statistic: frequencies, percentages, and Cronbach alpha
index. Assessment of statistical significance between
male and female student teachers was performed using a
Chi-square. Correlation between CT behavior on health
and attractiveness of PE-ST was applied. Value less than

0.05 was considered statistically significant.
Results
The comparison between the participating revealed
no significant differences in gender, but the participants
in either evaluation were about two years younger.
Furthermore, we found no statistically significant
differences between the two groups in the effectiveness
of outcome variables, teacher motivation, transmissive
and professional development perceptions, and fatigue
emotional.
The development mentoring scale demonstrated an
internal consistency of α = 0.84. ; Transmission mentoring,

Table 1. Factor saturation for exploratory and confirmatory scaling analysis
Factors

Mentoring
centered on
Transmission

Mentoring
centered on
professional
development

Items
My cooperating teacher:
Says what I should
do to get better.
Had some suggestions as to how I
should teach the theme of the course.
Telling me what I’m supposed to do in
another way in lessons.
Allows me to make progress more on
my own.
Allows me to familiarize myself with
various teaching approaches.
Allows me to formulate my personal
statements.
Is a source of reflection that invites
self-examination.

Results
of ESA
Factor 1

Factor 2

Results
of the CSA
Factor 1
Factor 2

0.14* (.05)

0.82* (.04)

-

0.79* (.03)

0.10 (.05)

0.70* (.03)

-

0.68* (.03)

0.00 (<.01)

0.76* (.03)

-

0.71* (.03)

0.82* (.04)

0.02 (.01)

0.80* (.04)

0.08 (.04)

0.62* (.03)

0.29* (.04)

0.67* (.03)

0.03 (.04)

0.86*
(.04)
0.73*
(.04)
0.78*
(.04)
0.69*
(.03)

-

Note: CSA = Confirmatory Scaling Analysis; ESA = Exploraty Scaling Analysis.*p<0.05.
Table 2. Descriptive statistics of mentoring practices.
Result
Mentoring Frequency
Mentoring centered on the
development
Mentoring centered on
Transmission
Job satisfaction
Emotional fatigue
Transmissive perceptions
job satisfaction
development perceptions
Efficiency teaching

Groups

N

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

98
66
98
66
98
66
98
66
98
66
98
66
98
66
98
66
98
66

period 1
M1
*
*
*
*
*
*
3.44
3.39
2.19
2.43
3.41
3.36
3.58
3.50
2.89
2.88
3.00
3.02
322

SD1
*
*
*
*
*
*
0.52
0.56
0.58
0.62
0.54
0.49
0.55
0.52
0.39
0.40
0.39
0.34

period 2
M2
SD2
0.56
0.50
0.72
0.47
4.53
1.18
4.75
1.20
3.33
1.44
3.43
1.27
3.30
0.64
3.44
0.48
0.76
4.73
0.62
4.82
3.42
0.59
3.37
0.61
3.63
0.54
3.77
0.38
2.94
0.39
2.90
0.40
3.02
0.36
3.12
0.38

t

p

*
*
*
*
*
*
4.47
2.28
4.55
4.77
3.32
0.86
4.47
2.28
2.90
0.83
2.63
1.97

*
*
*
*
*
*
0.00
0.01
0.00
0.00
0.00
0.27
0.00
0.00
0.01
0.38
0.30
0.50
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have a reliability α = 0.80. The results showed that the
professional development views of cooperating teachers
are negatively correlated with transmission-oriented
mentoring as evaluated by trainees (r =.40, p <.05) and
positively correlated with professional development
oriented mentoring. While the latter association was not
statistically significant due to the small sample size (r
=.32, p >.05). This finding indicates that the assessments
of future teachers coincide with the perceptions of their
cooperating teachers about learning to teach, suggesting
that trainee assessments are useful indicators of the
quality of mentoring.
Descriptive statistics of mentoring practices
We indicate in table 2, the results of mentoring
focused on transmission were significantly lower than
the theoretical average of 3.5 in the 1st group (t =
2.69, p < 0.05), while the values of mentoring focused
on sustainable professional development significantly
exceeded the theoretical average in both groups (group
1: t = 15.23, p < .05 group 2: t = 12.62, p < .05). Table 2
presents the means and standard deviations of the variables
evident for each group at both levels of measurement.
The results show statistically significant changes in
different variables and groups. The effectiveness of future
teachers decreased significantly (t = 2.63, p = 0.03) in
the first group and increased, but not significantly, in
the second group. There has been a significant change
in the transmissive and professional development
perceptions of future first group teachers. Transmissive
perceptions about teaching increased during the first half
of the internship (t = 3.32, p < 0.05), while professional
development perceptions decreased (t = 2.90, p < 0.05).
We note that both groups have seen significant changes
in job satisfaction and emotional fatigue. The first group
showed increased emotional fatigue (t = 4.55, p <.05) and
decreased job satisfaction (t = 4.47, p <.05). In the second
group, however, emotional fatigue decreased (t = 4.77, p
< 0.05) and job satisfaction increased (t = 2.28, p < 0.05).
Briefly, the results indicate that future teachers progressed
differently during their first and second semester of
training internship, which may reflect differences in the
teacher training provided each semester.
Determining the level of qualification of future
teachers
Data revealed separate developmental models for

