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Andrei A. Zakharov1, Elena Yu. Fedorova2 and Alexander Yu. Kazakov3 
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State University of Physical Education, Sport, Youth and Tourism. 
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Abstract 

The article discusses the problem of applying technology, which is based on biological feedbacks 
focused on exteroceptive and proprioceptive sensitivity, to increase the effectiveness of the technique of 
motor actions in sports. 

In the course of the study, which consisted in introducing pedaling improving methodology into the 
training process of cyclists, based on the integrated application of technologies operating on the principle of 
biological feedbacks, the authors obtained data on the dynamics of aerobic and anaerobic performance, the 
effectiveness of pedaling techniques at different powers, as well as 3000m pursuit racing results. 
Keywords:  biological feedbacks, proprioceptive and exteroceptive sensitivity, motion training, pedaling 
techniques, bicycle ergometry, torque, maximum anaerobic alactate power, anaerobic threshold power. 

Introduction 
Technical training, along with physical one, is an integral part of sports training. Improvement of the 

technique of motor actions continues throughout the entire period of sports training. The desire for 
improvement is due to the fact that the optimal sports equipment implies a more efficient implementation of 
motor actions that determine the success of competitive activity and ultimately a sports result. 

Currently, one of the urgent problems of training cyclists is to improve the training performance 
without significantly increasing the volume and intensity of the load. This predetermines the search for new 
tools and methods of technical training, an in-depth study of the biomechanical structure of technology, in 
particular, pedaling in cycling. Pedaling is the main motor act of a cyclist, setting in motion a bicycle-cyclist 
system. Pedaling is based on the formation of torque on the axis of the bicycle carriage by applying force to 
the pedals. The lever arm, consisting of a connecting rod, always remains constant, and the vector and the 
modulus of force exerted by the rider on the pedals change all the time. The effectiveness of applying torque-
creating efforts depends on the level of mastery of the pedaling technique. 

At the same time, there is a well-known view that exteroceptive and proprioceptive sensitivity play a 
significant role in the formation of motor skills and improving abilities [3, 8]. Thus, the development and 
application of special training techniques that enhance and concentrate the sensations of the performed 
motor actions, providing urgent information and making it possible to quickly evaluate and correct the 
effectiveness of the technique, seems to be a very promising area of work.  

Therefore, the theory and practice of sports is in constant search for the most optimal techniques and 
methods for training and improving the technique of motor actions, which, undoubtedly, is a very urgent 
task [1, 2, 4 - 6, 8, etc.]. 

Object of research: the cyclist pedaling technique. 
Subject of research: the methodology of teaching and improvement of pedaling techniques in cycling 

based on the use of biological feedback technologies. 
Objective of research: optimization of the methodology of teaching and improvement of pedaling 

techniques in cycling. 
The authors assumed that a rational combination and integrated application of technologies, which 

are based on the principle of biological feedbacks focused on exteroceptive and proprioceptive sensitivity, 
will allow for the most effective improvement of pedaling techniques for cyclists. 

In total, the study involved 20 cyclists aged 16 years, training at the stage of improving sportsmanship 
and specializing in the cycling tempo disciplines. 
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To experimentally substantiate the effectiveness of the proposed training methodology and to 
improve the pedaling technique, a direct comparative pedagogical experiment was conducted. The control 
and experimental groups were formed, 10 people each (Table 1). During the study, equalizable and variable 
conditions were observed.  

Table 1. General characteristics of the tested cyclists in the control and experimental groups at the beginning of the 
study. 

No. 
 
 

Parameters 

Mean (X) 

Control  
Group 

Experimental Group 

1. Number of people (n) 10 10 

2. Gender male male 

3. Age, years 16  16  

4. Body height, cm 183.7  180.4  

5. Body weight, kg 68.8  67.3  

6.  Fat, kg (%) 7.73 (11.15) 7.59 (11.02) 

7. Muscles, kg (%) 36.46 (53.01) 34.93 (51.99) 

8. W AT (initial), W 263  261  

9. Wmax, (initial), W 1220 1153 

The study lasted for three months, from November 24, 2019 to March 5, 2020. The training process, in 
addition to the main training, in both groups included 3 technical trainings per week, performed on 
Wattbike Pro bicycle ergometers. The intensity, volume, focus of work in both groups were identical. The 
difference was that in the control group the improvement of the pedaling technique was carried out with an 
emphasis only on exteroceptive (visual) sensitivity, while the experimental group used a technique that 
ensured a comprehensive effect on the proprioceptive and exteroceptive (visual and auditory) sensitivity of 
athletes.  

The main criteria for comparing the control and experimental groups were as follows:  
1. The dynamics of the anaerobic performance of cyclists, measured as maximum anaerobic alactate 

power (W max). At the same time, the change in the effectiveness of the pedaling technique with maximum 
power was studied. 

2. The dynamics of the aerobic performance of cyclists, measured as the power of the anaerobic 
threshold (W AT or W An T). We also studied changes in the pedaling performance on the power of the 
anaerobic threshold. 

3. Dynamics of cyclists' performance in the individual 3000m pursuit. 
Both groups underwent monthly examinations at the same time to determine the dynamics of these 

indicators. 
Maximum anaerobic alactate power of cyclists was determined in the test with a maximum 10 second 

acceleration on an Excalibur Sport bicycle ergometer, with 8% resistance by weight. Peak power values Wmax 
were recorded. At the same time, the values of the moment of force (M min) created during pedaling were 
recorded, which characterize the effectiveness of the technique [7]. 

The aerobic performance of cyclists was determined by the maximum stress test on a bicycle 
ergometer (Lode Excalibur Sport, Netherlands). The initial load was 100 watts, with a cadence frequency of 
80 rpm, increased by 30 watts every 3 minutes, while maintaining the cadence. The test continued to failure, 
i.e. the impossibility of pedaling with a given intensity, due to progressive fatigue. A heart rate monitor 
(Polar H 7, Finland) was used to record heart rate changes. At the same time, at the end of each stage, i.e. 
every 3 minutes, blood was taken from the finger. Further, the lactate content in capillary blood was 
determined by the electrochemical method (Super GL Easy, Germany). Individual anaerobic threshold 
values were calculated for each cyclist using the Lactate Analysis software for Microsoft Excel using the 
modified DMax method. Data - Adapt LT1 was recorded as a value corresponding to the level of the aerobic 
threshold; Modified Dmax - Anaerobic Threshold Level. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

8 
 

The effectiveness of the technique was studied in a separate test by pedaling on an Excalibur Sport 
bicycle ergometer for 1 minute at the power of anaerobic threshold, with continuous recording of the torque 
values (M min) generated by the left and right foot on the axis of the carriage. 

The results of a 3000m individual pursuit race were recorded on the Krylatskoye cycle track, Moscow. 
The length of the track is 333.3 m, width – 10 m; straight sections of 37 m have a slope of 11°. The turns have 
a radius of 33 m and an angle of 42°. The track cover is made of Siberian larch. 

Results and Discussion 
A key feature of the experimental methodology for improving the pedaling technique, which provides 

a comprehensive effect on the proprioceptive and exteroceptive sensitivity of athletes, is the combination of 
a bicycle ergometer equipped with strain gauges, a screen for displaying information in digital and graphic 

form, and a special training device that 
helps feel both the correct technique during 
continuous work and errors in the pedaling 
cycle of the left and right foot. The device 
works according to the mechanical principle 
of backlash, which provides a metered free 
pedal travel in a certain direction, which 
does not make it possible to compensate for 
the lack of force in the rear zone of the 
pedaling circle (when pulling up), due to the 
additional force from pressing in the front 
circle zone (Figure 1).  

In both groups, the main methods for 
improving the technique were visual, verbal 
methods and strictly regulated exercises. 
The main tool was pedaling on a bicycle 
ergometer, carried out in a uniform and 
interval mode of operation, with various 
changes in the load parameters (power and 
duration). 

Athletes in the control group 
improved pedaling techniques, operating 
only with visual information obtained from 

the Wattbike Pro bicycle ergometer screen (Figure 2). 

Figure 1. Pedaling optimization device. 

http://www.ijaep.com/
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Figure 2. Real-time pedal operating force polar charts: a) non-optimal technique; b) optimal pedaling technique. 

 
 
 
Athletes of the experimental group used 

Wattbike Pro bicycle ergometers with the special 
training devices described above (Figure 3).  

Thus, information on the effectiveness of the 
pedaling technique, quickly obtained by means of 
visual analyzers from the screen of a bicycle 
ergometer (Figure 2), was supplemented by instant 
sensations from the use of a training device by 
acting on the receptors of the musculoskeletal 
system; as well as sound signals (knocking sounds 
upon errors in technology), respectively perceived 
by the athlete's hearing organs.  

This approach allows us to more actively 
involve various parts of the brain when improving 
the technique of motor actions, which, in our 
opinion, helps us more effectively form and 
improve our motor skills. 

It is well known that certain areas of the 
brain are responsible for the processing of 
information transmitted from various receptors to 
afferent neurons of the somatic nervous system. 
Thus, the visual cortex, which is responsible for 
processing visual information, is concentrated in 
the occipital lobe of each of the cerebral 
hemispheres. In the temporal lobes of the cerebral 
cortex, the central (cortical) section of the auditory 
analyzer is located. The motor centers responsible 
for the processing of proprioceptive signals are the 
area in the frontal lobe of the cerebral cortex 
located in the back of the precentral gyrus, directly 

 
Figure 3. A special pedaling optimization device 

installed on the bicycle ergometer. 

http://www.ijaep.com/
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precentral sulcus, as well as the areas of the brain located outside the cortex; these primarily include the 
cerebellum and basal ganglia [3]. The course of the processes of irradiation and concentration of nerve 
impulses, as well as the coordination of the processes of excitation and inhibition between the nerve centers 
of the brain, play a key role in the formation of the dominant system and conditioned reflexes. 

As a result of the pedagogical experiment, data were obtained on the dynamics of the effectiveness of 
pedaling techniques at different powers, the anaerobic, aerobic performance of cyclists, as well as the results 
of individual pursuit races of 3,000 m (Table 2). 

Table 2. Changes in pedaling performance, performance, and cyclist performance during a pedagogical experiment. 

Parameters 

Before the experiment After the experiment 

CG 
(n = 10) 
X ± m, 

EG 
(n = 10) 
X ± m, 

CG 
(n = 10) 
X ± m, 

EG 
(n = 10) 
X ± m, 

M min if Wmax,  

N m 
- 0.4*х 

± 0.02 
- 2.7*х 

± 0.04 
1.1х 

± 0.03 
1х 

± 0.05 

Wmax, W 
1220* 
± 5.3 

1153* х 

± 7.5 
1223* 
± 6.8 

1257* х 

± 8.1 

M min if W AT, N m 
- 18.1 х 

± 0.8 
- 19.7 х 

± 0.9 
- 15.6*х 

± 0.5 
- 18.6* х 

± 0.3 

W AT, W 
263 

± 1.2 
261 

± 1.6 
280*x 

± 1.7 
284*x 

± 1.5 

Race results 
3000 m, min. s  

3.43,6*х 

± 0.17 
3.44,5*х 

± 0.14 
3.36,7*х 

± 0.09 
3.36,1*х 

± 0.11 

Notes: CG – control group; EG – experimental group; 
* - differences are significant between the experimental and control groups (at p <0.05); 
x - the presence of significance of differences in indicators before and after the experiment within the group 
(at p <0.05). 

Having analyzed the dynamics characterizing the effectiveness of the technique, the minimum 
(negative) torque during pedaling with maximum power, obtained during the pedagogical experiment, the 
following was established. Athletes in the experimental group showed a statistically significant (at p <0.05) 
change in this indicator by 3.7 N m, while the control athletes had a less significant trend, with changes 
equal to 1.5 N m (Figure 4).  

At the same time, it should be noted that at the beginning of the study, the athletes of the experimental 
group were significantly (2.3 N m) inferior to the control athletes in this indicator; by the end of the 
pedagogical experiment, the differences decreased (to 0.1 N m). 

 
Figure 4. Dynamics of the minimum (negative) torque values - M (N m), when pedaling with maximum power (Wmax). 
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Simultaneously with the changes in the minimum (negative) torque values, the following dynamics of 
the maximum power during pedaling was recorded. Athletes of the experimental group had a statistically 
significant (at p <0.05) increase in Wmax by 104 W. In turn, the control group athletes did not reveal 
significant changes in the values of this indicator (Figure 5). 

 
Figure 5. Dynamics of maximum anaerobic alactate power during pedaling. 

By calculating the Bravais – Pearson test, a correlation was established between the minimum values 
of the moment of force and the maximum anaerobic alactate power during pedaling. For more reliable data 
characterizing the degree of this relationship, it is necessary to conduct additional research on a larger 
sample of athletes. 

Having studied the dynamics of the minimum (negative) torque values when pedaling at anaerobic 
threshold power, both groups had statistically significant differences (at p <0.05) in the values of this 
indicator before and after the training (Figure 6). However, the dynamics of the considered indicator in the 
control and experimental groups has a distinctive feature. So, the change in the minimum torque values for 
athletes of the experimental group was 11.1 N m, which is 8.6 N m more than for control cyclists (2.5 N m). 
The differences between the arithmetic mean values of the groups after the pedagogical experiment are 
statistically significant (at p <0.05). 

 
Figure 6. Dynamics of the minimum (negative) torque values - M (N m), when pedaling at anaerobic threshold level 
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An analysis of the changes in the power of the anaerobic threshold revealed a statistically significant 
increase (at p <0.05) in this indicator in both groups. At the same time, the change in AT power in the control 
group averaged 17 W, which is 6 W less than in the athletes of the experimental group, with an average 
increase of 23 W (Figure 7).  

The obtained Bravais – Pearson test helped to reveal a correlation between the minimum values of the 
moment of force and the power of the anaerobic threshold. The degree of this relationship can be judged 
after additional studies on a larger sample of test subjects. 

 
Figure 7. Dynamics of anaerobic threshold power (W AT). 
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Figure 8. Change in time (seconds) shown in a 3000m individual pursuit race. 
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threshold and maximum anaerobic alactate power. 

Conclusion 

Based on the analysis of data characterizing the dynamics of the effectiveness of the pedaling 
technique, anaerobic and aerobic physical performance of cyclists and the performance in the 3000m pursuit 
race obtained as a result of the study, the following was established. The experimental group, which applied 
the methodology for improving the pedaling technique based on biological feedback, showed statistically 
significant (at p <0.05) changes in the values of all considered indicators. Thus, the recorded changes in M  min 
when pedaling with Wmax in the experimental group were 2.2 N m higher than in the control group. At the 
same time, an increase in Wmax of pedaling in the experimental group by 104 W was noted, while the control 
group had no statistically significant changes.  

A correlation was found between the change in M min during pedaling with Wmax and the change in 
Wmax of pedaling, the degree of which can only be determined by additional studies on a larger sample of 
athletes. 

Also, athletes of the experimental group had a more pronounced dynamics of Mmin when pedaling 
with W AT - 11.1 N m, in comparison with the control group - 2.6 N m, which indicates the most effective 
optimization of equipment in the experimental group. Along with this, the experimental group showed an 
increase in W AT by 7 W more than in the control group. 

As a result of the study, cyclists of the experimental group showed the best time dynamics in the 
3000m pursuit race, having improved their time by 1.5 s more than the control group of athletes. 

Thus, we can state that the integrated application of technologies, which are based on the principle of 
biological feedback focused on exteroceptive and proprioceptive sensitivity, is effective in teaching and 
improving the technique of motor actions. 
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Abstract 
In the context of the digitalization of education, there is a need for constant updating of the content of 

training courses that meets the modern educational needs of students. The purpose of the article is to review 
the experience of designing the content of a training course in a higher educational institution. The content 
of education is presented as a dynamic, multi-component, multi-level system of structured professionally 
significant subject areas. The study demonstrated the procedure for selecting the content of training on the 
example of the discipline "Fundamentals of pedagogical measurements." The study used a system of 
selection methods such as the graph method and the expert assessment method. Using the graph method 
allowed us to quantify the most significant educational elements and the appropriate logical sequence of 
consideration and assimilation of the material. The content was developed by experts selected from among 
teachers according to specific criteria. Expert selection made it possible to establish the importance of 
training elements for the current and future educational process and for further professional activities. The 
methods used to ensure the adequacy of the assessment of educational elements and the quality of the 
selection of the content of the discipline, the selection of educational material necessary and sufficient to 
achieve educational goals. Designing the content of training in the context of digitalization is a 
multidimensional, scientifically based process that must meet the modern educational needs of students. 
Keywords: design methods,digitalization,content design,module,professional education. 

Introduction 

The emergence of the need for additional study of the design of the content of the training course is 
explained by active changes in the field of vocational education, modernization of the scientific and technical 
basis and new requirements for the training of students of higher educational institutions (Aleksieienko-
Lemovska et al., 2019). In the context of the digitalization of education, there is a need to constantly update 
the content of training courses that meets the modern educational needs of students (Vaganova et al., 2019b). 
Content design is carried out as part of an integrative-modular approach. Student materials are clearly 
structured and distributed across modules (Vaskovskaya et al., 2018). Content design is the selection of the 
most important educational elements for the formation of students' professional competence (Klinkov et al., 
2018). The article discusses the methods of designing content that contribute to the best structuring of the 
educational process and the assimilation of materials by students. Structuring the content of the training 
course is carried out by identifying enlarged didactic units (modules, sections, topics) in it (Kobernyk et al., 
2018). In pedagogy, among the methods used for the analysis and design of teaching content, methods of 
structural-logical connections, structural-logical matrices, matrixes of logical connections, graph method, 
expert evaluation method, frequency analysis, correlation assessment of the success of the subjects 
reproducing the basic definitions of the properties of functions and the ability to use the connections 
between elements, the method of logical-categorical thesauri (Oros et al., 2018). 

The methods of structural and logical connections allow you to break down the training material into 
topics, each of which is assigned a number (Cirdan et al., 2019). The countdown is from the beginning of the 
discipline in order of time. 

The method of logical-categorial thesauri. The primary methodological units of the domain thesaurus 
are descriptors - keywords that reflect its content. 
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The thesaurus is a set of basic concepts, definitions, laws, from which all synonyms are excluded. 
The algorithm for constructing a thesaurus includes: 
- selection of literary sources; 
- highlighting keywords; 
- forming a list of descriptors. 
The advantages of the thesaurus method can be considered the possibility of objective reflection of the 

essence and prospects of the specialty, it allows you to draw up an objective work program based on 
concepts of all levels. In the context of informatization of education, the thesaurus acts as the basis of a 
database of automated scientific and technical information to provide a model for the training of a qualified 
specialist and the development of electronic educational systems. A list of concepts of the discipline. The 
thesaurus is divided into thesauri of modules. 

The thesaurus (glossary) in the electronic environment allows students to access concepts at any time. 
Students have ongoing access to the material. 

For a qualitative selection of the content of the discipline "Fundamentals of Pedagogical 
Measurements" we used the graph method and the expert assessment method. 

The graph method allows you to most fully represent the existing knowledge system in this field of 
science, to establish the adequacy of the presentation of educational information; determine the 
completeness of the presentation of information. 

The method of expert assessment is carried out both in person and in absentia, individually and 
collectively, with and without feedback. With the full-time method, the expert carries out his activities in the 
presence of the organizer of the examination. The collective method involves solving a group issue. With an 
individual method, the expert relies on his own experience and beliefs. Examination with feedback involves 
conducting several rounds of the survey and anonymous questioning. 

Theoretical Framework 

The content of education is widely represented in the works of various scientists. Fundamental 
developments belong to the scientists A.M. Sohoru (Sokhor et al., 1974), I.Ya. Lerner (Lerner et al., 1978), B.C. 
Lednev (Lednev et al., 1991) and others. 

Analysis of the literature shows the multidimensional nature of the development of problems of the 
content of education. The views of the authors on the composition, structure, properties and principles of 
selection of the content of education diverge. Pedagogical science includes various didactic theories that 
influence the design of content (Donetskova et al., 2019). There is a variety of approaches to its formation: 
cultural-historical, knowledge, competency, and others. The content of education is considered by scientists 
as a combination of knowledge, skills, competencies that should be mastered by a student (Andriushchenko 
et al., 2018). The concept of the content of education can be considered, inter alia, as a pedagogically adapted 
social experience of mankind, according to researchers holding a cultural approach. Content is an open 
system of structured, professionally significant subject areas (Andrienko et al., 2019a). The content of 
education can also be represented as a combination of knowledge and skills, mastery of which contributes to 
the formation of a competent specialist (Petrichev et al., 2018). The variety of sources of content selection 
necessitates the consideration of certain factors. They are divided into two groups. The first includes the 
educational needs of society. The second group of factors includes the requirements of the educational 
system itself, its regularities (Filchenkova et al., 2019). Among the factors affecting the selection of content 
are resource constraints, both temporary and material (Vaganova et al., 2019a). 