group 1 and 2 futures teachers. The study findings showed
that the unlimited model provided a better adjustment to
the model data. Invariance tests showed that the restricted
model produced only small changes in the overall model.
The limited model, therefore, provides an appropriate
representation of the complete model data. Table 3 shows
the regression coefficients of the six structural equation
formulas and their adjustment statistics. The predictive
indicators were the measurement reference of the outcome
variable as assessed at the first level of measurement and
the three variables indicating the quality and frequency of
mentoring.
It is shown that the regression coefficients of the model
that predicts the development of teacher effectiveness
indicate that the measurement reference strongly predicted
teacher efficacy at the second measurement level (β1 =
0.53, p <.05), which suggests that the design is highly stable
between the two measurement periods. In addition, future
teachers whose cooperating teachers have demonstrated
a sustainable development mentoring style have shown a
significant increase in teacher efficacy over the semester
(β3 = 0.11, p <.05). There were no significant changes in
teacher efficacy among future teachers who experienced
a style of mentoring focused on transmission or who
had frequent interactions with their cooperating teacher.
Teachers’ pleasure was strongly predicted (β1 = 0.56, p
<.05) and a professional development mentoring style (β3
= 0.09, p <.05). The professional development models of
future teachers’ perceptions showed a strong homogeneity
between the first and second levels of measurement
(transmissive perceptions: β1 = 0.68, p <.05; professional
development perceptions β1 = 0.59, p <.05). While the
practice of transmissive mentoring positively predicted
the development of transmissive perceptions (β2 = 0.08,
p <.05), professional development mentoring was not
significantly associated with constructivist perceptions
of future teachers. Only periodic interactions with the
cooperating teacher predicted negatively perceptions (β4
= 0.20, p < 0.05) when all other variables of the model were
controlled. This conclusion suggests that future teachers
who expand professional development perceptions are less
frequently in interaction with their cooperating teacher.
The predictive models of future teachers are characterized
by high coefficients of stability (emotional fatigue: β1 =
0.61, p <.05; job satisfaction: β1 = 0.59, p <.05). When

Table 3. Results of structural equation formulas to predict future teachers’ performance (*p < .05.).

Variables

Measurement
reference
β1

Satisfaction Job
Teacher’s efficiency
Teacher’s pleasure
Transmission perception
Emotional fatigue
Development perception