Structuring the content of the training course is implemented by highlighting enlarged didactic units 
(modules, sections, topics). 

Researchers identify a number of principles that are equally important for any discipline: 
- systematic training material; 
- compliance with the content of the level of development of science and technology; 
- the unity of the procedural and substantive aspects of education; 
- the structural integrity of the content; 
- visibility of materials; 
- providing feedback (Raven et al., 2017); 
- interdisciplinary training material (Bakhareva et al., 2019); 
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- The principle of a unified approach to the construction of content (theoretical aspect, academic 
discipline, educational material, pedagogical activity, the personality of the student). 

The application of selection criteria for the content of training allows the selection of educational 
material necessary and sufficient for the implementation of educational goals (Vaganova et al., 2019c). These 
criteria include: 

- taking into account the leading methods of a particular field of knowledge (Pliushch et al., 2018); 
- the possibility of implementing various types of communication; 
- reflected in the content of modern technologies (Tsarapkina et al., 2019b); 
- taking into account training needs (Tolkanuk et al., 2019) (Pisarenko et al., 2019); 
- the high scientific and practical importance of the content (Halatsyn et al., 2019); 
- compliance with the volume of training materials with the time allotted for their study (Grigoriev et 

al., 2019). 
The design of the content of the training course distinguish several technological procedures: 
- identification of goals, objectives and functions of the course; 
- definition of leading components in accordance with the integrative system of educational content; 
- determination of the goals and objectives of the course in relation to the functions of the content of 

education; 
- taking into account the completeness of the implementation of the properties of the content of 

education; 
- selection of educational material and ways to update it based on the principles of scientificness, 

systematicity, consistency and accessibility. 
Many researchers have dealt with general issues related to the impact of digitalization on education. 

Among them are the works of V.I. Blinova, M.V.Dulinova, E.Yu. Yesenina and others. 
In the context of digitalization, the teacher does not broadcast the content of education, but contributes 

to the process of its independent construction by the student (Chertovskikh et al., 2019). 
A.V. Gladkov (Gladkov et al., 2019), M.P. Prokhorova (Prokhorova et al., 2018), G.A. Pichugina 

(Pichugina et al., 2019) and others reflect in their works the idea of updating the content of education in the 
context of digitalization (Andrienko et al., 2019b). 

Methodology 

The selection of content is based on qualitative and quantitative indicators. The selection of the 
content of the discipline "Fundamentals of pedagogical measurements" was carried out using the method of 
graphs and the method of expert evaluation. The process of selecting the content of the discipline is 
multidimensional, multi-stage. 

The graph method allows you to analyze the content of information of didactic materials at two levels: 
- the first-level model allows us to establish the correspondence of the content of the academic 

discipline to the deployment logic of the science of which it is a representative. Such a model is a graph 
constructed on a deductive principle, where the vertices are the training elements, and the edges are the 
connections between them. 

- the second-level model shows some most appropriate logical sequence of consideration and 
assimilation of concepts and judgments, describing the educational elements and their relationships. 

The expert assessment method is carried out by interviewing competent persons - experts. In the 
selection of content, some teachers adhere to the educational goals and expected to learn outcomes, while 
others rely on the specifics of the training of future specialists. In the selection process, teachers were guided 
by the following criteria: individual characteristics and capabilities of students; level of training of students; 
time allotted for the study of discipline; goals and objectives of training students in this profile; 

- the motivation of students to study the discipline. 
The generalized selection criteria for experts were: 
- the competence of an expert in this field (Pisarenko et al., 2019); 
- experience of professional activities of an expert; 
- experience of expert participation in such examinations; 
- relevant specialized education of an expert; 
-the frequency of experts taking advanced training courses. 
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The compliance of experts with the specified criteria ensures the adequacy of the assessment of 
educational elements and the quality of the selection of the content of the discipline. 

In total, the study involved 8 respondents whose average work experience is 10 years. 

Results and Discussion 
Design and selection of the content of the discipline are carried out on a scientific basis. In pedagogy, there 

are a large number of methods for selecting content. We carry out the design of the content of the discipline 
"Fundamentals of pedagogical measurements" using the graph method and the expert assessment method. 

The discipline "Fundamentals of pedagogical measurements" refers to the variable part of the complex 
module "Methodology and theory of professional-pedagogical systems" and is studied in the 6th semester of 3 
courses. 

When studying the discipline, discussions, the implementation of educational research tasks, the use of 
Electronic Educational System, the discussion of problems in micro-groups, student reports in the form of 
presentations on the topics of the course under study are used. Studying the discipline helps to expand students' 
perceptions of professional activity and the formation of professional competencies. 

The structure of the course involves students studying several modules. The study is carried out in the 
logical sequence shown in Figure 1. 

 
  
 
 
 
 
 
 
 
 
 

Fig. 1. Structural-logical scheme of the discipline "Fundamentals of pedagogical measurements" (as part of our study) 

Figure 2 shows the results of using the graph method to select training elements. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 2. The method of graphs in the selection of the content of the discipline "Fundamentals of pedagogical 
measurements" (as part of our study) 
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Table 1 shows the results of the peer review. 

Table 1. The results of expert assessment in the selection of the content of the discipline "Fundamentals of pedagogical 
measurements" (as part of our study)  

 Section Subject 

I.  Theoretical Foundations of 
Measurement in Education 

1.1 Historical aspects of pedagogical measurements in domestic 
education and abroad; 
1.2 The main components and conceptual apparatus in the theory of 
pedagogical measurements; 
1.3 Levels of pedagogical measurements and scales. 

II. Pedagogical measurements in the 
education quality management 
system 

2.1 The main approaches to the interpretation of the quality of 
education in Russia and abroad; 
2.2 Comparative studies of the quality of education in Russia and 
the world; 
2.3 The quality of educational achievements, the evolution of the 
concept and its modern interpretation in measurements; 2.4 
Assessment of the quality of vocational education in the context of 
the implementation of federal state educational standards. 

III. Valuation System 

  

3.1 External and internal system for evaluating educational results; 
3.2 Types and forms of assessment of educational results; 
3.3 Methods and forms of assessment of educational results; 
3.4 Innovative systems for assessing new educational results. 

I V. Pedagogical testing 4.1 Conceptual and classification basis of modern testing; 
4.2 Fundamentals of the design of tests as control and measuring 
materials. 

 Experts selected 13 educational elements of the 50, divided into modules, contributing to the more 
rapid development of material by students. 

Conclusions 

The experience of designing the content of a training course in a higher educational institution shows 
that designing content in modern conditions allows us to make the study of the discipline more structured, 
modular, and contributes to a better students' perception of information and the formation of professional 
competencies. The selection of the content of the discipline using the graph method allowed us to analyze 
the content of the information of didactic materials at two levels. 

Allowed to establish the correspondence of the content of the discipline to the logic of the 
development of science and to show the most appropriate logical sequence of consideration and assimilation 
of concepts and judgments that describe the educational elements and their relationships. The expert 
assessment allowed us to highlight significant educational elements for students to master and build their 
competence. The design of the content of the training course in the context of digitalization should be clearly 
structured, scientifically substantiated, and meet the modern educational needs of students. 
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Abstract 

At the present stage of professional education development, its content and structure are changing. 
This period is characterized by the introduction of innovative technologies into the educational process. 
Therefore, an important role in the formation of the competence of higher school students is assigned to the 
information and learning environment, which increasingly uses didactic tools based on high-tech computer 
and multimedia technologies. Among the large number of didactic tools that are in demand in modern 
pedagogical practice are electronic educational resources, namely electronic educational and methodological 
complexes. The restructuring of the educational process following with scientific and technical progress 
leads to the need to develop new educational and methodological support. The purpose of the article is to 
analyze the experience of developing digital educational materials for professional disciplines in higher 
education. Digital teaching materials are educational and methodological documentation, training and 
control tools developed in the framework of an electronic environment. The electronic educational 
environment is characterized by the availability of electronic information and educational resources, 
information and communication technologies, and various technical means that ensure the full development 
of educational programs by students, regardless of time and location. Verification of compliance of digital 
educational materials with modern requirements is carried out using expertise. The article presents the 
experience of its implementation in the disciplines of the professional cycle. The presented research on the 
use of electronic educational materials allowed us to establish that the number of author's electronic 
textbooks, manuals, and recommendations for students has increased. Their quality and quantity increases 
every year. Development and implementation allows to expand training opportunities for students, 
contributes to the most effective formation of professional competence of students of higher educational 
institutions. 
Keywords: digital teaching materials, electronic educational and methodical complex, professional 
disciplines, professional education. 

Introduction 

The modern system of professional education is characterized by the active introduction of innovative 
technologies, the emergence of which is due to rapid scientific and technical progress. At the present stage, 
the priority task of higher education institutions is to organize the educational process that contributes to the 
effective formation of professional competence of students. Therefore, higher education institutions use 
innovative digital technologies that provide broad opportunities for competence formation. To provide 
students with constant access to educational materials, teachers develop electronic educational and 
methodological complexes. Requirements for the use of digital technologies in the formation of competence 
are officially established by the Federal law "About education in the Russian Federation" of 29.12.2012, as 
well as the Federal state educational standards of higher education (Klinkov et al., 2018). The restructuring 
of the educational process following scientific and technological progress leads to the need to develop new 
educational and methodological support within the electronic educational environment (Pisarenko et al., 
2019). 

The electronic educational environment is a combination of electronic information resources and 
educational resources, information technologies, and modern technical means that allow students to master 
educational programs. Mastering the professional cycle of disciplines is of great importance for the student. 
The success of the formation of professional competence of the student depends on the quality of the 
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development of educational and methodological materials. When developing educational materials, it is 
necessary to take into account the requirements of Informatization of education (Andriushchenko at al., 
2018), the requests and needs of students, and innovative components of the content of the educational 
process (Aleksieienko-Lemovska et al., 2019). 

Electronic educational and methodical complexes (EEMC) allow the student to flexibly manage the 
educational information provided following  individual abilities and capabilities. It is worth noting that part 
of the functions of the teacher passes to the student, allowing him to develop independence. The role of the 
teacher is to support the student and guide him in a large flow of educational information and advises when 
problems arise. 

The content of the EEMC must meet the requirements of Federal state educational standards. Its 
structure should be represented by logically interconnected elements or modules. 

Electronic educational and methodological complexes are subject to examination (Andrienko et al., 
2019a), which is conducted once every three years (Andrienko et al., 2019b). The teacher independently 
decides to conduct an examination (as soon as the electronic educational and methodological complex is 
ready). EEMC that were used by the teacher in the educational process are subject to examination 
(Donetskova et al., 2019). Software tools for this purpose are provided by LMS Moodle (Oros et al., 2018). 

The differences between the electronic educational and methodical complex and the traditional 
educational and methodical complex are: interactivity (EEMC can respond to students ' requests); updating 
(EEMC is updated following modern requirements); integration (EEMC can include links to other sources of 
information); adaptation (EEMC adapts to the individual characteristics and needs of students, providing 
tasks of various levels of complexity); visualization (EEMC can include video and audio fragments, 
animation, color design of materials). 

In the article, we present the experience of conducting expertise, the criteria for its evaluation on the 
example of professional cycle disciplines. 

Theoretical Framework 

Innovative activity of modern teachers, development of educational and methodological support in its 
framework is reflected in the works of S. A. Gilmanov, L. I. Dudina, V. I. Zagvyazinsky and others. Among 
the significant works for our research were the works devoted to the study of educational and 
methodological materials in modern professional education, A. M. Moiseev, A. p. Sitnik, M. M. Potashnik 
and others. A. P. Cirdan (Cirdan et al., 2019) speaks about the quality of professional training and the role of 
innovative technologies in this process. The functionality of digital resources in the organization of 
professional training is presented by researcher O. O. Chertovskikh (Chertovskikh et al., 2019). The 
significance of innovative educational technologies is presented by A.V. Gladkov (Gladkov et al., 2019). The 
development of digital educational materials is carried out using electronic educational platforms. O. M. 
Kobernyk notes that Moodle is one of the most widespread educational management systems and provides 
all the necessary tools for implementing a high-quality educational process. His work reveals the main 
functions of Moodle in creating educational materials (Kobernyk et al., 2018). Based on the data obtained 
during the analysis of scientific literature, it is possible to distinguish the main functions of digital 
educational materials (Vaganova et al., 2019b). They are the main source of educational information that 
provides students with educational content in an accessible form (Bakhareva et al., 2019). They also serve as 
a learning tool that allows you to organize an effective learning process, including the process of self-
education of students (Petrichev et al., 2018). 

The development of digital teaching materials for professional disciplines should be carried out taking 
into account the principles of expediency, the implementation of a personality-oriented approach that gives 
the educational process an activity-oriented character and allows you to include each student in activities, 
make it an active subject; modularity; integrative; differentiation (Tsarapkina et al., 2019b); systematic and 
consistent. 

Electronic educational and methodological complexes contribute to a deeper development of students' 
learning material (Raven et al., 2017). The electronic educational and methodical complex is a multimedia 
software product that ensures the continuity and completeness of the learning process, including theoretical, 
practical, and control materials (Vaganova et al., 2019c), which are publicly available to all participants in the 
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educational process (Grigoriev et al., 2019). Electronic systems allow students to independently study the 
offered educational information in accordance with their individual characteristics (Filchenkova et al., 2019). 

Among the electronic components of educational materials can be: online electronic educational 
publications (Halatsyn et al., 2019); computer training systems (Pliushch et al., 2018); educational and 
informational materials presented in audio and video format (Tolkanuk et al., 2019); laboratory workshops; 
training learning-training exercises (Pisarenko et al., 2019); information databases; electronic libraries; 
learning tools based on computer educational environments (Vaskovskaya et al., 2018). 

An examination is conducted to determine the effectiveness of the EEMC and assess compliance with 
the established requirements (Vaganova et al., 2019a). Self-examination is a mandatory procedure that is 
carried out repeatedly, which allows you to assess the compliance of the EEMC with the established 
requirements (carried out by one of the authors-developers of the complex) (Pichugina et al., 2019). 

Internal expertise is a procedure for assessing compliance with requirements conducted once by two 
experts from the Department (Ponachugin et al., 2019). External expertise is voluntary, conducted once by 
third-party experts. 

Methodology 

The study, conducted in 2017, 2018, and 2019, was attended by teachers of higher education 
institutions. 

A survey of teachers was carried out to identify the missing elements of the complex, adjust, 
Supplement and develop the materials of the teaching materials. In 2017, there were 46 respondents, 48 in 
2018, and 51 in 2019. 

We have analyzed the electronic educational-methodical complexes on disciplines of a professional 
cycle. 

The quality of the electronic educational and methodical complex is determined by the criteria 
presented in Table 1. 

Table 1. Evaluation criteria by an expert of a training complex 

No. Direction of expert assessment and quality assessment criteria Rating 
Format 

1. Compliance of the electronic educational-methodical complex with federal state educational standards 
and curriculum 

1.1 The content of educational material contributes to the formation of relevant 
competencies 

- 
corresponds 
to; 
- does not 
match 

1.2 The volume of educational material corresponds to the time allotted for the study of the 
discipline 

- 
corresponds 
to; 
- does not 
match 

1.3 The control and evaluation apparatus meets the tasks of testing professional 
competencies 

- 
corresponds 
to; 
- does not 
match 

2. Evaluation of the quality of the electronic training complex 

2.1 Compliance with the fundamental didactic principles (Principles: accessibility, 
systematicity, consistency, continuity, the connection of theory with practice, 
professional orientation of training. The teacher demonstrates the skills of methodical 
processing of professional knowledge, structuring material, developing control tasks, 
developing recommendations for students to further master the discipline ) 

- 
corresponds 
to; 
- does not 
match 

2.2 Compliance with ergonomic requirements ( Selection of the appropriate organization of - 
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the text : readability (optimal amount of information, solution of problem situations 
using specific examples); accessible language for the presentation of educational 
material (lack of difficult to understand revolutions; use of standardized terminology); 
use of graphical tools (tables, graphs, diagrams and others), allowing illustrating 
complex material, providing visibility and ease of perception of the text, reflecting the 
components of concepts, phenomena and processes ; interactivity) 

corresponds 
to; 
- does not 
match 

2.3 Compliance with publishing standards (mandatory structural elements. Clear 
distinction between semantic fragments of the text, indication of the table of contents, 
links, hyperlinks, appendices, glossaries, indication of questions, tasks, exercises). 

- 
corresponds 
to; 
- does not 
match 

3 Assessment of the theoretical block of developed content   

3.1 Theoretical Section Based on a 
scale 

3.2 Links to additional training materials - yes; 
-no 

3.3 Glossary - yes; 
-no 

4. Evaluation of the practical block of developed content 

4.1 Workshop Instrumentation - yes; 
-no 

5 Assessment of the control block of developed content   

5.1 The quantity and quality of the developed tests contribute to an objective assessment of 
learning outcomes 

grade score 

5.2 Topic assignment interactivity grade score 

EEMC examination was also carried out for compliance with the requirements of the regulations on 
the work program, on the Fund of evaluation funds, on the EEMC, on the rating system for evaluating the 
results of students. 

 Results and Discussion 

The development of electronic educational and methodical complexes is carried out following the 
rules, according to which the teacher specifies the exact name of the discipline (the name of the EEMC may 
not coincide with the name of the discipline, if it is developed for several homogeneous disciplines in 
different General professional educational programs taught in the same semester). All authors indicate their 
first name, last name and patronymic. Teachers specify a link to the EEMC in the Moodle system. Click the 
"Add" link to select the training direction, profile, and form of training. 

The highest score for the examination is 100 (maximum of 22 points for quantitative criteria and 78 
points for qualitative criteria). It is worth saying that the head of the Department acts primarily as an expert. 
He shall bring to the attention of the teacher identified issues that it needs to be addressed. The teacher can 
view the results from the personal account using the EIOS service - electronic information and educational 
center. The teacher compares the results of the examination with the rating form according to the following 
criteria: 1 point on the rating corresponds to 55-70 points on the examination following the average expert 
assessment, 2 points – 71-85 points, 3 points – 86 – 100 points. If the examination results are positive, the 
teacher includes an electronic educational and methodological complex in the working program of the 
discipline (module or practice). 

As part of the survey, teachers suggest adding an effective indicator to the assessment criteria of the 
EMC, such as the percentage of those who successfully passed the certification in the discipline. 

The number of educational and methodological materials was established: electronic textbooks, 
manuals, recommendations for students. 

The number of electronic educational and methodical complexes that have passed the examination is 
shown in Figure 1. 
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Fig. 1. The results of the examination of electronic educational-methodical complexes of disciplines of  professional cycle 
training for 2017-2019 years (as part of our study)  

The results of statistical data processing showed an improvement in the quality of electronic 
educational and methodical complexes developed throughout the study period. If in 2017 the average score 
was 78, by 2019 it had increased to 89 points. 

Figure 2 shows the number of digital educational materials being developed over the entire study 
period. 

 

Fig. 2. The number of developed electronic educational materials for professional cycle disciplines for 2017-2019 
academic years (as a percentage), (as part of our study) 

 
We can observe a high growth rate in the number of e-learning materials. In 2017, the number of 

electronic educational and metal materials from the total number of materials being developed was 70%, in 
2018 we can see an increase of up to 87%, in 2019 – up to 98%. 
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Conclusions 
We analyzed the experience of developing digital teaching materials for professional disciplines in 

higher education. The results of statistical data processing showed an improvement in the quality of 
electronic educational and methodical complexes developed throughout the study period (2017-2019). 
Electronic educational and methodological material is becoming more individually oriented, its 
development is based on the individual characteristics and interests of students. Materials allow the student 
to develop independence, flexibility, and mobility. Modern multimedia systems are accompanied by the 
inclusion of not only textual information, but also animation, video, virtual laboratory workshops, search 
and expert system modules, which are implemented through internal software and didactic algorithms and 
nonlinear interaction in the teacher-student – learning material system. 

The average score awarded based on the results of the examination increased from 78 in 2017 to 89 in 
2019. Not only the quality of developed electronic materials has increased, but also the quantity. We note a 
high growth rate in the number of e-learning materials as a percentage. 