0.59*
0.53*
0.56*
0.68*
0.61*
0.59*

Mentoring
centered on
Transmission
β2
0.05
0.05
0.05
0.08*
0.09
0.03
323

Mentoring
centered on
development
β3
0.21*
0.11*
0.09*
0.02
0.33*
0.02

Interaction
periodicity
β4
0.4*
0.04
0.00
0.04
0.1
0.2*
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the reference levels were tested, future teachers who
received professional development mentoring showed a
statistically significant decrease in emotional fatigue (β3=
0.33, p <.05) and a statistically significant increase in Job
Satisfaction (β3 = 0.21, p <.05). This clearly proves that
professional development -oriented mentoring promotes
the success of future teachers.
Discussion
In this study, we distinguished two mentoring
practices: professional development and transmission
mentoring style. We have worked out a methodology to
measure the two mentoring practices and evaluate their
quality. After establishing the reliability and validity of our
measure, we predicted the development of future teachers
based on the qualitative and quantitative characteristics
of the mentoring experience. We used a pre-test and posttest study design to determine whether mentoring predicts
trainees’ effectiveness, motivation to teach, the perception
of learning, emotional fatigue, and job satisfaction once
the various reference thresholds are adjusted.
Most of the future teachers in our study participants
who received professional development mentoring that
provided mentoring that included opportunities for selfreflection, trying out various teaching methods, and
making independent decisions. This means that many
cooperating teachers provide a learning atmosphere
that supports individual learning and development. This
orientation to professional development mentoring can be
seen as an unexpected phenomenon, as the teachers who
assume the role of cooperating teacher is not qualified
teacher trainers, but regular teachers chosen by the head
of school. In this way, cooperating teachers have tended
to choose useful monitoring practices despite their limited
training. Subsequently, the results of the descriptive
analyses showed that the two mentoring practices are
unrelated. This means that mentoring for transmission
and mentoring for professional development are two
distinct practices and cannot be seen as two pillars of a
single model. Our results are aligned with Bandura [39]
finding, who argued that the two forms of mentoring
make different theoretical suppositions about how to learn
and it would not be correct to exclude either of them from
research focused on the training-learning process.
There is evidence that future teacher who is
experimenting with professional development mentoring
show higher levels of job effectiveness, motivation
and satisfaction and lower levels of emotional fatigue
after a semester of training compared to teachers who
have not received the same mentoring. This confirms
findings of Ingersoll and Strong [16] that mentoring is an
important source of support for trainees. In this study, the
different mentoring practices predict the development of
future teachers differently. Theoretical predictions that
mentoring based on collaborative research and critical
thinking have been supported. According to Jerusalem
and Schwarzer [40], this theoretical prediction is
helpful in developing the motivation of future teachers.
In contrast, while mentoring focused on transmission
324

has increased, trainees’ transmissive perceptions do not
have significant effects. In this way, it is perceived that
the cooperating teachers provide close supervision of
their trainees and pass on their knowledge, their teaching
ideas, do not encourage the start of learning effectively.
The results also showed that future teachers who interact
frequently with their cooperating teachers showed fewer
perceptions of professional development when the
quality of mentoring instruction is taken into account. It
may be hypothesized that futures teachers who receive
professional development mentoring may not need close
guidance and frequent interactions.
In this study, we found that the impacts of mentoring
are limited in importance and this finding is similar to
Hudson [41] research findings. It is important to take
into account that when interpreting these impacts future
teachers are also open to training offered in the university.
Furthermore, Cohen [42] stated in his study that the time
allocated to cooperating teachers for close cooperation
with the trainee is limited by the fact that their teaching
mission is not generally suited to their monitoring
functions. For this reason, special attention should be
paid to the fact that cooperating teachers facilitate the
development of trainees despite their limited means.
Conclusion
With the results of our research, we had the opportunity
to study the rate of change of future teachers over an
entire university year. The methodology applied for our
study is the pre-test and post-test to determine the extent
to which mentoring provides for the development of
trainees’ motivation and perceptions. The main conclusion
we drew was that centered mentoring on professional
development supports the development of future teachers
during pre-service training. Based on our results, we find
that mentoring focused on professional development and
transmission can be supported by mentoring concepts
that are developed and adapted to different concepts of
training theory. Findings from this study indicate that
cooperating teachers should be provided with training on
supervision during pre-service training. We conclude that
cooperating teachers training should include supervision
practice themes to provide their trainees with real practice
opportunities and to support them as needed. For future
studies, however, we should consider research projects
with multiple measures during a university year and
compare the results with other studies in countries that
have examined this topic and proposed practical solutions.
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Abstract
Purpose:
Material:

Results:

Conclusions:
Keywords:

to reveal features of psychological health and characteristics of personal development and mental “burn out”
of athletes with different qualification.
the comparative analysis of mental expression of “burn out” in samples of athletes with different qualification
(n=187). We tested men (n=110) and women (n=77) aged from 15 up to 29 years old. Athletes represented
the following kinds of sport: boxing, fight, basketball, gymnastics, swimming, volleyball. They were divided
into 2 groups: high qualification (Candidates and Masters of Sports, n=89) and low qualification (n=98).
it is observed a lot of positive correlation interrelations between indicators of psychological health and
mental “burn out” of athletes. In the group of high qualification athletes, the indicators of psychological
health are connected with reduction of achievement feeling and depreciation of achievements. In the group
of low qualification athletes they were mainly connected with reduction of achievement feeling. The high
qualification athletes are more subject to mental “burn out”. It is connected with higher psychophysiological
loads. These athletes are more inclined to creativity, humanity, are more intellectually developed. For low
qualification athletes, the family sphere of life is more important.
the received results testify to need of psychological support of training of athletes with different qualification
to prevention and correction of mental “burn out” and maintenance of psychological health.
athletes, psychological health, mental burn out, boxing, fight, basketball, gymnastics, swimming, volleyball.