The development of electronic educational methodical complexes is becoming more and more 
relevant every year. Modern complexes contribute to the preparation of independent students who are ready 
to quickly complete tasks, the creative performance of professional activities. 
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Abstract 
Reformation processes in the field of Russian education led to the widespread introduction of 

electronic means in the educational process. The article considers the development and implementation of 
electronic course support. The article aims to study the development experience and the effectiveness of 
introducing electronic support for continuing education courses in the educational process. Electronic course 
support is an electronic educational resource that supports full-time educational process. The article presents 
the structure of the electronic educational course, reveals the possibilities of its elements in the organization 
of the educational process. The course used the most up-to-date databases, which allow students to get the 
most up-to-date information. The experience of implementing the course “Management in Education” is 
presented, which acts as a means of expanding and complementing the educational process in the system of 
continuing professional education. For two years, a study was conducted among students of the 
Management in Education course to identify the effectiveness of introducing electronic course support. The 
e-course developed by us in addition to the classroom course contributes to the construction of a holistic 
educational process, contains structured educational materials presented in the form of lectures, as well as in 
video and audio formats, includes glossaries and links to additional Internet resources. The data obtained 
made it possible to identify an increase in the level of training of students after its implementation in 
training. The developed course can be used in the training of heads of educational organizations, their 
deputies and teachers and will help to improve the quality of their education. 
Keywords: advanced training courses, electronic maintenance, educational technology professional 
education, electronic course, electronic instrumentation. 

Introduction 
The process of professional development includes the most advanced scientific experience, 

characterized by the active introduction of innovative technologies, methods and tools (Vaganova et al., 
2019a). It is constantly being improved. Therefore, the use of electronic educational elements as one of the 
most modern directions of professional education development is implemented here. The introduction of 
electronic tools in the educational process has led to the active development of distance learning (Vaganova 
et al., 2019c), which contributes to improving the mobility of students and the quality of education by 
providing constant access to materials from various professional disciplines (Pichugina et al., 2019a). The 
combination of classroom training with the use of electronic elements allows you to make professional 
development more effective (Vaganova et al., 2019b). 

In this article, we address the development and implementation of electronic support for advanced 
training courses (Aleksieienko-Lemovska et al., 2019). 

To ensure the mobility of students and improve the quality of training, an electronic course was 
developed on the electronic educational platform Moodle (Andriushchenko et al., 2018). 

This course is intended for teachers, managers and Deputy heads of educational organizations, as well 
as persons interested in improving the quality of educational process management (Bakharev et al., 2019). 
The purpose of the full-time professional development course "Management in education": improving the 
competencies of teachers, managers and Deputy heads of educational organizations, persons interested in 
improving the quality of educational process management. 

The course includes innovative educational technologies, methods and tools used by leading higher 
education institutions, the course structure is represented by a wide theoretical block and a practical part. 

The course content is presented in several modules: information and organizational module; module 
of materials for study; control and evaluation module. 

The advanced training course forms students ' competencies related to the development of the basics 
of management in educational activities, including the ability to research the market for training services, 
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drawing up operational and strategic plans for the development of an educational organization based on the 
data obtained. The training is beeing realised about 72 hours. 

During the development of electronic support, the works devoted to the study of the digital 
educational environment and electronic resources in the education system were of great importance for us 
(Bulayeva et al., 2019). The content of requirements for web resources (elements of the electronic classroom 
support system) is presented in the work of A. A. Akhayan (Ahayan, 2019), which operate based on the 
principles of interactivity (Donetskova et al., 2019), freedom and responsibility. The issue of intensification of 
interaction within the framework of electronic educational platforms is covered in the works Of S. A. 
Smirnov. M. I. Bocharov concerns the use of the Moodle platform in matters of intensification and 
accessibility of interaction. Many scientists consider the ability to support full-time training courses, 
presenting them like operational access to educational materials and links to additional sources of relevant 
information (Filchenkova et al., 2019); operational control and self-control (Grigoriev et al., 2019); the choice 
of the form of presenting material (visual, audio, etc) (Myalkina et al., 2019); participation in the 
development of educational content (Oros et al., 2019). Despite the high level of research on the 
implementation of electronic educational resources in the vocational education system, the topic of electronic 
support for advanced training courses remains not fully developed in a dynamically developing 
environment (Osadchenko et al., 2019). Therefore, we have developed an electronic course that accompanies 
the full-time professional development course, including the use of innovative educational technologies, 
methods and tools, electronic elements (Markova, 2018), which allows you to expand the training 
opportunities for students (Pliushch et al., 2018).  

Theoretical Framework 
Support at the University is advising students on the organization of the educational process s 

(Pichugina et al., 2019b), the introduction of a special register that ensures the presentation of students ' 
results on the courses they study (Tsarapkina et al., 2019a), participation in the organization and conduct of 
final control of the courses (Tsarapkina, 2019b). 

For our research, the study of the conceptual apparatus formed thanks to the works of domestic and 
foreign scientists is important. Electronic support of the full-time professional development course is an 
electronic educational resource that supports the full-time educational process, aimed at continuing 
education. Electronic support performs reference and information functions, monitoring functions, electronic 
simulator functions, simulation, modeling, demonstration functions. Ensuring the continuity and 
completeness of the didactic cycle of the learning process, electronic support of the course provides 
theoretical material, contributes to the organization of training activities and monitoring the level of 
knowledge, information and search activities. Electronic support can be tailored to the needs of a particular 
course participant, which helps to individualize the training process and improve its effectiveness. 

The organization of electronic support, the creation of an electronic course is carried out at the expense 
of electronic educational content management systems – information systems that are used to create, store 
and transmit educational content, representing the content of the training as a set of reusable educational 
objects. The e-course, in turn, is a course implemented using e-learning technologies, which is constantly 
available to the student (Pisarenko et al., 2019). 

Methodology 
The research work was carried out for two years based on the Institute of directed professional 

education, during which electronic support for the advanced training course "Management in education" 
was developed and implemented. The importance of this course is reflected in the formation of current 
competencies related to the study of the market for training services, drawing up operational and strategic 
plans for the development of an educational organization based on the data obtained. The development of 
electronic course support ensures the mobility of students, providing an opportunity for additional study of 
the material, performing tasks and tests remotely at any time convenient for them. Electronic support of the 
course "Management in education" includes modern educational technologies, innovative methods and 
means of implementing the educational process. Electronic support of courses is carried out using the 
electronic educational platform Moodle. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

30 
 

The e-course developed by us in addition to the classroom course contributes to the construction of a 
holistic educational process, contains structured educational materials presented in the form of lectures 
(Raven et al., 2017), as well as in video and audio formats, includes glossaries and links to additional Internet 
resources. After each module, the corresponding tasks are provided with the possibility of attaching files 
and then checking by the teacher, testing with automatic results. The e-course is built by the principles of 
accessibility; openness; visualization; consistency; individualization; problem-solving. 

The course includes the study of such sections as" Fundamentals of legislation in the field of 
education", "project and innovation Management in educational organizations", "development Management 
of an educational organization", "quality Management in an educational organization". 

Each module of the e-course hosted on the Moodle platform is divided into training elements. The 
"Lecture" element allows learning material in a flexible form. Moving through the lecture is performed by 
turning pages and clicking on hyperlinks placed in the text. Each lecture has a clear organization, reflects the 
purpose of the study, formed competencies, initial knowledge and skills of the listener, the course of study, 
control tasks and questions for self-control. 

Each module of the course is accompanied by audio, text, photographic, and video information. 
The e-course reflects the characteristics of each module, goals, tasks, educational results, disciplines 

included in the module and methodological recommendations for preparing for final tests and tasks within a 
specific discipline. 

The detailed content of the course is shown in table 1.  

Table 1. Content of the electronic course "Management in Education" (as part of our study) 

Module Module Content 

And the informational 
organization module 

Course metadata (institute, the form of study, number of hours, number of 
credit units, date); 

Course information (goals, objectives, annotation ); 
Guidelines; 
Working program; 
Recommended literature - with links to relevant electronic sources; 
F yell m for communication with the teacher; 
K calendar rating-training plan; 
Glossary 

Study Materials of the 
Module 

A set of materials for classroom work ; 
A set of materials for individual independent work in an electronic 

environment (video lectures in the format of a studio recording or a webinar; 
videos; interactive training manual, audio clips, audio lectures ). 

Monitoring and 
evaluation module 

A set of tasks for individual work in the electronic environment; 
A set of tasks for students working together in an electronic environment; 
Bank of control materials (tests). 

This structure is based on the principle of comprehensive support of the educational process using 
modern relevant educational materials. 

Within each discipline presented on the course, there are entrance control, glossaries, chat within the 
discipline, methodological recommendations for completing tasks, and an entrance questionnaire. Next, 
there are sections of the discipline and within each separate section, lectures on topics, tasks (for 
independent work, for practical classes, and others), tests (training tests, tests for self-control, final tests). 
Each discipline has a section "Reference materials", where the main and additional literature, Internet 
resources, as well as a diary of reflection are indicated. 

Results and Discussion  
To conduct the research, we identified two groups of students: a control group and an experimental 

group. Students of the control group were trained using traditional technology. For the training of 
experimental groups, electronic support of the advanced training course "Management in education" was 
introduced. Students used Wiki tools, a forum, and a webinar to complete tasks. Tasks were presented by 
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listeners in the form of text and files. The course includes typical tasks that are the same for all participants, 
as well as more complex, individualized tasks. To provide feedback to students through electronic support 
of the course, a questionnaire was conducted, including the following questions: "what of the presented 
material caused difficulties?", "what was difficult to understand in the task description?", "Your comments 
and suggestions on the e-course". Students note that the course has a clear structure and clear description, so 
completing tasks did not cause any difficulties. They also noted that links to additional resources do not 
always work, but this is a technical disadvantage of the educational institutions that provided the lecture 
material. There were suggestions from students about the wider use of electronic support for advanced 
training courses, including in-classroom classes. 

The course used the most up-to-date databases, which allow students to get the most up-to-date 
information. Lectures were held both in the form of real-time webinars (listeners can ask questions using the 
chat tool) and in the form of video recordings. The teacher gives students links to additional lectures held by 
leading educational institutions. 

In our research work, we tested the initial and final level of training of students using the entrance and 
final testing. The points were distributed as follows. Excellent: 100-72 points; Good: 71-55; Satisfactory: 54-0. 

The results of the control and experimental groups are presented in table 2. 

Table 2. The results of statistical processing of the input and final testing of the control and experimental groups (as 
part of our study) 

Rating (in points) Control group Experimental group 

Input 
testing 

Final 
testing 

Input 
testing 

Final 
testing 

excellent: 100-72 points 25% thirty% 26% 75% 

good: 71-55; 70% 70% 71% 25% 

satisfactory: 54-0 5% 0% 3% 0% 

The number of correctly completed tasks is selected as a criterion for evaluating the results of the test. 
Excellent – a high level of training for students of the advanced training course "Management in 

education", good-medium, satisfactory-low, respectively. From the data obtained, it follows that the quality 
indicators of the control group changed for the better after the final testing, however, compared to the 
experimental group, their indicators changed slightly. 

At the control stage of the study, the students' creative project works "Designing educational systems" 
were defended during the preparation for this work, the experimental group made maximum use of 
electronic course support tools. In particular, students were allowed to use additional sources, lecture 
material provided by leading domestic and foreign educational institutions. The results of the control and 
experimental groups are shown in figure 1. 

 

Fig. 1. Data on the results of protection of creative design works of the control and experimental groups (as part of our 
study) 
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Indicators of project work protection in the experimental group are higher than in the control group. If 
the percentage of students in the experimental group who received an "excellent" rating is 56%, then in the 
control group this percentage is 38. From this, it should be concluded that electronic support for full-time 
courses "Management in education" had a positive impact on the preparation of students of the experimental 
group for the defense of project work. 

Conclusions 
We reviewed the experience of developing and implementing electronic support for advanced 

training courses "Management in education". Electronic support of courses is one of the active and effective 
ways to improve the training of students in advanced training courses. Summing up the results of the 
research work, we are based on the data obtained from the input and final tests, as well as the project work 
of the control and experimental groups of students. We assessed the level of training of students through the 
implementation of electronic and traditional courses. 

From the data obtained, it follows that the quality indicators of the control group changed for the 
better after the final testing, however, compared to the experimental group, their indicators changed slightly. 
The experimental group significantly improved their results. Indicators of project work protection in the 
experimental group are higher than in the control group. If the percentage of students in the experimental 
group who received an "excellent" rating is 56%, then in the control group this percentage is 38. 

Implementation of electronic support for advanced training courses contributed to a better 
understanding, memorization and assimilation of educational material. Students have mastered the 
competencies due to a large amount of up-to-date information, the possibility of continuous effective 
interaction with the teacher, access to materials and the usage of various electronic tools in preparation for 
the defense of the project work. 
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Abstract 

The issue of organizing students’ independent work occupies one of the leading places in the modern 
educational process. The growing pace of modernization of the national educational system has led to the 
importance of using digital technologies that expand the training opportunities for students. The purpose of 
the article is to analyze the experience of organizing the independent work of students using digital 
technologies. Independent work is an educational research and socially significant activity of students 
carried out with the indirect control of the teacher. Digital technologies are presented as a way of organizing 
students' activities based on the use of various electronic means. Digital technologies were introduced into 
the educational process of students, which they actively used in the process of independent work. We have 
identified digital tools that students prefer to use in the process of self-preparation through questionnaires. 
Electronic textbooks, webinars, banks of control materials and forums on an electronic educational platform 
were allocated among the digital resources. Next, it was necessary to assess how digital technologies affect 
the quality of education and the level of training. The paper presents the results of a study to identify the 
impact of digital technologies on the quality of education. The conducted research allowed us to establish 
the positive impact of digital technologies on the organization of classroom (contact or supervised 
independent work) and extracurricular independent work. Independent work organized in this way allowed 
to increase the level of training of students. The obtained data allow us to speak about the wide possibilities 
of the technologies in question in improving the level of training of students. 
Keywords: digital technologies, educational technologies, independent work, innovative technologies, 
professional training. 

Introduction 

The organization of the independent work of students in the field of professional education is 
currently one of the key issues. Changing socio-economic conditions, intensive development of science and 
rapid updating of information requires constant improvement of the learning process (Vaganova et al., 
2019c). According to the requirements for the process of training a competitive specialist, which is fixed By 
the strategy of innovative development of the Russian Federation, the student must possess innovative 
digital technologies for independent study of the material, acquisition of new knowledge and improvement 
of competence (Pichugina et al., 2019). Increasing the share of independent work and the use of innovative 
educational technologies is prescribed by the Federal state educational standards of higher education and 
corresponds to the current trends of the world’s educational community. Implementing a quality learning 
process requires new approaches to organizing independent work (Vaganova et al., 2019a). 

Independent work is performed in the classroom (contact or supervised independent work) and in 
extracurricular settings. Contact independent work is an active form of learning based on the principles of 
subjectivity, individuality and personal passion of students. (Chertovskikh et al., 2019). Extracurricular 
independent work of students is planned educational and research work of students, performed in 
extracurricular conditions on the instructions and under the guidance of the teacher, but without his direct 
intervention in the activities. 

Since the share of independent work in the preparation of students has been significantly increased, 
its appropriate organization is necessary for a high-quality learning process (Filchenkova  et al., 2019). In this 
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article, we consider digital technologies as one of the most effective tools in organizing independent work 
(Donetskova et al., 2019). 

There are many approaches to defining the concept of "independent work" (Andrienko et al., 2019a). 
This can be explained by the versatility of this pedagogical phenomenon (Tsarapkina, 2019a). Researchers 
define it as a type of educational and cognitive activity(Osadchenko, 2019); as a system of organizing 
pedagogical conditions that allow managing the student's educational activities (Vaskovskaya et al., 2018); as 
a creative activity characterized by initiative, the activity of the student (Vaganova et al., 2019a); as a form of 
individual and group learning activities, characterized by indirect teacher assistance (Gladkov et al., 2019). 

Digital technologies allow creating an environment rich in diverse educational resources. These 
conditions contribute to the solution of a number of educationally significant tasks (Grigoriev et al., 2019). 
These include understanding and formulating your own educational request and creating an individual 
educational route based on it. The digital educational environment requires the student to make 
independent decisions to build their route at all stages of the educational activity (Pliushch et al., 2018). The 
digital environment is a set of conditions, opportunities and resources for learning (Cirdan et al., 2019). The 
digital educational environment forms a digital educational process (Tsarapkina et al., 2019b), which is 
understood as individual and team learning activities aimed at building competencies based on the use of 
digital tools with the motivating and organizational-intermediary participation of the teacher. 

Active use of digital technologies in organizing independent work is an important factor in updating 
the education system in accordance with the modern requirements of the state and society (Oros, 2018). The 
importance of independent work for students is extremely high. The ability of students to self-education and 
professional self-development depends on their organization. 

Digital technologies are a way of organizing students' activities based on the use of various electronic 
tools (Raven et al., 2017). 

Theoretical Framework 
Among the works of scientists on the use of digital technologies in the activation of independent 

work, the publications of O. V. Zatsepina, Yu.V. Sorokopud, E. I. Khairullina and others deserve attention. 
Questions of readiness for independent work are covered in the works of I. A. Zimnaya, V. A. Slastenin, M. I. 
Dyachenko and others. Independent work-like activity revealed in the works of Y. K. Babanskiy. The same 
idea is continued by T. M. Churekova. They note that independent work is a consequence of well-organized 
educational activities that motivate students to independently expand and deepen their professional 
knowledge. 

The use of digital educational technologies provides students with a wide range of opportunities: 
more rapid implementation of work (Klinkov et al., 2018); formation of the ability to acquire and use new 
experience in practical activities (Fix et al., 2015); independence from the place and time of the study 
(Andrienko et al., 2019b); development of an independent creatively developed personality; development of 
independent search activity (Petrichev et al.,2018). 

 Methodology 
Innovative educational technologies are used in the preparation of students in accordance with the 

requirements of Federal state educational standards. Digital technologies were introduced into the 
educational process of students, which they actively used in the process of independent work. 

We have identified digital tools that students prefer to use in the process of self-preparation through 
questionnaires. Electronic textbooks, webinars, banks of control materials and forums on an electronic 
educational platform were allocated among the digital resources. 

Next, it was necessary to assess how digital technologies affect the quality of education and the level 
of training. 

Table 1 shows the characteristics of students' training levels. 
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Table 1. Students’ Preparation Levels 

Level Level characteristic 

High Creative approach to independent work; developed ability to evaluate and analyze their own 
independent work; active participation in educational webinars; high readiness for independent 
activities; ability to self-organize; the ability to find new ways to plan independent work; high 
personal-mental-volitional potential 

Middle Readiness to the implementation of independent activities; the ability to independently draw up a 
plan and algorithm of work, setting goals and selecting relevant literature on a specific issue; the 
ability to evaluate and analyze their own independent work; self-organization ability 

Low The reproductive nature of the activity; poor focus on self-development; low level of self-
organization; lack of motivation for independent activity; lack of a personal attitude to the 
independent solution of professional problems 

In the study, the respondents were 96 students of the Nizhny Novgorod State Pedagogical University 
named after Kozma Minin in the field of training "Professional training (by industry)". We analyzed the 
results of training students in the study of a cycle of professional disciplines for three years (2017, 2018, 
2019). The cycle of professional disciplines includes: "Pedagogical technologies", "General and professional 
pedagogy"; "Interactive learning technologies"; "Project activity of a professional training teacher". 

Results and Discussion  

The organization of independent work using digital technologies is provided for contact (controlled) 
independent work, as well as in extracurricular conditions. 

Tasks for extracurricular independent work are used in a variety of ways. These include working with 
reference literature, developing coursework, writing an article, scientific reports, searching for information 
and processing it on the Internet, working with electronic media (media libraries, audio libraries, electronic 
manuals), and participating in conferences. 

To ensure constant access of students to educational material and provide links to additional sources 
containing relevant information, teachers use the electronic educational platform Moodle (Kobernyk, 2018). 
The student can monitor the progress of their studies, independently identify shortcomings and, if 
necessary, seek the advice of a teacher. 

Independent work involves the choice of digital equipment, electronic tools that meet the goals of 
specific classes. 

We conducted a survey among students, in which a wide list of means of implementing digital 
technologies was presented. Students were asked to make a choice in favor of the most effective and 
frequently used ones. 

The maximum values recorded during statistical processing were shown in table 2. The other results 
were significantly lower than those presented, so they were not included in the table. 

Table 2.  Implementer digital technologies are used by respondents 

Digital Technology Tools Number of 
students (%) 

Electronic textbooks, study guides , glossaries 63% 

Webinars of leading researchers (video lectures; videos, audio clips, audio 
lectures ). 

75% 

Banks of control materials for self-testing located on the electronic educational 
platform 

87% 

Forums on an electronic educational platform for communicating with 
teachers, getting advice 

74% 

When performing independent work, students prefer to use banks of control materials that allow 
them to independently track the results of their educational activities. They actively participate in webinars 
held by Russian and foreign teachers and watch lectures in audio and video formats. This way of learning 
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information allows you to better prepare for classes. For most students, forums on the e-learning platform 
are also of high interest. In this way, students receive timely advice to adjust their own activities. Students 
also note the importance of electronic textbooks and manuals in their independent work. According to 
students, digital tools can improve the process of independent training. 

Students prepare themselves for seminars in professional disciplines, defense of term papers, 
conferences, competitions. During the course of training, the student must analyze a large amount of 
information and select the most relevant. To do this, they need access to various databases. At Kozma Minin 
Nizhny Novgorod State pedagogical University, students have access to the most modern electronic 
databases that provide the best independent training. They use such databases as Scopus, Web of Science, 
EBSCO, library systems eLibrary, cyberleninka, EBS "University library online" and others. 

In the course of training, students widely use the capabilities of one of the most common electronic 
learning systems – Moodle. In the course of independent work, Moodle contributes to the integration of 
professionally relevant information studied within the professional cycle disciplines. 

Interactive whiteboards, document cameras, multimedia projectors and other digital technologies are 
used to organize students ' classroom (contact) independent work. Group independent work can be 
organized as follows. Participants are divided into groups of 5-7 people. A representative of each team on 
the smart Board writes the main idea (the proposed solution to the problem). Ideas are discussed with the 
teacher. Then each of the teams develops a presentation where the stages of actions are described 
sequentially. The results are discussed at the final stage of the lesson. They are the basis for further work on 
the task. To study the regulatory framework, students use the electronic reference systems "Consultant +" 
and "Garant". Students independently work through the remaining questions, make the final version of the 
presentation and present it at the next lesson. In the course of this activity, students develop the ability to 
work with sources of educational information, the ability to use information technologies, form the skill of 
selecting information on given topics, create texts of various types. At the same time, the lesson is not aimed 
at transmitting information to students by the teacher, but at independently deepening and strengthening 
students' knowledge. 

To organize independent work, teachers use case studies, projects, didactic and role-playing games, 
and group discussions. Project activity is one of the most frequently used forms of organizing independent 
work. The implementation of projects has a strong impact on the activation of the independent cognitive 
activity of students. Projects are most often performed in a group. The emphasis is on cooperation and 
interaction between students. They jointly solve tasks, overcome conflicts, and find compromises. To 
complete the project, key issues are discussed in the classroom together with the teacher. For example, when 
studying the discipline "Pedagogical technologies", students are grouped together and select a list of issues 
that need to be discussed with the teacher. Team representatives exchange questions with each other in a 
chat on the Moodle educational platform, identifying and excluding the same ones. Then they provide the 
teacher with a single list of questions, which is discussed by all participants in the class. Students can also get 
additional advice online using the Moodle system. The project is implemented during the semester. After the 
project is defended, those who want to participate in professional competitions are determined. Students 
take part in national and international competitions. To participate in the all-Russian competition of 
pedagogical projects "The most successful project", students independently study the official electronic 
platform of the competition to familiarize themselves with the rules, deadlines, fill out an application for 
participation and determine the nomination for their work: "research project", "educational project", "creative 
project", "management project". To participate in the competition, students expand their projects. They 
independently use the library systems eLibrary and cyberleninka, which allow them to get up-to-date 
information. 

The students’ independent work is saturated with various digital technologies. Students have a 
creative approach to work, develop the skill of non-standard problem solving and form the competencies 
necessary for effective professional activities. 

We have carried out the check the level of training of students. To do this, we analyzed the statements 
for three years of study, during which students actively used digital technologies in independent work. 
Figure 1 shows the results of statistical data processing. 
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Fig. 1. Results of the analysis of the level of students’ training 

In 2017, 34% of students had a high level of training, in 2018 the percentage increased to 40%, in 2019 
the number of students with a high level of training reached 42%. The organization of the independent work 
of students using digital technologies has had a positive impact on their level of training. 

Conclusions 
In the course of our work, we analyzed the experience of organizing the independent work of students 

using digital technologies. 
The conducted research allowed us to establish the positive impact of digital technologies on the 

organization of classroom (contact or supervised independent work) and extracurricular independent work. 
Independent work organized in this way allowed to increase the level of training of students. Over the past 
three years, there has been a positive trend in the level of training of students. In 2017, 34% of students had a 
high level of training, in 2018 the percentage increased to 40%, in 2019 the number of students with a high 
level of training reached 42%. The number of low-level students dropped by 10% in 2017 to 2% in 2019. 

The implementation of digital technologies in the organization of independent work expands the 
opportunities of students and contributes to improving the quality of education. 

References 
Andrienko, O.A. (2019a). On the need to apply gaming training technologies. Balkan Scientific Review, 2 (4), 5-

8. 
Andrienko, O.A. (2019b). Modern educational technologies: technology of self-presentation. Balkan Scientific 

Review, 1(3), 5-7. 
Cirdan, A.P. (2019).  Innovative technologies of professional training of future economists in the system of 

continuous education. Humanitarian Balkan Research, 2(4), 27-30. 
Chertovskikh, O.O. (2019). Prospects for the use of digital resources in education. Baltiyskiy gumanitarnyy 

zhurnal (Baltic Humanitarian Journal). 8, 4 (29), 184-187. (in Russ.).  
Donetskova, O.YU. (2019). Modernization of the modern education system in Russia. Baltiyskiy 

gumanitarnyy zhurnal (Baltic Humanitarian Journal), 8, 2 (27), 37-39. (in Russ.). 

0%

10%

20%

30%

40%

50%

60%

2017 2018 2019

high

middle

low

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

39 
 

Filchenkova, I.F. (2019). Educational management of innovative activity of teachers as an 
object of pedagogical research. Vestnik Mininskogo universiteta (Vestnik of Minin University), 2019. 7 (4), 3. 
(in Russ.). 

Fix, N. P., & Troshchinskiy, V. V. (2015). Delovaya igra po likvidatsii narusheniya normal’nogo rezhima 
raboty energosistemy. Business Game on Elimination of an Emergency in the Electric Power System. 
Sovremennye problemy nauki i obrazovanija. 

Grigoriev S. G., Shabunina V. A., Tsarapkina Ju. M., Dunaeva N. V. Electronic library system as a means of 
self-development of students of digital generation Z (on the example of studying the course "Basics of the 
counselor activity") - Scientific and technical libraries. 2019. No. 7. Pp. 78-99. 29.  

Gladkov, A.V., Vaganova, O.I., Prokhorova, M.P. (2019). Modern pedagogical technologies as a means of 
enhancing educational motivation. Baltiyskiy gumanitarnyy zhurnal (Baltic Humanitarian Journal). 8, 1 
(26). 274-276. (in Russ.). 

Klinkov, G.T. (2018). The specificity of manifestation of pedagogical communication as a special construct. 
Scientific Vector of the Balkans, 1, 51-52. 

Oros, I.I. (2018) The role of international connections in the development of the adult education system. 
Humanitarian Balkan Research, 1, 57-59.  

Pliushch, V.M. (2018). Independent work of students as a factor of improving education quality. Balkan 
Scientific Review, 1, 69-71. 

Ponachugin, A.V., Lapygin, Yu.N. (2019). Digital educational resources of the university: design, analysis 
and expertise. Vestnik Mininskogo universiteta (Vestnik of Minin University), 7 (2), 5. (in Russ.). 

Pichugina, G.A., Bondarchuk, A.I. (2019).  Structure of the training case in the organization of the 
educational process. Humanitarian Balkan Research, 2(4), 5-7. 

Petrichev, P. V., Masyuk, N. N., Bushueva, M. A. (2018). Method of estimation of the effectiveness of the 
partnership russian universities with foreign educational organizations, Azimut nauchnykh issledovaniy 
(Azimuth of Scientific Researches: Economics and Management), 7, 3 (24), 229-232. 

Raven, J. (2017). Education and Sociocybernetics, Azimut nauchnykh issledovaniy (Azimuth of Scientific 
Researches: Economics and Management), 6, 3 (20), 289-297. 

Tsarapkina, Ju.M., Petrova, M.M., Mironov, A.G., Morozova, I.M., Shustova, O.B. (2019a). Robotics as a basis 
for Informatization of education in children's health camp. Amazonia Investiga, 8 (20). 

Tsarapkina, Ju. M., Dunaeva, N. V., Kireicheva, A. M. (2019b). Application of BYOD technology in education 
on the example of Lecture Racing mobile application, Informatika i obrazovanie — Informatics and Education, 
9 (308), 56-64. 

Vaganova, O.I., Konovalova, E.Yu., Abramova, N.S., Lapshova, A.V., Smirnova, Z.V. (2019a). Increasing the 
level of teachers' readiness for pedagogical project. Amazonia Investiga, 8 (22), 286 – 294. 

Vaganova, O.I., Odarich, I.N., Popkova, A.A., Smirnova, Z.V., Lebedeva, A.A. (2019b). Independent work of 
students in professional educational institutions. Amazonia Investiga, 8 (22), 295 – 304. 

Vaganova, O.I., Sirotyk, S.D., Popkova, A.A., Smirnova, Z.V., Bulaeva, M.N. (2019c). Additional education in 
higher professional educational institution. Amazonia Investiga, 8 (22), 305 – 310. 

Vaskovskaya, G.A. (2018). Features of implementation of pedagogical technologies of profile training. Balkan 
Scientific Review, 1, 76-79. 

  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

40 
 

E-Learning in Professional Education 

Vladimir P. Saprykin1, Inna K. Kirillova2, Elena V. Bessonova3, Ekaterina V. Vezetiu4 and  

Olga I. Vaganova5  
1 State Higher Education Institution of the Moscow Region Moscow Region State University, Moscow region, 

Mytishchi, Russia. 
2,3 Moscow State University of Civil Engineering, Moscow, Russia. 

4 V.I. Vernadsky Crimean Federal University, Prospekt Vernadskogo 4, Simferopol, Russia. 
5 Minin Nizhny Novgorod State Pedagogical University, Uljanov street, 1, Nizhny Novgorod, Russia. 

Abstract 
In the context of the modern world globalization, the scientific and technological development, and 

active transformations in various spheres of society, there is a tendency to use electronic resources 
everywhere. The field of education is no exception, and today one of the main trends in the professional 
education development is the e-learning system introduction in the training process of higher educational 
institutions students. The purpose of the article is to analyze the experience of implementing e-learning 
system in higher education. Implementation of e-learning can take place in two ways: completely remote 
and partial electronic technologies usage (mixed learning). In both cases, higher education institutions use 
electronic learning management systems that allow interaction between students and teachers to improve 
the effectiveness of the educational process. Moodle is the most frequently used e-learning system. Mass 
open online courses are actively distributed in the field of professional education, so to improve the quality 
of training, teachers are developing mass open online courses – e-courses that provide students with free 
access to educational materials. The article reveals the advantages of implementing e-learning, considers its 
features and characteristics that contribute to the graduates professional competence formation. The essence 
of mass open online courses as a relevant modern education phenomenon is revealed. The study identified 
the level of students' satisfaction with the educational process using e-learning, as well as the impact of 
electronic technologies on the student performance dynamics. E-learning expands the opportunities for 
students to master professional disciplines, allows them to study the material thoroughly and develop 
professional competence. 
Keywords: professional training, e-learning, e-technologies, competence. 

Introduction 
Labor market requirements for higher education institutions graduates are determined by dynamic 

changes in the society life. Active scientific and technological development has induced the widespread 
electronic resources introduction in the education field. The competence approach that replaced the 
traditional educational paradigm has changed specialists training goals, and now the student professional 
competence development, which provides the opportunity to implement professional activities at a high 
level (independently and creatively) comes forward (Bartkiv et al., 2018). E-learning within the competence 
approach has opened up new opportunities for effective training of future specialists (Chirva et al., 2018). 
The use of electronic educational resources in students’ preparation is established at the legislative level. The 
Federal Law of Education in the Russian Federation (as amended on 02.12.2019) indicates the need to use 
computers, information and communication networks, hardware, software and audio-visual tools, electronic 
educational and information resources in educational activities organization (Cirdan et al., 2019). The 
Federal State Educational Standards trace competencies that reflect the need to develop students’ 
information competence and the ability to use electronic educational resources in their professional activities 
(Denysenko et al., 2018). This suggests the need to implement e-learning in higher education. Multimedia 
equipment, including interactive whiteboards, multimedia projectors, computers, and other electronic 
equipment that allows visualization of information, is used in classroom sessions organization. E-learning 
also involves the use of tools that allow you to conduct classes remotely (Garnevska et al., 2018). Moodle e-
learning platform is a tool that allows students to study out of the educational institution. Moodle is most 
common platform used by higher educational institutions in the remote and mixed learning organization. 
These types of training have now become more relevant due to their effectiveness. Students need to master a 
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large amount of information during their studies (Ihnatenko et al., 2018). Various tools are available on the 
platform for ordering and easy perception (Ilyashenko et al., 2019b). Teachers place their lectures, 
assignments, and links to additional sources of literature on this platform to let the students study the 
material thoroughly (Ilyashenko et al., 2019a). Information located on the course does not allow students to 
move away from the main idea of a particular topic and expand their own knowledge (Kamenez et al., 2019). 
The implementation of e-learning in a professional educational institution will expand the students training 
opportunities and will develop their professional competence more quickly (Nikishina et al., 2017). 
Nowadays the structure of e-learning includes the mass open educational courses implementation 
(Koshechko et al., 2017). To improve the quality of the educational process, teachers need to develop and 
implement these courses in the learning process, expanding students' knowledge in specific areas (Klinkov 
et al., 2018). However, nowadays there is a lack of teachers’ awareness of the open courses development 
quality, so there is a need for appropriate recommendations for the competent course creation. 

Researchers of e-learning and mass open online courses in particular are convinced that these courses 
are a promising direction for the education development. In their opinion modern e learning should include:  

- independent work in an electronic educational environment (Kobernyk et al., 2018) (Osadchenko et 
al., 2018);  

- remote interaction between students and teachers (Oros et al., 2018); 
- discussions organized through video communication, collective students interaction through forums, 

chats and blogs (Markova et al., 2018); 
- offline lecture notes study, various educational materials (Pichugina et al., 2018). 
Researchers assign a special place among electronic educational tools to mass online courses, as they 

contribute to solving the problem of organizing flexible, continuous and high-quality training of students 
(Prokhorova et al., 2018).  

E-learning using online courses combines the possibilities of formal and informal education and self-
education, organized on the basis of a competence-based approach (Pliushch et al., 2018). The possibility of 
choosing a particular course allows students to develop their readiness to carry out independent 
professional activities (Petrichev et al., 2018).  

V. N. Kukharenko emphasizes in his works that mass open online courses are based on the active 
students engagement in the electronic educational environment which helps to organize independent 
process of self-learning, expand their own knowledge according to the goals of training (Raven et al., 2017). 
A number of authors interpret the concept of mass open online courses as open access courses that provide 
interaction of students in electronic conditions (Vaganova et al., 2019a). These courses increase students' 
independence and motivation (Vaganova et al., 2019b). Many scientists note that the development and 
implementation of open courses by teachers in educational activities change their role in the educational 
process (Vaganova et al., 2019c). Depending on the specific course, the teacher can act as a trainer, curator, or 
a moderator of the training process (Vaganova et al., 2019d). The most precise definition of mass open online 
courses is considered by us to be the courses that are aimed at free training on a set schedule and students 
interaction on forums (Vaganova et al., 2019e). Implementation of e-learning involves the use of multimedia 
equipment: smart boards, projection systems, document cameras, printers and computers with Internet 
access (Vaganova et al., 2019a). The essence of modern e-learning is the organization of educational activities 
using various multimedia tools, information and communication networks, electronic educational 
technologies, and the implementation of mass open online courses. 

Theoretical Framework 

A. A. Andreev, V. P. Bespalko, S. A. Zolotukhin, V. A. Lednev, A.V. Solovov and others worked out 
the issue of implementing electronic technologies within the competence approach. Despite a significant 
number of research papers in the field of e-learning implementation, some issues remain unresolved today.  

E-learning is the organization of educational activities using technical means, information and 
telecommunication networks that provide rapid transmission of information, contributing to the active 
students and teachers interaction (Vaskovskaya et al., 2018). E-learning involves the use of distant learning 
technologies that provide students, as well as students and teachers interaction in a remote mode 
(Rakhimbaeva et al., 2019). Training of higher education institutions students using e-learning and remote 
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learning technologies includes electronic educational resources, information and communication 
technologies, various technical tools that contribute to the professional competence development. 

The main law regulating the e-learning organization is the Federal Law of Education in the Russian 
Federation (as amended on 27.12.2019). An organization that implements e-learning develops local 
regulations based on the existing legal framework: regulations on the e-learning and remote learning 
technologies; requirements for the structure, content and design of electronic training kits, various 
instructions for students, teachers, and other sets of documents.   

E-learning includes the implementation of mass open online courses. This trend has recently 
appeared, but is becoming more relevant each year. 

Implementation of e-learning can take place in two ways: completely remote and partial electronic 
technologies usage (mixed learning). In both cases, higher education institutions use electronic learning 
management systems that allow interaction between students and teachers to improve the effectiveness of 
the educational process. Moodle is the most frequently used e-learning system. It is necessary to note that 
teachers must ensure that students have constant access to electronic educational resources. Open access 
means providing each student with an individual login and password to use the electronic information 
content and educational environment at any convenient time and from any place where there is an access to 
the Internet. The teachers place their electronic integrated training materials in Moodle system, such as 
educational resources that include interrelated content on various disciplines, modules, and sets of 
disciplines. In addition to Moodle, e-learning organizations use open online courses that allow students to 
expand their knowledge in a specific field. Mass open online courses are actively distributed in the field of 
professional education, so to improve the quality of training, teachers are developing mass open online 
courses – e-courses that provide students with free access to educational materials. Higher education 
institutions are actively implementing electronic educational technologies in the learning process, using 
various multimedia equipment, providing students with the opportunity to study materials in different 
ways. 

Methodology 
The article presents a study to identify the level of higher educational institution students’ satisfaction 

with the educational process and academic performance before the introduction of e-learning system and 
after, covering the period from 2018 to 2019. The study involved 4 groups of students studying "Vocational 
training (by industry)" in "Construction" and "Economics and management" profiles. The study was 
conducted in two stages. At the first stage (2018), the average score of two students groups – "Economics and 
management" and "Construction" (45 people) in professional disciplines was revealed using the summary 
statements analysis. Calculating the average score allowed us to establish the level of academic performance. 
At the same time, a survey was conducted to identify the level of students’ satisfaction with the electronic 
technologies implementation in the educational process. The second stage of the study was carried out in 
2019. The respondents number – 2 students groups comprising 43 people (students studying Construction 
and Economics and management). Electronic educational technologies were actively used in the students’ 
training process. Lectures, seminars, practical classes, group consultations, and independent students work 
were carried out using e-learning system. At the end of training, the average score of students was 
determined and a survey was conducted to identify students’ satisfaction with the educational process using 
e-learning. The results obtained at the first stage (2018) were compared with the results in 2019. 

Results and Discussion  
We conducted a study showing the level of student satisfaction with the educational process in 2018 

and 2019. It is necessary to note that the students’ training in 2018 was carried out using electronic 
educational technologies, but this phenomenon was not widespread. Electronic technologies were not used 
in classroom training and independent work to the full. The study was conducted among students studying 
"Vocational training (by industry)" comprising 88 people (4 groups). In 2018, 2 groups of students studying 
"Construction" and "Economics and management" (45 people) were surveyed. In addition, a survey was 
conducted to identify their satisfaction with e-learning. The questionnaire is presented in table 1. 45 
respondents were taken for 100%.  
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Table 1. Questionnaire for identifying the level of students’ satisfaction with training  

Rating Characteristic 

Do you agree that classrooms are well equipped with electronic equipment? 

Yes 
Rather yes than no 
More likely no than 
yes 
No 

Is the level of electronic technology implementation high at the university, in your 
opinion? 

Yes 
Rather yes than no 
More likely no than 
yes 
No 

Does the e-learning system implemented at the university enhance the 
professional competence of students, in your opinion? 

Yes 
Rather yes than no 
More likely no than 
yes 
No 

Are you satisfied with the use of electronic tools when working independently? 

Yes 
Rather yes than no 
More likely no than 
yes 
No 

To identify the level of academic performance, we analyzed the summary statements of students who 
went through the questionnaire.  

In 2019, the same training profiles were used for study (2 groups of 43 students). Questionnaires were 
also conducted and summary statements were analyzed. However, in this case e-learning system tools were 
actively used in their training. Multimedia equipment was used to study professional disciplines. Smart 
boards and projection systems were actively used in the classroom to provide visibility of the lecture 
material, allowing students to show presentations, accompanying reports, abstracts, and projects. The 
document camera was used in real time to display book publications on a large screen. Its functionality 
allows you to show a particular page of a printed textbook, manuals and any subject or printed material to 
the entire audience. Moodle tools are actively used in independent work organization. Students who 
complete group projects use chats and wikis. The wiki allows you to edit a single document for a large 
number of participants (students of the same subgroup), discuss the results achieved, and share materials. 
The learning process does not stop at the end of the class, motivates students to study the material in depth. 
Independent work becomes more effective. Students can get a teacher's comment at any time using private 
messages in Moodle. The teacher not only controls the process of mastering the material, he directs the 
activities of students and acts as a coordinator, adviser, encouraging students to find answers to their 
questions by analyzing additional information, provides links to relevant materials, and provides an 
opportunity for students to study them. In addition, open online courses have been actively introduced to e-
learning system in 2019 giving students the opportunity to study materials. The teacher was actively 
involved in this process advising students on a particular course, he or she pre-evaluated it and identified its 
value for students. Students participated in webinars organized by teachers of various universities, 
including foreign ones. The students had the opportunity to ask questions.  