Introduction1
In modern sports, athletes are under maximum
loads. The specifics of sport define mental features of
professional activity of the athlete and allow to reveal the
negative factors influencing his psychology. The more
extreme is a certain sport, the more stressful factors affect
the psychological sphere of the athlete [1].
A lot of authors considered aspects of the influence
of stressful, difficult, special and extreme conditions of
sports activity on athletes’ mentality [2, 3]. The main task
of researchers most often is the justification of ways and
opportunities of psychological resources activation and
search of ways of the maximum mobilization of forces
for a victory in competitions [4, 5]. It was made attempts
to define the influence of sports activity conditions on
the psychological health of athletes [6, 7] of different
qualification categories [8, 9]. Researches of physical
activities influence on the psychological health of athletes
show positive [10, 11], neutral [12] and negative [13, 14]
of their influence.
It is also offered a number of psychological technologies
promoting the safety of athletes practicing extreme sports
[15]. The interrelation of psychological health condition
and athletes’ “burn out” were analyzed only in separate
researches [16]. Authors carried out the search for ways
to decrease emotional distress and the negative effect of
physical activities on mentality. Psychological health is
© Nagovitsyn R.S., Miroshnichenko A.A., Merzlyakova D.R.,
Faizullina G.Z., 2018
doi:10.15561/20755279.2018.0608

one of the most important characteristics of a person’s
identity [17]. A basis of psychological health is full mental
development at all stages of development. Psychological
health means harmony of the person with the environment
and various components of his personality: rational and
emotional, mental and corporal, reason, and intuition
[18]. The maintenance and formation of psychological
health is a complex process. It has to begin with the
early childhood. Such a process has to cover all levels
of the education system and provide interaction of all
participants of the educational relations. It is necessary
to apply qualimetric methods (for example, pedagogical
examination) for the choice of the optimum model of such
extent and interaction [19].
A lot of authors considered the person as a system.
Authors considered that health presupposes a certain
level of personality integration [9]. This determination
of health is similar to a concept of psychological health
of the person [20, 21]. There were attempts to determine
the criteria of psychological health of athletes irrespective
of their experience, skill level, and an experience. The
criteria of psychological health of athletes were indicators
of adaptedness, stability and “self-adjustability” [12].
The syndrome of “burn out” in athletes has the specifics
connection with the increase of mental and physical loads
[22, 23]. There is no one point of view on the definition of
“burn out” phenomenon in modern science.
The purpose of the research is to reveal the features
of psychological health and characteristics of personal
development and mental “burn out” in athletes with
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different qualification.
Material and methods
Participants: the comparative analysis of mental
“burn out” expression was performed in samples of
athletes with different qualification (n=187). We tested
men (n=110) and women (n=77) aged from 15 up to 29
years. Athletes were representatives of the following
sports: boxing, fight, basketball, gymnastics, swimming,
volleyball. Athletes were divided into 2 groups: high
qualification (Candidates and Masters of Sports, n=89)
and low qualification (n=98).
Organization of a research: empirical methods were
applied: the questionnaire of emotional “burn out” of
ABQ (Athlete Burnout Questionnaire) developed by
Raedeke and Smith in the adaptation of Berilova [24];
the technique of diagnostics of psychological health of
Kozlov A.V. including various personal and psychological
scales [17].
Statistical analysis: mathematic-statistical data
processing was performed by means of an “SPSS
22.0” statistical programs considering normality of
sample distribution. The Student’s t-test was applied
for independent samples. The analysis of interrelation
of indicators of psychological health and symptoms of
mental “burn out” was carried out by means of calculation
of Pearson coefficient.
Results
Processing of average values of “burn out” indicators
demonstrated reduction of achievement feeling in high
qualification athletes (х =12,53) in comparison with
low qualification athletes (х =8,49) (t=6,70; p≤0,05)
(Tab. 1). The high qualification athletes have also more
expressed emotional and physical exhaustion (х =8,30)
in comparison with low qualification athletes (х =4,30)
(t=4,64; p≤0,05). Depreciation of the own achievements
is characteristic of high qualification athletes (х =8,97)
in comparison with low qualification athletes (х =4,73)
(t=5,25; p≤0,05). At the same time it should be noted
that indicators of mental “burn out” symptoms in high
qualification athletes are at the level of average values.
These indicators in low qualification athletes are at the low