In Moodle, students took tests to identify gaps in knowledge. Students did various tasks by attaching 
files to the electronic course of the discipline for the teacher to check them. The assessment can be automatic, 
received immediately at the end of the task, or the teacher set it independently.  

Throughout the entire period of study, students' trainings and independent activities were organized 
using electronic learning tools.  

At the end of training students went through a questionnaire, the questions were presented above. 
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The comparative results of the survey are shown in figure 1. 

 
Figure 1. Survey results to identify the level of satisfaction with training 

We can see that the level of students’ satisfaction with training in 2019 has become significantly 
higher. While only 20% of students had a high level of satisfaction with e-learning system in 2018, this 
percentage increased by 30% in 2019. The percentage of students dissatisfied with e-learning system has 
significantly decreased. In 2019, the number of electronic educational resources, various audio and video 
tools that contribute to the development of educational material has significantly increased. Students noted 
this trend as positive. They like to use Moodle tools, open online courses, and electronic tools used in 
classroom settings. This motivates them to further professional disciplines study. 

Figure 2 shows the results of student performance in 2018.  

 
Figure 2. Student achievement level for 2018 

In the figure, we can see that 60% of students have positive grades in 2018 (5 and 4 are considered 
positive). The percentage of students studying for the "excellent" grade is only 25%. In other words, we can 
say that 25% of respondents have a high level of academic performance. Figure 3 presents the students 
academic performance in 2019.  
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Figure 3. Student achievement level in 2019 

In 2019, 40% of students began to have a high level of academic achievement. This value is much 
higher than the previous academic year results. In other words, we can talk about the positive impact of e-
learning implementation in higher education students training. We can see the comparative results in figure 
4. 

 
Figure 4. Student achievement level in 2018 and 2019 

The percentage of students with a low level of academic achievement has dropped to 10%. 50% of 
students have an average level. 

Conclusions 
We achieved the goal of the study. We analyzed the experience of implementing e-learning system in 

higher education institutions. Higher education institutions are actively implementing electronic educational 
technologies in their training process, as it allows them to enable students’ activities, to engage them into 
active educational work. We analyzed the level of student satisfaction with e-learning at the University and 
the level of student academic performance. Students who study using electronic educational tools show the 
best training results. Their academic performance is significantly higher than the results of students whose 
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training has not implemented e-learning technologies. A survey conducted to identify students' satisfaction 
with e-learning found that in 2019, when electronic educational resources were used widely, the level of 
students’ satisfaction also increased. E-learning expands the students’ opportunities to master professional 
disciplines, allows them to study the material thoroughly and develop professional competence. 
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Abstract 

Improving the educational process using electronic technology is a priority for the development of 
professional educational institutions. With the change in the requirements for the preparation of students, 
indicated by the Federal State Educational Standards, there is a need for the implementation of innovative 
electronic technologies in the process of training and education. The purpose of the article is to analyze the 
implementation of electronic technologies in the educational process of a higher educational institution. The 
educational process is a specially organized activity of teachers and students to achieve the goals of a holistic 
pedagogical process. The essence of educational activity is the competent distribution of pedagogical impact 
on the formation of a full-fledged, comprehensively developed socialized personality, adapted to future 
professional activities. Digital technologies allow students to independently organize student social, sports, 
cultural events, and professional events. The article presents the use of chat rooms, webinars, online 
conferences, Zoom, Google forms and other means in the educational process, which ensure the active 
interaction of the subjects of the educational and educational process. The study made it possible to establish 
an increase in electronic technologies in the educational process of higher educational institutions and an 
increase in the effectiveness of this process. The implementation of electronic technologies in the educational 
process contributes to the development of the independence of students, the social, professional and 
personal sides of the student, allows you to create a person with the necessary professional competencies, 
capable of professional and social activities in a changing environment. 
Keywords: Competence, digital technology, educational process, education, professional education. 

Introduction 

Educational aspects of the formation of a specialist's personality in the context of the innovative 
development of the educational process are among the key topics of modern professional education 
(Aleksieienko-Lemovska et al., 2019). The organization of the educational process should take into account 
the development of professional competence of students, based on cultural and social values, in accordance 
with the requirements of the Federal state educational standards on the use of innovative electronic 
technologies (Vaganova et al., 2019b). Modern educational activities should be focused on the development 
of individual needs in achieving success, realizing their goals, and forming qualities that ensure inclusion in 
various spheres of society's life (Vaskovskaya et al., 2018). In other words, the main integral goal of 
education is the formation of a viable, socially active person (Andriushchenko et al., 2018), who has the 
necessary professional competencies and is able to carry out professional and social activities in a changing 
environment (Cirdan et al., 2019). Education in higher education is determined, among other things, by 
significant personal and social problems for the student (Kobernyk et al., 2018). He forms the experience of 
solving them in the process of obtaining professional education. Education allows you to form the necessary 
qualities of a student to maintain and improve their competitiveness in the labor market, readiness to 
participate in the competition (Tsarapkina et al., 2019b). For this purpose, higher education institutions 
create a socio-cultural environment that includes the activities of student self-government, attracting 
students to work in public organizations, sports and creative clubs, and scientific student communities 
(Tolkanuk et al., 2019). The development of educational activities should be based on the following 
principles: 

- formation of the student's ability to self-development, self-education and self-esteem (Oros et al., 
2018); 

- development of the ability to use innovative technologies in their activities (Halatsyn et al., 2019); 
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- development of communication skills, dialogue skills, argumentation and teamwork (Prokhorova et 
al., 2018); 

- development of skills for presentation of work results; 
- development of skills to adapt to new conditions (Klinkov et al., 2018). 
The article presents the implementation of various innovative electronic tools in the educational 

process of students of higher education institutions. Since it is quite difficult to evaluate the educational 
process directly, in this article we evaluate it by indicators, the combination of which allows us to reflect its 
effectiveness. 

Theoretical Framework 

The educational process is a complex pedagogical process that is aimed at achieving an educational 
goal. Electronic technologies allow you to expand the possibilities of the educational process. The complexity 
of the process lies in the unity of goals and objectives, the variety of forms, methods and technologies used 
in education. The purpose of the educational process is to create conditions for the development of the 
student, to provide support for the formation of his social and professional position. 

Educational activities in higher education institutions have certain prerequisites and a well-
established theoretical basis. In the works of E. F. Zeer, E. A. Klimov, and A. K. Markova, the theories of the 
step-by-step formation of specialist competence taking into account educational activities are presented. 
Education in the conditions of development of innovative electronic technologies, its specific goals, content 
are considered by O. Yu. Donetskova (Donetskova et al., 2019), I. K. Drakina, A.V. Mudrik and others. 

The essence of educational work consists of the competent distribution of pedagogical influence on the 
formation of a full-fledged, comprehensively developed socialized personality, adapted to future 
professional activities. 

The system of the modern educational process is aimed at: 
- implementation of the adaptation program for first-year students (Petrichev et al., 2018); 
- formation of a healthy lifestyle, civil-Patriotic and spiritual-moral education (Pliushch et al., 2018); 
- creating social and psychological support and social protection for students (Vaganova et al., 2019c); 
- increasing the number of creative associations, clubs, interest groups and sports sections (Gladkov et 

al., 2019); 
- activation of the organization and holding of recreation evenings, exhibitions, concerts, sports events, 

thematic meetings (Filchenkova et al., 2019); 
- motivating students to actively participate in national, regional and city youth events (competitions, 

festivals, charity events) (Vaganova et al., 2019a). 
Cultural events and preparation for them promote self-development, self-realization of the student, 

develops his readiness for both professional (Andrienko et al., 2019b) and civil responsibility (Raven et al., 
2017), orientation to the humanistic values of society (Bakhareva et al., 2019). 

The characteristics of the educational process are integrity and consistency, which means the unity of 
the processes of education and training, as well as the development and formation of personality (Pisarenko 
et al., 2019). 

Socio-professional education ensures the distribution of pedagogical activities by function 
(Chertovskikh et al., 2019). Target functions are aimed at the professional development of a specialist in 
innovative conditions. These functions include: 

- a training function that is implemented through the development of a system of socio-professional 
knowledge and ideas; 

- educating (Grigoriev et al., 2019); 
- developing, ensuring the formation of the most significant personal qualities and the foundations of 

professional competence (Pichugina et al., 2019); 
- motivating, consisting of stimulating the professional development of the student through 

participation in sports, social, cultural events (Andrienko et al., 2019a). 
The implementation of the educational process using electronic technologies makes it more dynamic 

and allows you to discover new opportunities in the education of the student's personality, the formation of 
a competent specialist. 
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Methodology 
Various innovative electronic technologies were implemented in the organization of extracurricular 

educational activities. For example, participation in creative competitions, projects, festivals, volunteer 
events, and the school of counselors was implemented using webinars, the Zoom app, Google forms, Skype, 
and chats. 

Students of higher educational institutions took part in the study of the effectiveness of the 
educational process using electronic technologies. 

We have identified the number of prize-winners and winners of creative competitions, as well as the 
number of participants in various competitions, conferences, festivals and sports events for the period from 
2017 to 2019. 

The analysis of features inherent in all units of the statistical population under consideration allowed 
us to detect an increase in the number of winners and prize-winners of competitions identified by criteria: 
originality, the novelty of performance; positive dynamics of educational achievements; depth of content; 
independence of the author. 

A survey using a Google form was developed for the study participants. This survey was sent to all 
participants. Among those who responded to this survey, 1,2,3year students were registered. In 2017 – 123 
people, in 2018-146, in 2019 – 152. The content of the survey was aimed at identifying the effectiveness of 
electronic tools and the possibilities of their use in educational activities. 

Results and Discussion 
The main directions of educational work in higher education institutions are civil, Patriotic, spiritual 

and moral, physical, environmental, professional and labor, as well as cultural, social, volunteer and career 
guidance work. The educational process is carried out by involving students in University events, such as 
charity events; concerts dedicated to "mother's Day", "Tatiana's day", traditional holidays "February 23" and 
"March 8", "New year" and «May 9»; traditional student events "Student Autumn" and "Student Spring". 

Students actively participate in the school of counselors, where training takes place using distance 
educational technologies. Senior students independently organize conferences and consultations for Junior 
students. In the course of work, students acquire diagnostic, organizational, projective, communicative, 
analytical and reflexive skills. 

Representatives of Russian and foreign companies, state and public organizations, as well as master 
classes of experts and specialists are expected to participate in career guidance events organized using the 
Zoom app. 

Zoom as a wireless interaction service allows you to organize video conferences, webinars, and group 
chats. Also, Zoom provides the ability to play subtitles and then search for recordings of past webinars and 
conferences. Conferences are recorded to a local drive or the cloud. 

The University implements online social projects with the participation of foreign students. 
Google forms are widely used among students. This form is stored in the cloud and is available to 

each project participant at any time. Students can create a custom design, as well as save, edit, view, and 
forward from their phone, tablet, or any other convenient device. Students use Google forms to create tests 
and online surveys for their social projects and research. Students use Google forms to create questions and 
offer answers. When senior students prepare training programs of the school of counselors for younger 
students, brief questionnaires are created. 

To ensure maximum involvement of students in educational activities, Google forms are created to 
vote on the choice of the theme of competitions and conferences. Through these forms, registration for 
events is made, and then a feedback is created – sending questions about the event to the collected database 
of contacts. 

For example, students who participate in organizing and conducting events dedicated to the "Student 
Spring" collect information about future performances. The organizers of the school of counselors develop 
their online courses that help prepare for working with students in children's camps. 

The educational process is difficult to measure directly and quantify. We can judge its effectiveness by 
indirect indicators. These indicators include the number of participants in extracurricular educational 
activities; the number of winners of competitions and festivals. 

The number of contest participants for 2017, 2018, and 2019 is shown in figure 1. 
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Fig. 1. Number of participants in educational activities (as part of our study) 

 29% of the studied number of students participated in various creative competitions in 2017. In 2018, 
the percentage increased to 32%, in 2019 to 39%. 

Figure 2 shows the results of analyzing the number of prize winners and winners from the total 
number of participants. 

 

Fig. 2. Number of participants creative competitions (as part of our study) 

 
Of the total number of participants in 2017, 30% of students became winners, 2% became winners, in 

2018 – 35% and 4%, respectively, in 2019 - 50% and 10%. 
Figure 3 shows the tools that students use to prepare for and participate in various activities 

(professional, creative, and social). 
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Fig. 3. Results of a survey of students on the use of electronic tools in preparation for events ( as part of our study ) 

The use of electronic tools in educational activities of higher education institutions in 2017 is 
characterized by lower activity compared to subsequent years. Most students prefer to use multimedia 
systems that allow them to visualize materials when preparing and participating in educational activities at 
various levels. In the process of preparing for the defense of competitive works and in the process of their 
defense, students use video materials that are broadcast to a large number of listeners using multimedia 
tools. Multimedia systems are also used for conducting career guidance events with the full participation of 
invited specialists. In online mode, the Zoom app is used for conducting streams with master classes. The 
least popular among students during the self-organization of preparation for creative events is Skype. With 
the advent of other electronic tools, Skype is not used as often, but it is still in demand in some cases. In 2019, 
multimedia systems will become one of the most popular electronic tools in the organization of educational 
work. 

To organize interaction in preparation for competitions and conferences, students use chat on 
electronic educational platforms, as well as WhatsApp. WhatsApp allows you to communicate quickly by 
sending free messages to each other, thereby ensuring that all participants in the educational process are 
informed about a specific event. 

Modern students prefer to use Google forms, which they use to create and organize interaction in the 
school of counselors, when implementing projects, participating in competitions and festivals. 

Conclusions 
The possibilities of electronic technologies ensure the active interaction of students, allow them to 

organize events independently, creatively approach the implementation of projects and prepare for festivals 
and competitions. As practice shows, students appreciate the capabilities of Google forms, which provide 
students with the necessary tools for conducting social research, creating surveys, and reflecting on events. 
For students, the Zoom app is also important as a means to participate in master classes and seminars from 
leading experts. 

Video materials developed for festivals and competitions are presented to the General public by 
students using multimedia systems. Students most often use WhatsApp to communicate with all 
participants in the educational process. Wide implementation of digital technologies in the process of 
education allows attracting more students to active social, sports, professional, cultural and creative 
activities and increasing the number of prize-winners and winners of competitions. 
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The educational process of students based on the use of innovative digital technologies expands the 
possibilities of educational activities and provides effective solutions to the problems of the educational 
process that contributes to the formation of a competent specialist. 
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Abstract 
Modern conditions for the development of world educational trends are addressed to the personality 

of the student, his personality. The realization of students' personal potential is an important process in 
vocational education. The purpose of the article is to consider the implementation of the ideas of the 
individualization of the digital educational process at the university. Individualization is considered as the 
organization of the educational process with the help of the teacher's activities to realize the potential of each 
student. In the article, individualization is characterized as a tool that ensures the student’s personal 
development and the formation of his professional competencies based on the individual characteristics and 
capabilities of students. In the context of the digital educational process, individualization is carried out 
using electronic tools that provide students with interaction, feedback from the teacher, and multilevel tasks. 
The article reveals the possibilities of electronic educational resources, teaching materials and other digital 
tools, the Moodle electronic educational platform, which includes most of the elements necessary for the 
effective organization of an individualized learning process. They can be customized to meet the needs of 
students of different skill levels. The development of tasks in Moodle contributes to a comprehensive 
targeted effect on the emotions, consciousness and behavior of each individual student through the visual, 
auditory perception systems for educational purposes. The modular structure of Moodle e-courses allows 
you to tailor them to the characteristics and needs of various groups of students. The study is aimed at 
identifying the preferred electronic components of the individualization of the educational process. A survey 
conducted among students of a higher educational institution made it possible to establish that electronic 
educational tools contribute to the individualization of the digital educational process. 
Keywords: Low back pain, Radiculopathy, Kinetic control, Pain DETECT questionnaire. 

Introduction 

The solution to the problem of training highly qualified specialists in the context of the development 
of a digital society is of high importance in modern professional education. Innovative activities 
implemented by higher education institutions are one of the leading conditions for improving the quality of 
the learning process, improving the training of students. An important factor in implementing the digital 
educational process is its individualization (Vaganova et al., 2019c). Individualization is considered as an 
innovative idea, the implementation of which provides an increase in the quality of the educational process 
based on the individual capabilities of students (Pichugina et al., 2019). Providing a comfortable learning 
environment is carried out using electronic tools for creating online surveys, test tasks based on various 
editors, such as Online Test Pad, as well as communication with teachers (email, Skype, Zoom, and others) 
(Vaganova et al., 2019a). 

One of the most relevant ways to individualize the digital educational process is the use of LMS 
Moodle. This is a popular e-learning platform among Russian higher education institutions (Tsarapkina, 
2019a). Modern e-learning platforms provide a wide range of opportunities for students to learn 
(Vaskovskaya et al., 2018). Moodle allows you to create e-courses in various disciplines, which can include 
tasks of various types, including tests (Osadchenko, 2019). This educational platform combines many tools, 
so higher education institutions in the organization of the digital educational process choose it (Andrienko et 
al., 2019a). Moodle promotes maximum individualization of the educational process. Teachers have the 
ability to create resources for students with different levels of training (Grigoriev et al., 2019). Tests provide a 
wide range of opportunities for individualization of the educational process due to their wide variety (Raven 
et al., 2017), which ensures that the material is developed to the required level. Teachers post individual 
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assignments and links to additional material that will enhance students' knowledge of the e-course 
(Tsarapkina et al., 2019b). Tools for implementing the Moodle individualization process allow you to: 

- to monitor the activity of student performance of tasks by the student (reading or study of a 
particular element of the training course). Depending on the type of activity, the teacher can set 
requirements for completing the task. For example, the main requirement for the "file" and "folder" elements 
is viewing. The action is considered completed when the student has read the materials by clicking on the 
corresponding element (Pliushch et al., 2018). The teacher is aware of the amount of time spent by the 
student on a particular action (Cirdan et al., 2019). You can set a minimum number of messages for a forum 
to get a minimum rating, and a minimum number of terms for a Glossary; 

- track the level of assessment (set a multi-criteria assessment that allows you to take into account the 
complexity of the material. Evaluation is performed using several criteria (Vaganova et al., 2019b). A certain 
score is provided for each criterion. Among the criteria can be (correspondence of the content of the material 
to the topic; reliability and relevance of the content; logical connection of sentences in the text); 

- formation of an appropriate profile of the presentation of educational material for different groups of 
students (the division into groups can be flexible (for example, according to the initial level of training, 
academic performance, medical indications). In addition, Moodle contributes to the individualization of the 
digital learning process by providing students with mobility (Oros, 2018). Students can complete tasks at any 
convenient time in any convenient location from any device that has Internet access (Donetskova et al., 
2019). The teacher can monitor students ' progress in a timely manner. 

In LMS Moodle, assessment can be performed automatically, which allows each student to work at an 
individual pace. 

For example, students receive their work results immediately after passing the test and can quickly fix 
errors. The teacher can consult the student on the issue of interest in an online format. 

The article presents a survey of students of higher education institutions on the most preferred 
electronic components of individualization of the educational process, including Moodle tools. The survey 
allows you to draw attention to the most important components for students that contribute to their best 
preparation and that require more extensive use in the learning process. 

Theoretical Framework  
 In Russian and foreign pedagogy, there are scientific studies devoted to the analysis of various 

aspects of the problem of individualization. Among them, D. A. Leontiev, V. M. Rusanov, E. B. 
Starovoytenko, and others. 

The analysis of the literature on the problem under consideration allowed us to define 
individualization as the organization of the educational process through the activity of the teacher to create 
optimal conditions for the realization of the potential of each student (Petrichev et al., 2018). 

Individualization implies the possibility of independent choice by the student: the intensity of work, 
the form of independent work (Andrienko et al., 2019b). Also, the student can offer types and forms of tasks 
(for example, creating video clips, educational posts in social networks, and others). 

The implementation of an individual approach is considered by I. V. Lemesheva, N. N. Gordeeva, N. 
A. Zavalko and others. They consider the issues of training students in the conditions of individualization of 
the educational process. Revealing the process of individualization of learning through the implementation 
of educational technologies, A.V. Gladkov notes the role of motivation in his works (Gladkov et al., 2019). 

Many researchers, such as G. S. Abramova, A. p. Avdeev, A. A. Kirsanov associate individualization 
with the organization of the educational process in which the choice of methods, techniques and pace of 
learning is carried out taking into account the individual differences of students, their level of development 
and abilities. The principle of individual approach implies taking into account the qualities inherent in a 
particular individual, on which the success of his educational activities depends. These qualities include 
physical and mental properties, features of the nervous system and cognitive processes, the level of 
intellectual development, will, and various social factors. Individualization is based on the development of 
the student's personality. The nature of individualization is related to the identity of the individual, who can 
independently carry out various activities. 

Individualization contributes to the formation of an active position of the student, independent 
management of their educational activities. The role of the teacher is to mentor and advise, which allows the 
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student to become an independent subject of educational activity. Students become more motivated to study 
professional disciplines. 

Prospects for digital resources are revealed by O. O. Chertovskikh (Chertovskikh et al., 2019). The role 
of innovation in vocational education is highlighted in the works of I. F. Filchenkova (Filchenkova et al., 
2019). 

The work of A.V. Ponachugin reveals the functionality of individual digital educational resources in 
the preparation of students of higher educational institutions (Ponachugin et al., 2019). 

Turning to modern research on the features of individualization of the educational process allows us 
to speak about the multidimensional and multidimensional nature of this phenomenon (Klinkov et al., 2018). 
It is characterized as a tool that provides personal development of students and the formation of their 
professional competencies based on the individual characteristics and capabilities of students. 

Methodology 
In the 2019 study, 68 students of higher education institutions took part. A questionnaire was 

developed for respondents to identify the electronic components preferred by students in the process of 
digital learning, which contribute to creating the most comfortable conditions for the development of 
educational material. The article presents a separate selection from the entire list of questions. The 
questionnaire is one of the elements of the e-course. It was implemented using a Google form. 

The questionnaire fragment is shown in the Table 1. 

Table 1. List of research questions for the individualization of the digital educational process 

No. Questions Answers 

1. Indicate the amount of time you devote to working in an electronic 
environment? 

- from 1 to 3 hours per 
week; 
- from 3 to 6 hours per 
week; 
- more than 6 hours a 
week 

2 What electronic tools, in your opinion, contribute to the most efficient course 
development? 

- chat; 
- electronic lectures; 
- video connection ; 
- database; 
- hyperlinks; 
- forum; 
- glossary 

3 What are the personal barriers to intensive course development? Own answer 

4 What opportunities provide electronic tools in the learning process? Own answer 

5 What suggestions would you make to improve the process of 
individualization of the digital learning process? 

Own answer 

6 How do electronic tools influence group work? Own answer 

7 What electronic tools do you consider most effective in organizing digital 
educational process? 

- the task; 
- test; 
- forum; 
- a book; 
- a seminar; 
- Wiki; 
- other 

Electronic response forms were prepared for students. The results were obtained using computer data 
processing. 
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Results and Discussion  
The results of statistical data processing allowed us to establish that the majority of students spend 

from 3 to 6 hours a week on completing tasks in electronic systems. In other words, 30% of students spend 
from 1 to 3 hours a week on tasks, 45% - from 3 to 6 hours, and 25% - more than 6 hours. 

According to students, electronic tools, shown in Figure 1, contribute to the most rapid completion of 
tasks. 

 
Fig. 1. The results of statistical processing of data in the identification of electronic tools that contribute to the most 

rapid completion of tasks  

Among the available tools, students highlight chat, video, hyperlinks and forums. They believe that 
they allow you to perform the work more quickly and get appropriate comments from the teacher. 

Students also experience personal difficulties during their studies. Students note that, often, the set 
deadlines for completing tasks are not enough. Since there are a lot of tasks on e-courses, each task requires 
an increase in the amount of time. Also, some students noted the inability to use the computer for a long 
time due to health limitations. 

Most students say that electronic tools allow them to study a large amount of additional educational 
material, which is selected in accordance with their individual requests. At the same time, the teacher 
provides timely online consultations on issues of interest. 73% of students paid attention to the automatic 
assessment of task results, which allows you to perform tasks at an individual pace and at the same time 
correct existing errors in a timely manner. If necessary, the teacher uses electronic educational tools to 
develop individual tasks for students with different levels of training. In General, electronic tools contribute 
to improving academic performance. 

Students made their suggestions to improve the idea of the individualization of the digital educational 
process. 

individualization of digital learning. A significant part of students (89%) noted that they would like to 
choose additional courses for study on their own, and get the opportunity to subscribe to the course of 
interest independently. Some students noted the need for the timely elimination of technical failures. 

In the course of training, students are often grouped into subgroups to complete specific tasks. Most 
note that electronic tools allow you to create comfortable conditions for completing tasks for each group 
(96%). The interaction process becomes more active and it becomes easier to cooperate. To achieve the best 
results, the teacher provides consulting support to each group. 
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Figure 2 shows the results of a survey of students to identify the most effective, in the opinion of 
students, elements of the electronic educational platform Moodle in the individualization of the educational 
process. 

 

Fig. 2. The results of statistical data processing to identify effective elements of the electronic educational platform 
Moodle in the individualization of the educational process 

The most popular among students are tests with automatic results, which play an important role in 
the individualization of the educational process. 

Students can take them at any convenient time. Students say that by getting automatic results, they 
can immediately fill in the gaps in knowledge after passing the test and understand the reason for their 
mistakes. 

89% of students consider "task" the most effective element of e-courses. Tasks are developed taking 
into account the readiness of students. 

Conducting seminars in electronic format is becoming increasingly popular among students. Seminars 
in online format help to coordinate the team and allows you to evaluate the student's work in various ways. 
Students note that the seminars allow them to consolidate the skills of independent work, they have the 
opportunity to realize their creative abilities in the process of its implementation. 

Wiki allows you to perform group work and develop collaboration to achieve common goals. 
The results of the study showed a positive impact of digital components on the individualization of 

the learning process. 

Conclusions 
For the student, live communication and personal contact with the teacher is one of the most valuable 

processes in learning. Open interaction expands the possibilities of training, allows students to understand 
the material more deeply. Digital educational tools make up for the lack of personal interaction through 
video communication tools and allow students to solve individual tasks. At the same time, the level of 
quality of training is not only maintained, but also becomes higher. 

Individualization of the educational process allows us to take into account the interests, personal 
characteristics and capabilities of the student, his educational needs. This contributes to improving the 
quality of learning in the digital educational space. 

One of the most relevant ways to individualize the digital educational process is the use of LMS 
Moodle. Students can complete tasks at any convenient time in any convenient place from any device that 
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has Internet access. The teacher can monitor students' progress on time. In LMS Moodle, assessment is 
performed automatically, which allows each student to work at an individual pace. 

As a result of the research, we identified the students ' opinion about the individualization of the 
educational process using digital tools. Based on the results of statistical data processing, we can talk about 
the demand for such tools as chat, video, hyperlinks and forums among students, which contribute to the 
development of independence. Students have the opportunity to choose sources for assignments. Seminars 
and Wikis are used to organize group work tailored to the needs of each student. Seminars in online format 
help to coordinate the team and allows you to evaluate the student's work in various ways. 

The survey showed that students note a lot of positive aspects of digital educational resources and are 
ready to constantly use them in the educational process. Wiki allows you to develop collaboration to achieve 
common goals. Individualization of the digital educational process is a key innovation activity of higher 
education. Teachers build a learning process that provides optimal conditions for obtaining high-quality 
education, the implementation of creative and research requests of students. 

Individualization of the digital educational space with the help of electronic tools provides a wide 
range of opportunities for preparing students based on their characteristics and needs. 
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Abstract 

Modern requirements for training students in jurisprudence areas of preparation determine the 
relevance of using innovative educational technologies in this process. The purpose of the article is to 
analyze the experience of implementing innovative educational technologies in teaching students legal 
training areas. Innovative technologies play an important role in the process of training lawyers. Innovative 
educational technologies contribute to more rapid and high-quality formation of students' competence. 
Innovative technologies are a system of teaching methods and techniques aimed at achieving positive 
educational results through the implementation of the established algorithm of actions. The experience of 
students' participation in legal competitions and conferences was also studied. According to the 
requirements of the Federal state standard of higher education, educational technologies must be used in the 
preparation of students. Several levels of training were identified: high, medium, low. A high level of 
training is typical for students who are fully aware of the role and place of a lawyer in society. He has a 
sufficient amount of professional knowledge and strives for constant self-improvement and development of 
additional competencies in the field of law. When students study a cycle of professional disciplines, 
innovative educational technologies are implemented (case technologies, project technologies, game 
technologies, information technologies, and others). Analyzing innovative technologies in the framework of 
professional training of students, the authors of the article highlight their features. The work demonstrates 
the results of a study on the implementation of innovative technologies in the educational process of a 
higher educational institution. Modern educational technologies are a perspective way to improve the 
quality of education of students in legal areas of training. 
Keywords: educational technologies, innovative technologies, jurisprudence training, professional training. 

Introduction 
Training in the field of jurisprudence occupies a significant place in the vocational training system. 

The state and society need highly qualified lawyers. And every year this demand is growing. For the 
implementation of high-quality training of students in jurisprudence areas of preparation, modern methods, 
tools and technologies are required. 

The consequence of institutional and informational structural transformations in the economy was the 
modernization of the system of domestic education, ensuring the formation of the professional competence 
of students. Higher education institutions are searching for modern methods, tools and technologies for 
more rapid achievement of educational goals (Aleksieienko-Lemovska et al., 2019). Numerous studies have 
allowed modern scientists to identify the benefits of innovative technologies in these conditions. They 
guarantee the step-by-step achievement of the set goals (Raven et al., 2017). The use of innovative 
technologies in the training of modern lawyers allows you to create the necessary professional competencies 
and prepare a specialist capable of productive activities (Oros et al., 2018). 

The use of innovative technologies in teaching students should be considered as a tool conducive to 
the implementation of the new educational paradigm (Vaganova et al., 2019a). In this context, innovative 
technologies contribute to the training of a modern specialist who can creatively carry out professional 
activities in rapidly changing conditions (Donetskova et al., 2019). 

In this article, we consider the implementation of innovative technologies in the training of students in 
legal fields. 
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In the modern practice of Russian higher education institutions that provide training for students in 
legal areas of preparation, various innovative educational technologies are implemented (Filchenkova et al., 
2019). 

The implementation of innovative technologies in teaching students the legal directions of training 
helps to increase motivation (Vaganova et al., 2019b); the development of reflection skills; the formation of 
creative broad contextual thinking, critical thinking; reveals the possibilities of personal and professional 
self-realization.  

Theoretical Framework 
The experience of research in this area is reflected in some works by teachers, psychologists and 

lawyers. The topic of innovative technologies is raised in the works of V.E. Shukshunova, N.G. Osukhovoy, 
Yu. K. Chernova and others. M.S. Burgin, V.A. Slastenin, L.S. Podymova considered innovative processes in 
education in general. A significant contribution to the development of the issue under study was made by 
E.V. Zhukovsky, Andreev A.A. Ponomarev A.A. and others. The formation of the competence of a lawyer is 
covered by O.S. Zakharova, O.V. Klimova, L.Yu. Novitskaya and others. 

Despite the large number of research works in the field of the implementation of modern educational 
technologies (Vaganova et al., 2019c), there is a need for new research (Pichugina et al., 2019a). Since the 
dynamics of the development of the educational sphere today is very high, the training of students in legal 
areas takes on new features that require additional attention (Pichugina et al., 2019b). 

Methodology 
The research work carried out over three years (2017-2019) was attended by 114 students of the V. I. 

Vernadsky Crimean Federal University. The research was carried out to identify the impact of technology on 
the educational process. 

Innovative technologies play an important role in the process of training lawyers. They provide a 
wide range of opportunities for creating conditions that are close to professional, in which future lawyers 
will work. Innovative educational technologies contribute to more rapid and high-quality formation of 
students' competence. 

The experience of students' participation in legal competitions and conferences was also studied. 
According to the requirements of the Federal state standard of higher education, educational 

technologies must be used in the preparation of students. Following these requirements, we have introduced 
innovative educational technologies into the educational process. They were used when students studied a 
cycle of professional disciplines. 

We checked the level of training of students in the study of their professional cycle of disciplines. The 
cycle consists of disciplines: "Judicial and law-enforcement agencies", "Administrative law", "Prosecutor's 
supervision", "Anti-corruption and organized crime", "Commercial law". Several levels of training were 
identified: high, medium, low. 

The characteristics of students' training levels are shown in table 1. 

Table 1. Levels of training of future lawyers (as part of our study) 

Level Characteristic 

High The presence of high valuable motivation for professional improvement, the 
study of additional material on the law  disciplines ; confident requirements of 
theoretical knowledge of the basics of legal activity; active application of 
theoretical knowledge in practice; willingness to work in a group; high focus on 
the result, the manifestation of organization, sociability during participation in 
various discussions, projects, games; desire to participate in various legal 
competitions and conferences 

Middle The presence of value motivation to study additional material ; possession of 
theoretical knowledge of the basics of legal activity; putting theoretical 
knowledge into practice; ability to work in a group; manifestation of 
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organization, sociability during participation in various discussions, projects, 
games; participation in various legal competitions and conferences 

Low Lack of motivation for professional self-improvement ; insufficient knowledge of 
the basics of law activity; weak application of theoretical knowledge in 
practice; ability to work in a group; low organization when working in a 
team , low level of interaction during participation in various discussions, 
projects, games 

A high level of training is typical for students who are fully aware of the role and place of a lawyer in 
society. He has a sufficient amount of professional knowledge and strives for constant self-improvement and 
development of additional competencies in the field of law. Students have formed a system of professional 
values, professional and cognitive needs, involvement in activities. 

When students study a cycle of professional disciplines, innovative educational technologies are 
implemented (case technologies, project technologies, game technologies, information technologies, and 
others). Information technologies are widely used (Kobernyk et al., 2018). Video conferences are 
implemented; electronic textbooks, trainings are used (Andriushchenko et al., 2018), electronic software 
systems, online testing, multimedia products are used. Project-based learning technologies are used. 
Students perform individual and group design, participate in research seminars, conferences, and project 
presentations (Bakharev et al., 2019). As part of the study of the discipline "Countering corruption and 
organized crime", students have the opportunity to participate in a competition where they can offer their 
ideas. Teachers use case technologies in the training of law students. To prepare for them, students make 
reviews of scientific literature, analyze the information found, select the most relevant. Case tasks are 
developed taking into account the goals and objectives of professional training, as close as possible to real 
professional conditions. To implement game-based learning technologies, students study relevant roles and 
functions to recreate fragments of future activities (Bulayeva et al., 2019). For example, when studying the 
discipline "Judicial and law enforcement agencies", students participate in the game "Lawsuit", in which each 
of the students can play the role of a judge, bailiff (Pisarenko et al., 2019), defense or prosecution. In the 
game, students are trained to perform the appropriate role functions to resolve a real legal situation 
(Osadchenko et al., 2019). 

Improving the level of training is also reflected in the results of scientific competitions and conferences 
in which students participate (Grigoriev et al., 2019). These events are held to improve the professional 
training of future lawyers, expand their creative potential and develop professional competencies (Myalkina 
et al., 2019). 

For example, students participate in various annual scientific conferences "Law science: current 
problems and prospects for their solutions"; "Improvement of law culture"; "Modern jurisprudence: current 
issues and achievements". Each conference includes several sections. Most students participate in the 
sections: "Administrative law. Administrative process"; "Judicial activity, Prosecutor's activity, human rights 
and law enforcement activity"; "Forensic expert activity". The purpose of the conferences is to attract future 
lawyers to research activities. Students participate in global competitions that include several stages 
(University, Federal rounds, and others). Such competitions are aimed at improving the quality of research, 
increasing the participation of students in research, and selecting legal personnel for specific organizations. 
Students also take part in small competitions held every month, the purpose of which is to attract students to 
legal activities, activate their professional position and learn more about the material. The competition 
"Legal innovations" has several sections. Most students take part in the section" Prosecutor's supervision". 
The competition is aimed at developing students' ability to implement crime prevention, identify and 
eliminate the causes and conditions that contribute to their Commission, and develop readiness to conduct 
legal expertise of draft legal acts. To prepare students for this competition, teachers widely use information 
technology, providing links to additional literature and webinars of well-known specialists in the field of 
law. When studying the topics "System of Prosecutor's agencies"; " Public service in the Prosecutor's agency 
of the Russian Federation»; "Legal means of Prosecutor's supervision" uses an electronic educational 
platform for organizing interaction between students and teachers and students, performing tasks and 
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exchanging files. It provides the operational solution of arising students' questions during the online 
consultations (Tsarapkina et al., 2019a). 

Also, in the course of training, games are held that include a procedure for performing actions in a 
certain sequence (Tsarapkina et al., 2019b). The teacher explains the specifics of the legal status of 
participants in the game, gives instructions necessary for familiarization with legal acts, educational 
literature, and official websites. The student gets acquainted with the scenario, considers their legal status in 
accordance with the scenario, the problem proposed for consideration determines their rights and 
obligations, and prepares the necessary documents for the presentation. 

Students solve case tasks. Case technology allows you to immerse the student in vital real and 
educational problems. The result of solving case tasks is the acquisition of experience for the implementation 
of future professional activities. 

Project technologies are one of the most modern educational technologies that can motivate students 
to study the material, organize their actions in a certain sequence to achieve their goals. Participation in 
project development develops the ability to define and formulate goals, independently organize, plan and 
control their own activities and the activities of the working group to solve the project problem. 

Participants of the competition pass through two stages: the qualifying stage and the main stage. The 
first stage includes 30 test questions located on the electronic educational platform. The test shows the basic 
knowledge of students in law. The second stage involves students in solving cases and participating in 
project activities. 

In the course of our work, we analyzed the number of students taking part in competitions and 
conferences, as well as the results of their participation in 2017-2019. 

Results and Discussion  

Figure 1 shows the results of training students in the disciplines of the professional cycle. 

 

Fig. 1. The level of training of law students in professional cycle disciplines (as part of our study) 

Statistical data processing showed that the level of training has increased significantly in 2019. In 2017, 
35% of students had a high level of training. By 2019, this percentage has increased to 42%. The percentage of 
students with an average level of training has increased from 40% to 50%. By 2019, we have also managed to 
minimize the number of students with a low level of training (if in 2017 this percentage was 25%, in 2019 - 
8%). This gives us reason to believe that the introduction and expansion of the use of innovative educational 
technologies has improved the training of law students. 

0%

10%

20%

30%

40%

50%

60%

2017 2018 2019

High

Middle

Low

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

66 
 

Since the beginning of the study in 2017, the number of students participating in legal competitions 
and conferences has increased significantly. Students began to enter the all-Russian and international levels 
of competitions. Figure 2 shows the results of statistical data processing to identify the number of 
participants in competitions and conferences that have reached the national and international level. 

 

Fig. 2. Results of students' participation in national and international competitions and conferences (as part of our 
study) 

We can observe that by 2019, the number of students who have reached the national and international 
level has become much higher. 

The number of participants in competitions and conferences has increased. The results are shown in 
figure 3. 

 

Fig. 3. Number of participants of scientific conferences and competitions (as part of our study) 
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The total number of participants increased by 36 people compared to 2017. 

Conclusions 

We analyzed the experience of implementing innovative educational technologies in teaching 
students of legal training areas. 

Active implementation of innovative educational technologies expands the opportunities for students 
of legal training areas. 

Checking the level of training of students allowed us to identify the following results. In 2017, 35% of 
students had a high level of training. By 2019, this percentage has increased to 42%. The percentage of 
students with an average level of training has increased from 40% to 50%. By 2019, we have also managed to 
minimize the number of students with a low level of training (if in 2017 this percentage was 25%, in 2019 - 
8%). This gives us reason to believe that the introduction and expansion of the use of innovative educational 
technologies has improved the training of law students. Students are actively involved in the work, 
participate in various professional conferences and competitions. The results of the study showed that the 
number of participants has increased by 36 people since 2017. The number of students taking prizes has also 
increased. If in 2017 the number of students who reached the all-Russian level of competitions and 
conferences was 10%, international-1%, by 2019-15% and 13%, respectively. 

Innovative technologies help to improve the quality of training of a modern specialist who is able to 
creatively carry out professional activities in a rapidly changing environment. 
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Abstract 
Regular information update, reformation processes in economics, politics and education determine the 

continuous professional development of scientific and pedagogical staff competency. Nowadays innovative 
methods, tools and technologies are becoming relevant for educators. Pedagogical technologies 
implementation is one of the most significant directions in modern education development. The main 
purpose of their implementation is to improve the quality of education. Pedagogical technology implies 
guaranteed set goals achievement through the established actions algorithm implementation. This is one of 
the main reasons that determine their relevance. Pedagogical training technologies use contributes to the 
formation of an independent, creative, highly qualified specialist. 