level. The high qualification athletes have a tendency to
development of mental “burn out” syndrome. Therefore it
is necessary to implement measures for symptoms control
of this psychological phenomenon. Otherwise, adaptation
opportunities of an organism will be incapable to maintain
further psychological and physiological loads.
Thus, high qualification athletes “pay” higher
psychophysiological price for the sports achievements in
comparison with real opportunities. As a result they have
a tendency to unwillingness to achieve high results, to
depreciate them. Reduce in athletes motivation is followed
by a condition of emotional and physical exhaustion.
The analysis of data, allows to mark out peculiar to
high qualification athletes tendency to creativity (х =6,20),
higher IQ (х =8,56), tendency to humanity (х =5,24). The
received indicators at both groups of athletes correspond to
average values. The exception is IQ. The low qualification
athletes have an average level of intelligence. The high
qualification athletes have high IQ. The tendency to
creativity, humanistic orientation promotes disclosure of
athlete’s potential, helps him to achieve new results. For
low qualification athletes (х =6,35) the family sphere of
life in comparison with high qualification athletes is more
significant (х =6,04) (t=22,49; p≤0,05) (Tab. 1). This
indicator also is in limits of average values. It means that
high qualification athletes are limited in communication
with close people and this sphere isn’t important for them.
The values of correlation coefficients between
indicators of mental “burn out” and psychological health
in high qualification athletes sample are presented in Tab.
2.
The comparative analysis of mental “burn out”
expression in samples of athletes with different
qualification showed that in athletes sample is observed
a lot of positive correlation interrelations between
indicators of psychological health and mental “burn out”.
At the same time in the group of high qualification athletes
the indicators of psychological health are connected with
reduction of achievement feeling and depreciation of
achievements. And in a group of low qualification athletes
is mainly connected with reduction of achievement
feeling.
Results of a research demonstrate that 34% of athletes

Table 1. Statistical indicators of high and low qualification athletes (n = 187)
Indicators

Average indicators values in athletes х
high-qualification

Reduction of achievement feeling

low-qualification

Student’s
t-test

Level of p
significance

12.53

6.70

6.06

0.04

Emotional and physical exhaustion

8.30

4.30

4.64

0.001

Depreciation of achievements

8.97

4.73

5.25

0.001

Creative vector

6.2

5.11

7.85

0.001

Intellectual vector

8.56

6.1

7.48

0.001

Family vector

6.04

6.35

5.24

0.008

Humanistic vector

5.24

4.20

8.89

0.001
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Table 2. Correlation coefficients between indicators of mental “burn out” and psychological health in high qualification
athletes sample
Indicators of mental «burn out»
Indicators of
psychological health
Strategic vector
I-vector
Intellectual vector
Humanistic vector
Creative vector
Family vector
Pro-social vector
Spiritual vector

Integrated
indicator of
mental «burn
out»

Reduction of
achievement
feeling

Emotional and
physical exhaustion

Depreciation of
achievements

-0.393**

-0.195

-0.594**

-0.188

0.237*
-0.516
0.121

0.060
0.455**
0.289**

0.104
-0.177
-0.477**

0.228*
-0.743**
0.206

0.165

0.032

-0.402**

0.333**

0.134
-0.238*
-0.011

0.478**
-0.364**
0,437**

0.104
-0.365**
0.000

-0.062
-0.015
-0.185

Note: *p≤0,05; **p≤0,01
Table 3. Correlation coefficients between indicators of mental “burn out” and psychological health in low qualification
athletes sample
Indicators of
psychological health
Strategic vector
I-vector
Intellectual vector
Humanistic vector
Creative vector
Family vector
Pro-social vector
Spiritual vector