The purpose of this article is to analyze the pedagogical technologies implementation experience in 
the framework of additional professional pedagogical education, to study the impact of pedagogical 
technologies on the refresher courses quality. Refresher courses allow trainees to receive the most relevant 
information about educational technologies and to get acquainted with the best teachers’ practices. They are 
the source of the latest achievements in the field of education, including the educational technologies use. 
Pedagogical technologies help to organize interaction process between the educational process participants 
at a new modern level. 

The paper shows the experience of implementing information technologies, interactive technologies, 
contextual and project-based learning technologies. Their implementation features and principles are 
identified in additional professional education. The main ways of their implementation are identified. The 
study revealed the positive impact of the selected pedagogical technologies on the students’ training quality. 
Keywords:additional education, competency-based approach, refresher courses, professional pedagogical 
education, pedagogical technologies. 

Introduction 

The competency-based educational paradigm has made significant changes in the students training 
process; it also has affected additional professional education (Cirdan et al., 2019). Active pedagogical 
technologies introduction and implementation is one of the consequences of the reforms that have taken 
place. This solution contributes to guaranteed educational results. The success of the education system 
modernization was determined by technological development (Kamenez.et al., 2019). This is also due to 
regular updated professional training requirements (Vaskovskaya et al., 2018). A person who is ready for 
continuous self-improvement, able to master and put into practice modern methods and means of 
performing professional activities (Vaganova et al., 2019b) increases in demand. 

The use of educational technologies is very important in teachers’ training, since they have to 
implement them in their own practice (Ilyashenko et al., 2019b). The use of pedagogical technologies in 
professional modern teacher work is established in regulatory documents (Denysenko et al., 2018). 
(Ilyashenko et al., 2019a). The Federal Law on Education in the Russian Federation adopted on December 29, 
2012 (with amendments and additions) indirectly indicates the need for pedagogical technologies 
implementation in modern students training process (Ihnatenko et al., 2018). Modern requirements reflected 
in the Federal State Educational Standards consolidate competencies (Petrichev et al., 2018), which reflect the 
need to implement pedagogical technologies to train a competent specialist who is able to perform 
independent, creative and professional activities (Chirva et al., 2018). 

The lifelong education trend allows educational organizations employees to improve their 
professional skills (Oros et al., 2018), to master new, relevant methods and means of performing professional 
activities (Nikonova et al., 2019b). 
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Pedagogical technologies implementation in the refresher courses teachers training is a way to 
improve their knowledge, their competency, and the quality of their teaching in modern conditions 
(Garnevska et al.m 2018). In this article we consider modern pedagogical technologies in the framework of 
additional professional education. 

Pedagogical technologies used in refresher courses contribute to the educational processes activation 
and make trainees more mobile. They provide an opportunity to interact in extracurricular environments. At 
the same time, the quality of training remains at a high level. Information technologies, interactive 
technologies, contextual learning technologies, and project technologies are particularly relevant for 
refresher courses. Their implementation takes place in conjunction. They complement each other and allow 
making the learning process more intense.  

Theoretical Framework 
National education has considered the pedagogical technologies implementation issue since the 20th 

century (Vaganova et al., 2019d). Their development is reflected in the works of S. Shatsky, A. Ukhtomsky 
and others. A contemporary understanding of educational technology term emerged in the 80-s of the XX 
century. One of the main roles in its development belongs to V.P. Bespalko. G.K. Selevko, M.V. Clarin, N.F. 
Talyzina, V.M. Monakhov and others continued to work on the educational technology concept. There are 
many definitions of pedagogical technology. It is defined as a system of interrelated actions aimed at the 
systematic achievement of set pedagogical tasks (Koshechko et al., 2018); as a system of a teacher and a 
student activities (Markova et al., 2018), based on a certain idea and according to established principles for 
achieving goals (Osadchenko et al., 2019). 

Pedagogical technology in the modern sense is defined as a systematic method for constructing and 
implementing the entire learning process, taking into account technical and human resources (Raven et al., 
2017). Scientists identify several principles for the educational technologies implementation: 

- conceptualism (each pedagogical technology is implemented according to a specific scientific 
concept that reflects a specific pedagogical idea to achieve educational goals) (Pichugina et al., 2019); 

- consistency (each pedagogical technology is a system, and all operations and actions for its 
implementation are interconnected and look like a logical process) (Vaganova et al., 2019a); 

- manageability (the teacher varies methods and means depending on the goals set) (Pliushch et al. 
2018); 

- reproducibility (the process of implementing pedagogical technology can be repeated by other 
teachers) (Vaganova et al., 2019c). 

Researchers state that pedagogical technologies implementation at the refresher courses contributes to 
a more rapid material assimilation (Ivanova et al., 2019). 

Contextual learning technologies allow us to consider situations that may arise in real professional 
conditions (Prokhorova et al., 2019). Having mastered these technologies, teachers can implement them in 
practice with their students, allowing them to prepare for future activities better (Rakhimbaeva et al., 2019). 
Information technologies help to master information at a fast pace (Nikishina et al., 2017). A multi-level 
system for presenting information on various media has been developed due to information technologies 
(Nikonova et al., 2019a). The system of teacher and students interaction has changed (Kobernyk et al., 2018). 
Interactive technologies can improve critical thinking; they enable students to get new information through 
constant interaction and experience exchange (Vaganova et al., 2019e). The project training technology 
involves a project implementation that will lead to a specific product that has practical, theoretical and 
cognitive significance (Vaganova et al., 2019f). As part of the project, many elements are involved; their 
development will help refresher course students to develop their own professional activities.  

Methodology 
We conducted a study to establish the influence of pedagogical technologies on the quality of 

refresher courses. The study was carried out on the base of additional professional education institution 
“Institute of Target Professional Education”. 

The work revealed the quality of the following refresher courses for teachers: “Actual problems in 
education”, “Theory and methods of teaching in an educational organization”, “Management in education” 
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organized at the Institute of Target Professional Education. The study was conducted over two years (2017-
2018). The study covered 149 people. 149 people were taken for 100%. 

At the first stage of the study, implemented in 2017, we analyzed the control and evaluation activities 
results of the first group of students, whose training was carried out using traditional methods and means. 
Pedagogical technologies have not been used. 

Points were distributed as follows: 
- from 0 to 55 points – the rating is “satisfactory”; 
- from 56 to 71 – the rating is “good”; 
- from 72 to 100 – “excellent” rating. 
The second stage of the study was carried out in 2018 and included the second group students work 

analysis, their training was carried out using pedagogical technologies. 
In 2018, at the second stage of the study we compared the control activities results taking two 2 groups 

of trainees. 
Evaluation was carried out according to the following criteria: 
- relevance and significance of the problems put forward by the trainees, compliance with the 

established topics; 
- correctness of the chosen methods, research tools and the results processing; 
- depth of the problem; 
- reasonableness of decisions and conclusions; 
- registration of the results; 
- active use of modern pedagogical technologies. 
Points were allocated according to the principle similar to the first stage. 
The results of statistical data processing have revealed the influence of pedagogical technologies on 

the quality of students training. 

Results and Discussion  

In 2017, the teachers of the Institute of Target Professional Education provided their refresher courses 
trainees with the material using storytelling, explanation, illustration and demonstration methods. In 2017, 
the training was carried out using traditional methods and tools. Pedagogical technologies were not 
involved. 

At the first stage of the study, we analyzed the control activities results of the first group of trainees 
who studied without the pedagogical technologies use. 

Figure 1 shows the statistically processed results of the first group of trainees. 

 

Fig. 1. The control activities results of the first group of refresher courses trainees in 2017. 
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The statistically processed results showed that the majority of course participants did not get the 
highest score before using educational technologies. Points are distributed as follows: 

- from 0 to 55 points – “satisfactory” rating; 
- from 56 to 71 – “good” rating; 
- from 72 to 100 – “excellent” rating. 
The data statistical processing results from the first trainees group showed that most of them have a 

“good” rating. 
After the analysis, modern pedagogical technologies were introduced in the students training in 2018. 

The following technologies were used: information technologies, project technologies, interactive 
technologies, contextual learning technologies. Students were able to make extensive electronic tools use. An 
e-learning platform was used, whose tools contributed to active interaction outside of the educational 
institution. Students performed various tasks and creative projects with their teachers help. For example, as 
the final students’ progress check, they were asked to complete a system of tasks consisting of tests, tasks on 
the pedagogical technologies implementation and a creative project on the topics "Globalization of 
education", "Problems and prospects of modern professional education", "Current methods and means of 
professional training". Information technologies were used in the tasks preparation on the topic "Use of 
electronic educational resources in the higher educational institutions students’ development". For example, 
they used SuperCalk spreadsheets, Excel, Paint image editors, Adobe Photoshop, and Power Point 
multimedia technologies. Information technologies allowed students to work independently with various 
types of information, provide instant feedback to the teacher, and identify their own mistakes. 

When studying the topic "Evaluation funds development", for example, contextual learning 
technologies were used that form the conditions that reflect the reality in the professional activity field, 
taking into account modern conditions and the introduction of innovations. Contextual learning 
technologies include the principles of problem-based learning and provide a research and creative activity 
that motivates students to complete the tasks. They have the opportunity to apply their knowledge in their 
professional activities immediately. 

Students mastered the project training technologies, including the topic "Curriculum development 
with new Federal State Educational Standards". The main features of project learning technologies are 
dialogic, problematic, interactive and contextual. Project-based learning technologies include elements of 
other technologies and make students training more effective. The dialogue in project activities performs a 
function that helps students to rethink their previous experience in implementing professional activities. 
Problem-solving allows us to find non-standard solutions to professional issues and contradictions inherent 
in modern education. Contextuality brings educational activities closer to professional ones. Interactivity 
promotes active students interaction, which later allows teachers to build relationships with their students in 
new conditions, including using information technologies. 

Interactive technologies, such as discussions, debates, and brainstorming sessions, were used to solve 
quickly the issues that arise at teachers’ refresher courses. The trainees participated in discussions, which 
were often prepared remotely, through an electronic educational platform. Access to educational resources 
on the platform was constant and course participants could access the materials they were interested in at 
any time. The use of computer technology and multimedia training tools were actively used in the process of 
professional development. For example, trainees used Skype, forums, and chats to discuss educational issues 
remotely. During lectures, document cameras were used in the classroom. The teacher displayed the original 
documents image and printed educational materials. 

Figure 2 shows the control activities results of pedagogical refresher courses for teachers, which 
included work on tests, tasks for the pedagogical technologies development, and final projects. 

The evaluation was carried out according to the following criteria: 
- relevance and significance of the problems put forward by the trainees, compliance with the 

established topic; 
- correctness of the chosen methods, research means and the obtained results processing; 
- depth of the problem study; 
- reasonableness of decisions and conclusions; 
- registration of the results obtained; 
- active use of modern pedagogical technologies in the task completing process. 
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In 2018, at the second stage of the study, we researched a trainees group after completing their 
training using various pedagogical technologies. 

The results of statistical data processing are shown in figure 2. 
 

 

Fig. 2. The control activities results of the second group of refresher courses trainees in 2018 

Pedagogical technologies implemented in the framework of pedagogical refresher courses have 
positively affected the education quality. In 2018, classes were more intense, and trainees received higher 
scores (62% of trainees received higher scores).  

Figure 3 shows the comparison of two groups results: in 2017 and 2018. 

 

Fig. 3. The control activities results of two refresher courses groups in 2017 and 2018 
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editors, share files, and consult with the teacher using the chat and personal messages tools. Contextual 
learning technologies have contributed to a more profound study of the material. Interactive technologies 
allowed trainees to share their experience, independently master the ways to improve their professional 
activities through constant interaction and pedagogical issues discussion. 

Project training technologies allowed trainees to consolidate their knowledge on the implemented 
technologies and use them independently in the creative project development process. 

The use of pedagogical technologies allows you to make the learning process more intensive and rich. 
The trainees can immediately apply the educational technologies skills that they acquire in their professional 
activities, so the interest and motivation to perform tasks remain at a high level. The trainees learn the 
material more quickly. 

Conclusions 
We analyzed the experience of implementing pedagogical technologies in the framework of additional 

professional pedagogical education. We conducted a study at the Institute of Target Professional Education 
that allowed us to determine the impact of educational technologies on the quality of training in the 
framework of pedagogical refresher courses for teachers. At the first stage of the study, implemented in 
2017, the results of the first trainees’ group control activities, whose training was carried out using 
traditional methods and tools, were analyzed. Statistical data processing has shown that in traditional 
training the majority of trainees has a "good" rating. The use of pedagogical technologies allows increasing 
the students’ results and strengthening their activities. This is proved by the control measures analysis after 
the pedagogical technologies introduction in 2018. 

Pedagogical technologies help to improve the quality of training at refresher courses. 
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Abstract 

In modern vocational education, the organization of control and evaluation is one of the priority tasks. 
According to the requirements of federal state educational standards, the process of training and monitoring 
the achievements of students should be provided using electronic educational tools. The purpose of the 
article is to study the experience of organizing the ongoing and final control of university students in 
electronic-digital format. Control consists of checking the progress and results of theoretical and practical 
mastery of educational material by students. The assessment process through the electronic information and 
educational system expands the capabilities of both the teacher and the student through mechanisms for 
managing the activities of users of all categories, timely systematization and updating of training resources, 
information support for the educational process, and active monitoring of the progress of e-learning. 
Verification of educational results in higher education institutions using electronic systems is based on the 
principles of: multivariate provision of material; interactivity; structuring content and modularity; self-
control. The article notes that the fund of assessment tools for conducting ongoing and final control is 
located in electronic educational and methodical complexes (EEMC). Ongoing and final control can be 
organized in various forms in electronic format. The article demonstrates the experience of testing, practical, 
research, laboratory work (both individual and group), seminars, surveys and other assessment activities. 
Particular attention is drawn to the wide possibilities of organizing the assessment process using electronic 
educational resources. Electronic systems ensure the transparency of student assessment procedures and the 
preservation of experience and intellectual capital for future generations of teachers and students. 
Keywords: ongoing control, digital educational process, electronic courses, final control,Moodle. 

Introduction 

With the advent and active spread of e-learning, there is a need for an appropriate innovative 
organization for evaluating learning outcomes. Assessment of knowledge, skills and abilities in the process 
of e-learning is also of particular importance in connection with the mediated contact of students with the 
teacher. The purpose of the ongoing monitoring of academic performance and intermediate certification is to 
determine the actual level of knowledge, skills and abilities in the studied disciplines, courses or modules, 
the formation of competencies and determine whether this level meets the requirements of the Federal state 
educational programs. When organizing the ongoing and final control, various types of tasks are used that 
are implemented in a digital environment: tasks with a response in the form of text, in the form of a file, 
tests, and others. In e-learning, test control is widely used for students to perform self-tests (Pichugina et al., 
2019). Monitoring and evaluation of learning outcomes are carried out using written works of students 
(Cirdan et al., 2019), which are sent to the teacher via e-mail or any electronic tools of educational platforms, 
a selection of tasks by the planned results, the implementation of students' creative project tasks, including 
collective ones using the Internet (Vaganova et al., 2019a). Ongoing control in the electronic environment is 
carried out through a discussion of the studied questions in the forum during discussions, seminars, through 
testing, through the performance of tasks that require a detailed answer (Tsarapkina, 2019a). 

The purpose of the final certification is to record the actual level of development of the educational 
program, correlate this level with the requirements of Federal state educational standards, evaluate the 
achievements of specific students, and evaluate the dynamics of individual achievements. Final certification 
for disciplines or modules is carried out using e-learning tools, distance learning technologies in the 
framework of courses on electronic educational platforms. These courses provide support for a contact form 
of training in a remote format (Petrichev et al., 2018). 
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The score can be set either automatically or by the teacher (if there are open-ended questions) 
(Vaganova et al., 2019c). Control is carried out according to a pre-determined schedule, which contains the 
date, time, and duration of work (Vaskovskaya et al., 2018). Interaction with the teacher can be carried out, 
for example, via Skype, iChat or OppenMeetings (Osadchenko, 2019). If necessary, the teacher can use 
programs that allow access to the student's screen, such as Remote Desktop or Team Viever (Andrienko et 
al., 2019a). When monitoring, ongoing or final, in electronic systems, a significant role is played by the 
teacher's comments (reviews) about the work of students (Grigoriev et al., 2019). This can be a list of the 
student's achievements, an analysis of their mistakes, and a justification for the assessment (Raven et al., 
2017). A convenient tool for reviewing students' papers in electronic format is Google drive (Tsarapkina et 
al., 2019b). In this case, the student creates a text document and gives the teacher access to this file using the 
"read with comments" mode (Pliushch et al., 2018). 

In this article, we consider the experience of conducting assessments in the electronic educational 
system. 

Theoretical Framework  
Issues of organization of ongoing and final control of educational achievements are reflected in the 

works of V. S. Avanesov, V. p. Bespalko, V. A. Bolotov, V. V. Serikov and others. Scientists note that modern 
assessment tools are aimed not only at checking the development of students' specific knowledge and skills, 
but also the formation of competencies, the ability to creative and practical activities. 

Ongoing monitoring of students' academic performance in the electronic environment is the 
verification and evaluation by teachers of individual educational achievements, which are manifested in the 
form of projects, written, oral, practical, independent and other works (Donetskova et al., 2019). 

The final certification of students is understood as the regulated activity of teachers to establish the 
compliance of students' development of competencies in the framework of studying a discipline, a 
professional module (Vaganova et al., 2019b). 

O. O. Chertovskikh (Chertovskikh et al., 2019) reveals the prospects of digital resources in the process 
of teaching and evaluating student performance. The role of innovation in vocational education is 
highlighted in the works of I. F. Filchenkova (Filchenkova et al., 2019). 

The work of A.V. Ponachugin reveals the functionality of individual digital educational resources in 
the preparation of students of higher educational institutions (Ponachugin et al., 2019). 

The reference to modern research on the features of individualization of the educational process 
allows us to speak about the multidimensional and multi-dimensional nature of the control process in a 
digital format (Klinkov et al., 2018). 

Electronic educational platforms allow for formative assessment and cumulative assessment. 
Formative assessment allows the teacher to observe the course of the educational process by focusing on the 
student and continuity. Cumulative assessment is divided into the accumulation of points and the final 
assessment, as well as the accumulation of achievements that contribute to the characteristic of individual 
development. 

A simple accumulative system consists of the number of points that you need to collect to get a 
specific score. 

The cumulative system with weight coefficients represents estimates for various tasks and have 
different weight or "cost". Since this "cost" can vary greatly, a multi-point rating system is used. 

A cumulative system with a weighting factor and rating allows you to compare the final scores at the 
end of the reporting period. 

The accumulative system with a dynamic rating extends the evaluation capabilities in comparison 
with other accumulative systems. The dynamic rating is defined as the percentage of points scored by a 
student from the total "cost" of required tasks and allows you to identify the current value of the final rating. 

Among the forms of ongoing control: independent work; control work, research, project work, 
practical and laboratory work; colloquiums, discussions, training, round tables (Oros, 2018). Other forms of 
control can also be established by the curriculum and schedule of the educational process. 

Final certification has several types: credit, credit with an assessment (differentiated credit), exam, 
defense of course work and project (Andrienko et al., 2019b). When using e-testing systems, the results of 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

78 
 

checking students 'knowledge are archived in electronic and printed media in the form of a form 
"Vedomosti" (Gladkov et al., 2019). 

In e-learning, a significant role is played by a tutor – a person who accompanies students in the 
educational process through the electronic information and educational environment (EIEE). EIEE is a 
software and technical system that includes electronic information resources, electronic educational 
resources, information and telecommunications technologies and technical means that provide the 
opportunity for a student to master an educational program regardless of the place and time. The evaluation 
process through EIEE extends, both a teacher and student due to control user activity in all categories, the 
timely collation and updating of teaching resources, information support of the educational process, active 
monitoring of e-learning. 

E-learning is the organization of educational activities using information contained in databases, using 
information and communication networks that provide the transfer of this information and interaction 
between students and teachers. The Fund of evaluation funds for conducting ongoing and final control is 
located in electronic educational and methodological complexes (EEMC). The number of control measures is 
determined by the system of point-rating assessment for each discipline. Certification with the use of 
electronic and digital technologies must comply with the principles of objectivity, data security for all 
students. 

Methodology 

We reviewed the experience of implementing ongoing and final control among 14 groups of students 
of higher education institutions. 

The maximum amount of points that can be gained by a student during training using electronic 
educational systems is 100. Final certification in the form of an exam or test with an assessment includes: 

- assessment of the regularity, timeliness and quality of work performed in the discipline. The final 
grade for the discipline is set based on the sum of points gained during the semester during the current and 
boundary control (55-70 points), and during the final control (10-30 points). 