Indicators of mental «burn out»
Integrated
Reduction
indicator of mental of feeling of
«burn out»
achievement

-0.282**
-0.332**
-0.162
-0.134

-0.448**
0.119
-0.667**
-0.211*

-0.012
0.044
-0.058
0.003
-0.056
0.456**
0.456**
-0.316

Emotional and
physical exhaustion

Depreciation of
achievements

-0.126
-0.569**
-0.230*
0.045
-0.462**
-0.188
-0.188
-0.422

-0.425**
-0.334**
-0.131
-0.261**
-0.521**
-0.017
-0.017
-0.744**

Note: *p≤0,05; **p≤0,01
have average levels of mental “burn out” symptoms
expression. The analysis of average values in the
general sample showed maximum symptom expression
of “reduction of achievement feeling”. Emotional and
physical exhaustion and depreciation of achievements
aren’t expressed to the full extent.
Discussion
The received results of research supplement data on the
interrelation of mental “burn out” level and psychological
health in athletes with different qualification [5, 9]. Our
results reveal the depth of complete understanding of
athletes training process improvement depending on
quantitative data from the more significant sample. So the
similar results were received in the research of Lee at el.
[25]: high level of a stress had the strong correlation with
burn out, and the high level of burn out was negatively
connected with athletic identity and satisfaction of the
athlete. Authors experimentally proved that “burn out”
have a full mediation of interrelation between a stress and

identity of the athlete. Practical results of the real research
allow to expand possibilities to increase in efficiency
of the training process on the basis of the individual
differentiated psychological preparation.
In the researches of Gustafsson at el [22] and Gerber
at el [23] indicators of mental “burn out” are analyzed
through a prism of responses level to a chronic stress.
Such stress includes psychological, emotional and
physical leaving from the activity. Though such earlier
stress was a source of pleasure and positive emotions of
the athlete. In our research indicators of mental “burn
out” are experimentally shown in scales of reduction of
achievement feeling, emotional and physical exhaustion
and depreciation of achievements.
It should be noted, the concept of mental “burn out”
syndrome of Raedeke [21]. Its basis was formed by the
theory of mental “burn out” of Maslach and Jackson.
This model includes three components: reduction of
achievement feeling which is shown in decrease in
aspiration of the athlete to achieve good results in the
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activity; the depreciation of sports achievements consisting
in decrease in the importance of the achieved results for the
athlete; emotional or physical exhaustion which is shown
in emotional and physical fatigue of athletes (when there
is no desire anymore and forces to be engaged in sports
activity) [20, 21]. The tendency to development of mental
“burn out” syndrome is observed in high qualification
athletes [22]. The necessity of symptom control of this
psychological phenomenon is experimentally proved.
Otherwise, adaptation opportunities of an organism
will be incapable to maintain further psychological and
physiological loads [18]. Results of our research revealed
the important directions and qualification characteristics
of levels of a competitive cycle of preparation. In a group
of low qualification athletes it is revealed that at high
rates of psychological health the risk of emergence of
mental “burn out” symptoms decreases. The exception is
decrease in achievement feeling at high values of family
and pro-social factors. The mental “burn out” syndrome
is most brightly expressed in those athletes who are
incapable to adapt to long stressful factors [2]. According
to our opinion, identification of interrelation indicators of
psychological health and mental “burn out” of athletes
will allow to carry out work on psychological escort of
athletes considering “weak” aspects of adaptation.

Conclusions
1. The high level of mental “burn out” provokes
maximum expression of “I-vector” in high qualification
athletes. Reduction of achievement feeling is peculiar
to athletes with high IQ, spiritual and humanistic
orientation. Depreciation of achievements is connected
with orientation on itself and tendency to creativity.
2. The high qualification athletes are more subject
to mental “burn out”. It is connected with higher
psychophysiological loads. At the same time features of
psychological health of different qualification athletes
were revealed. The family sphere of life is more important
for the low qualification athletes.
3. Indicators of psychological health of high
qualification athletes are connected with reduction of
achievement feeling and depreciation of achievements.
Indicators of psychological health of low qualification
athletes group mainly depend on reduction of achievement
feeling.
4. Results of a research testify to need of psychological
support of athletes training to prevent and correct mental
“burn out” and maintenance of psychological health.
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