The final points are converted into an assessment based on the following criteria: 
- 86-100 points – «excellent»; 
- 71-85 points – «good»; 
- 55-70 points – «satisfactory»; 
The evaluation results are used to evaluate the effectiveness of the e-course. According to the obtained 

data, it is being rapidly and cyclically upgraded to improve the quality of subsequent assessment of 
students' work. 

Table 1 shows a fragment of the student assessment sheet in the electronic system. 

Table 1. Evaluation sheet of students' works in the electronic system (as part of our study) 

Type and name of educational activity Score The date 

Minimum Maximum Access 
start 

Execution 
completion 

Module 1 

Lecture 1,2,3.  Lecture subject (number 
of control questions) 

1 7 10.01 26.05 

Conducting intermediate testing on 
lectures 1,2,3. 

1 5 01. 02  9.02 

Seminar 1. Seminar theme (seminar 
form: chat, conferences, forum in the 
Moodle system ) 

1 3 9.02 26.05 

Conducting testing module 1. 5 20 10.03 17.03 

Module 2.   

Lecture 4,5,6. Lecture subject (number 
of control questions) 

1 7 17.03 26.05 

Seminar 2. Seminar topic: (form of the 1 3 18.03 26.05 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

79 
 

seminar: webinar, forum in the 
Moodle system ) 

Conducting intermediate testing on 
lectures 4,5,6. 

2 5 7.04. 14.04 

Testing on Module 2. 5 20 10.05 17.05 

Conducting final testing in the 
discipline 

10 30 19.05 26.05 

The teacher enters the results of the test or exam into the LMS Moodle system within a week after the 
date of the test. After that, the results are recorded in the statement and are not subject to correction. 

Results and Discussion  

Verification of educational results in electronic systems is based on the following principles: 
- multiple options for providing material; 
- interactivities; 
- content structuring and modularity; 
- self-checking's. 
The exam includes one or more tests. For example, students are defending a course project. 

Presentations and protection can take place remotely using the "Zoom" app. In this case, the project 
protection results are compared with the reference product for evaluation. Students perform a complex 
practical task. The evaluation compares the learned algorithms of activity with the specified standards. The 
exam also includes the protection of industrial practice. The types of activities carried out by the student 
during the entire period of practical training, their volume, technology and compliance with the 
requirements of the organization where the student was trained are evaluated. 

Each section of the course of any discipline includes a list of questions that will be studied during the 
semester. By accessing this list, students prepare for control activities in advance. Tasks of a reproductive, 
productive, and creative nature are placed on electronic educational platforms. 

In LMS Moodle, the evaluation form used is determined by the work evaluation method. You should 
highlight: 

- cumulative assessment (in this case, the teacher makes an assessment and gives comments by the 
specified criteria); 

- comments (the rating is not set; it is checked for compliance with the specified criteria); 
- detecting the number of errors (commenting and evaluating compliance with the specified 

statements); 
- category (it is evaluated for compliance with one specified criterion). 
The aggregate assessment is performed based on a set of criteria. Each criterion is evaluated 

separately. Use either a numeric mark from 0 to 100 points, or a scale. However, each  criterion has its 
weight. Marks are normalized from 0 to 1 and weighed. The final score is a weighted average consisting of 
normalized marks for each criterion. 

Using the assessment strategy with "comments" is used for repetitive actions in students' activities. 
Students' responses are initially only commented on to provide initial feedback from the teacher to the 
students. This strategy is similar in form to" aggregate score", but no marks are set here. The estimated ready 
response is always given 100%. After the initial control, the teacher returns students to the initial phase of 
the task so that they can improve their results taking into account the comments. Then this strategy can be 
replaced with a more suitable one. 

For the "number of errors" evaluation strategy, the evaluation form is presented as several statements 
for each criterion (true/false). The teacher can Express the assessment in different words, such as Yes/no, 
good/bad. The mark is set by a weighted calculation of incorrect statements selected by the student using 
the conversion of results entered in the compliance table. The number of incorrect statements is formed as a 
percentage. If the student did not make any mistakes, then their work corresponds to the 100% mark. 

"Category" is presented as a set of criteria for cumulative evaluation of student papers. It includes: 
criteria for evaluating the degree of achievement of the standard; a scale of marks for achieving each 
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criterion; criteria for conclusions about the student's response; definitions and examples that explain the 
meaning of each criterion. Setting the category parameters is shown in table 2. 

 
Table 2. Example of setting category parameters for evaluating the results of students' educational activities (as part of 

our study) 

Work performed in accordance with the 
requirements 

Does not meet 
the requirements 

Partially 
compliant 

Fully Compliant 

0 points 5 points 15 points 
The author compiled and posted a 
review of the work of another member of 
the group 

Lack of review 
  

Review 
completed 
wrongly 

Review completed correctly 

0 points 3 points 5 points 

The author did not bring arguments to 
his decision in response to criticism 
from another member of the group 

Arguments were 
not submitted. 

Weak 
arguments 

Sufficient arguments 

0 points 3 points 5 points 

The rating is generated automatically. The teacher only needs to fill in the appropriate fields of the 
form. The teacher can specify the criteria themselves. Table 3 shows examples of criteria and levels for 
evaluating a task. 

Table 3. Criteria and levels of task completion in the electronic system (as part of our study) 
Criterion Levels 

Compliance 
of the task 
with the 
requirements 
of regulatory 
documents 

Does not fully 
comply with 
regulatory 
requirements 

Partially does not comply with regulatory 
requirements 

Almost 
completely 
meets the 
requirements 
of regulatory 
documents 

Using the fully 
complies with the 
requirements of 
regulatory 
documents 

Complianсe 
of the task to 
the course 
subject 

Not relevant to the course subject Corresponds to the subject of the 
course 

Informational 
content 

The text of the 
work is completely 
uninformative, 
does not contain 
the necessary 
relevant 
information 

Text of the 
work partially informative part comprises 
actual information 

The text of 
the 
work item 
fully 
informative, 
contains the 
necessary 
relevant 
information 

Text of the 
work contains the 
fully informative, 
contains the 
necessary 
relevant 
information 

Presentation 
style 

The presentation 
style is 
incomprehensible, 
difficult to 
understand. 

The presentation style is not clear The presentation style 
is completely clear and concise. 

The assessment is carried out by both the teacher and the students themselves (self-assessment of the 
response and mutual assessment of students' work). 
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Conclusions 
The organization of ongoing and final control in higher education is based on innovative processes 

related to the Informatization of education. This is a multi-faceted process that involves transferring 
assessment tools and forms to an electronic digital format. Electronic educational tools allow you to take into 
account the cognitive and creative abilities and capabilities of each student and evaluate the work of 
students. The reviewed experience of organizing ongoing and final control using various electronic tools, 
using LMS Moodle allows teachers to take into account the peculiarities of students' training and carry out 
an objective assessment of educational activities. Control is carried out through the main training area of 
Moodle – an electronic course. Blocks are information elements that provide additional information or links 
to educational materials to prepare students for control events. Moodle allows you to conduct the formative 
and cumulative assessment, leave comments on a particular task, regularly interact with the teacher and get 
timely advice. To date, the search for new ways to optimize the control process in electronic and digital 
format is underway. 
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Abstract 
The process of active development of scientific and technological progress has led to the widespread 

dissemination of information and communication technologies in all spheres of life of modern society. In the 
field of education, various electronic platforms are beginning to be actively used to organize student 
interaction and increase the efficiency of the learning process. The purpose of this article is to reveal the 
capabilities of instant messengers in organizing the interaction of students of higher educational institutions. 
The messenger is an application for exchanging messages and files, creating group chats, information 
channels that contribute to solving many problems. The task of the messenger is to simplify communication 
among the subjects of the educational process. A messenger in the preparation of a modern student allows 
you to solve the problem of remote communication to get a quick consultation. The solution of questions 
becomes convenient at any time for each subject of the educational process. The article presents an analysis 
of modern instant messengers for organizing communication between students at the university. The 
prompt solution of issues is achieved by providing simultaneous access to information for all students. The 
study is aimed at identifying the capabilities of instant messengers in the learning process at a higher 
educational institution. To organize the interaction of students and teachers, the considered messengers 
expand the training opportunities. Their use allows students to organize operational interaction for solving 
many educational problems. They develop independence and facilitate student mobility. 
Keywords: higher education institution, interaction, independence, messaging, messenger. 

Introduction 
The increase in the volume of information makes it necessary to process it quickly. In the field of 

education, various electronic platforms are actively used to interact with students and increase the 
effectiveness of learning. In modern companies and educational organizations, this problem is solved by 
implementing a messenger, which ensures the safety of information and the reliability of its transmission 
between employees of the organization and between students in the context of distance education (Smirnova 
et al., 2019) . Among a large number of messengers, it is difficult to choose the most suitable functionality . In 
this article, we analyze messengers that provide the widest functionality. To work in the messenger, you 
need to divide its internal space into separate channels (for example, by projects or departments) and 
communicate on each separate issue in each separate group of employees . Communication can be arranged 
in the form of personal messages, or in groups (depending on the capabilities of a particular messenger) . 
When choosing a messenger, it is important to consider the following criteria: is its source code distributed 
under the terms of one of the free licenses (Myalkina et al., 2019); is open-source development underway; 
how closely the developers interact with the community (Koshechko et al., 2018). 

It is also necessary to pay attention to the degree of its centralization: centralized (requires a server, 
can be blocked) (Ilyashenko et al., 2019); federated (a network of servers that communicate with each other) 
(Chirva et al., 2018); decentralized (each client acts as a server) (Halatsyn et al., 2019). 

It is also worth noting whether the messenger in question has the End-to-End End Encryption (E2EE) 
function (some messengers have this function by default, some have the option to enable it manually, others 
simply do not)  . 

The e2ee chat synchronization feature makes the process of using the messenger much easier. 
Also, when choosing a messenger, you can pay attention to the protection of the social graph (some 

messengers have a function for collecting information about the user) . 
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To choose effective communication, messengers provide the opportunity to: free calls to colleagues ; 
use of personal and group chats and channels; unified address book; file transfers; audio and video 
conferences. 

The article presents an analysis of modern messengers for organizing communication in large 
companies.  

Theoretical Framework 

Messenger is an application for exchanging messages and messages, creating group chats, and 
information channels that help you solve many tasks. 

Features of messengers are: high level of security; ability to integrate with business services of a 
specific company. 

To protect against hacking and loss of information, the messenger can work in the organization of 
interaction between teachers and students on a local network and host on the organization's server 
(Filchenkova et al., 2019). 

The task of a messenger is to simplify communication among employees of the company (different 
departments or branches) (Grigoriev et al., 2019). 

Prompt resolution of issues is achieved by providing simultaneous access to information for all 
employees (Cirdan et al., 2019). 

The original idea of the messenger is to provide the possibility of correspondence via chat or 
communication via video call. Later, additional features began to appear in messengers (Bakharev et al., 
2019). However, the complexity of the messenger implementation consists in the development of its 
architecture, which should allow adding new functions without extra costs (Oros eta al., 2018). To date, there 
is no domestic theoretical base that reveals a single concept and types of messengers (Osadchenko et al., 
2019). However, instant messaging systems are the subject of a lot of research. 

Messenger development is based on the following principles: flexibility; scalabilities;  testability 
(Denisova et al.m 2019). 

The architecture is divided into Autonomous layers. In this case, the data objects are separated and 
can change independently . Not only the code is scalable, but also the system infrastructure (Pichugina et al., 
2019a). 

Messengers have two solutions: mass and corporate (Kamenez et al., 2019). Mass messengers can be 
used in the process of performing work between students in the context of distance education. They are also 
suitable for personal communication (Aleksieienko-Lemovska et al., 2019). Among them: WhatsApp; 
Telegram;Viber. 

To organize interaction between students and teachers, these messengers do not have group video 
calls and the ability to manage employee access (Andrienko et al., 2019a). Stability control is difficult for such 
applications (Sokolova et al., 2017). They can only work in the cloud, and access from the local network is 
not possible (Andrienko et al., 2019b). 

Nevertheless, these messengers are often used by Russian companies (Andriushchenko et al., 2018). 
Skype and Facebook Messenger are also actively used (Bakharev et al., 2019). WhatsApp is a cross-platform 
mobile chat with the ability to group chat and transfer images (Klinkov et al., 2018) 

The Viber mobile app is integrated into the address book and authorizes it by phone number 
(Sharonin et al., 2017).  

Telegram acts as one of the most secure mobile messengers. It allows you to sync messages and files 
between the mobile and desktop versions and organize large group chats (Pichugina et al., 2019b). 

Facebook Messenger Facebook Messenger is a messenger with Facebook authorization and a platform 
that allows third-party applications to use the communication channel to share content. 

Skype provides the ability to make video calls and conferences, has the function of demonstrating the 
desktop. 

Messengers can be used as flagships: Slack; Flock. 
These are cross-platform products that have a web version. In addition, they allow you to connect a 

large number of third-party versions. These applications allow you to communicate for free, but with limited 
functionality. 
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Only Flock has Russian localization. You can also use it to communicate with clients (Pliushch et al., 
2018). It allows you to create and use multiple teams that are intended for joint projects. Each team is given a 
unique URL (Vaskovskaya et al., 2018). Flock offers enhanced user control for managing file sharing and the 
right to create commands. Administrators can delete messages. Flock users get access to applications created 
with FlockOS that increase productivity and improve task and notification management.  

The package includes: video conferences; General task lists that help you manage individual and team 
tasks; reminder apps; Mailcast apps; Snippet apps; app surveys; app notes;"favorites" apps. 

Slack involves purchasing a license for each user. It is characterized as easy and fast. Many useful 
integrations are possible, such as with JIRA or BITbucket. It can sync with Google Drive, Google Docs, 
Twitter, DropBox, and others. It has a desktop demonstration function, a simple and intuitive interface. It 
can be used for free and for quite a long time. The functionality of the free version is quite wide. For 
example, the message search function is limited to the last 10,000 messages, and the file storage is 5 GB.  

Methodology 

In 2019, we surveyed students of a higher educational institution, which allowed us to identify the 
most preferred instant messengers among students. 

The study involved students of 3-4 courses in the amount of 68 people. The survey was conducted on 
the electronic platform Moodle. The age of students ranged from 20 to 23 years. 

Students were asked to arrange instant messengers: Telegram, Viber, WhatsApp according to the 
degree of demand (ascending).  

Results and Discussion 

The launch of the messenger begins with the registration of the company in it. Basic data is entered on 
the registration page. It is also important to come up with a domain since many messengers only have a web 
version. After registration, the company must send out invitations to employees by email through a special 
service of the program. You can also define access rights for each team member: administrator, read access, 
group creation rights, and so on. In order for the messenger to function properly, you need to create the 
main groups. The main group includes all employees and is used for notifications. Next, groups are created 
by the Department to communicate with employees belonging to the same Department and exchange 
messages. After receiving the notification, each of the employees invited to the group must register. 

The official website of the developer indicates third-party services that can be connected to the 
messenger. 

Table 1 shows the characteristics of messengers, WhatsApp, Telegram, and Viber. 

Table 1. Comparative characteristics of instant messengers 

 Feature Telegram Viber WhatsApp 

Company Telegram FZ LLC Rakuten, Inc Facebook 

A type of  Nonprofit nonprofit nonprofit 

Idea Freedom for secure private 
communication is available to 
everyone. 

Positions itself as the most secure 
messenger 

Confidential 
and safe 

Privacy policy Clear and transparent Medium difficulty Hard enough 

Community 
engagement 

Crowdsourcing and contests - - 

Applications Open with the ability to check 
the used code base 

Closed Closed 

Message sending 
speed 

150 milliseconds 900 milliseconds 550 
milliseconds 

Type of 
synchronization 

Cloudy instant One primary device and several 
secondary devices that can be 
synchronized with the primary 

Smartphone 
and related 
computer 

Ability to bulk Up to 100 messages at a time to Desktop: up to 25 messages to Maximum 10 
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forward 
messages 

different recipients different recipients; Android b iOS: 
1 message to different recipients 

posts at a time 

Type of 
infrastructure 

Cloud-based and distributed 
between servers around the 
world with support for 
encrypted CDN - media caching 

Hybrid Hybrid 

Content 
personalization 

- It is possible to enable and disable - 

 The functional characteristics of instant messengers are presented in table 2. 

Table 2. Comparative characteristics of the functions of instant messengers 

Function Telegram Viber Whatsapp 

Organization of correspondence Yes Yes Yes 

Holding a conference Yes Yes Yes 

Sharing photos and video files Yes Yes Yes 

Low traffic consumption and high 
speed 

Yes No No 

Sharing any files  Yes Yes No 

Online version available Yes No No 

Possibility of quick text responses Yes No No 

Comparative characteristics show that Telegram provides more opportunities for organizing 
communication in comparison with Viber and WhatsApp. 

In 2019, we conducted a survey among students of a higher educational institution, which allowed us 
to identify the most preferred instant messengers among students. 

The study involved students of 3-4 courses in the amount of 68 people. The survey was conducted on 
the electronic platform Moodle. The age of students ranged from 20 to 23 years. 

Students were asked to arrange instant messengers: Telegram, Viber, WhatsApp according to the 
degree of demand (ascending). 

Figure 1 shows the results of the survey. 
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Figure 1. Student survey results (according to our research). 

We can observe that the first place in use belongs to the Telegram messenger. However, all three 
messengers have approximately the same values. Therefore, today students use a variety of opportunities for 
organizing interaction and these instant messengers are used equally actively. 

Conclusion 

The implementation of the functionality of messengers makes it possible to implement the possibilities 
of training students of higher educational institutions. Their use allows the student to organize operational 
interaction for solving many educational problems. They develop independence and facilitate student 
mobility. They can work both on a local network and the Internet, as well as integrate with third-party 
services and applications. Among them, WhatsApp, Telegram and Viber are of great importance, which 
allow you to organize not only correspondence between employees of specific departments of the company, 
but also video interaction, conferences and the exchange of various files. Most of the messengers listed in 
this article are equipped with end-to-end encryption that provides secure message forwarding. 
Organizations use these applications to monitor the activities of all their departments. Third-party content is 
not included in chats, and communication becomes secure. The solution to work issues becomes convenient 
at any time for each subject of the educational process. Despite the great competition among modern 
messengers, only some of the presented variety gain an advantage. And students in modern institutions of 
higher education are in demand. 
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Abstract 

Bronchial asthma is a significant medical issue all through the world which arrives at the epidemic 
proportions as its prevalence has increased over the last decades. Inspiratory muscle training (IMT) has been 
shown to improve inspiratory muscle function, lung volumes, work capacity. Objective: To compare the 
effectiveness of inspiratory muscle training (IMT) and incentive spirometer on ventilatory functions in post-
menopausal asthmatic women. Participants and methods: A total of forty postmenopausal women suffering 
from asthma, their ages ranged from 50 to 60 years old, and their body mass index of the patient don’t 
exceed 30kg/m2. They were recruited from the outpatient chest clinic in Kasr El-Ainy Teaching Hospital, 
Cairo University, Egypt. They signed a consent form, confidentiality was assured. They assigned into two 
groups (A) who received inspiratory muscle training in the form of: Inspiratory threshold muscle training in 
addition to traditional chest physical therapy intervention (Deep breath, cough training) while patients in 
group (B): received traditional chest physical therapy intervention and incentive spirometer, three sessions 
per week for six weeks. Patients in both groups were assessed before treatment (pre-training) then after 
treatment (post-training) (after 6 weeks) to measure the lung functions using electronic spirometer. The 
training program was carried in the duration from June 2019 to December 2019. Results: The analysis of the 
results showed that pulmonary functions in postmenopausal women significantly improved using 
inspiratory muscle trainer than using incentive spirometer as it was indicated by improvements in FVC, 
FEV1, FEV1/FVC and MVV in the group (A) than in group (B). Conclusion: It could be concluded that 
inspiratory muscle training in patients with postmenopausal asthma improved ventilatory function by 
improving ventilatory muscle strength and endurance pattern and reduced symptoms in patients with 
asthma by increasing FVC and overall lung volume. 
Keywords: Inspiratory, Spirometer, Postmenopausal, Asthma. 

Introduction 
Bronchial asthma is a complex syndrome that occurs in both adults and children. Its major 

characteristics include a variable degree of airflow obstruction, bronchial hyper responsiveness, and airway 
inflammation. The disease has its roots from infancy in most patients where genetic and environmental 
factors contribute to its inception and evolution [1].                                                                                                                              
Bronchial asthma is characterized as a complex respiratory illness portrayed via irritation and hyper 
responsiveness of bronchial smooth muscle that prompting reversible bronchospasm [2].  

Bronchial asthma prompts debilitation of ventilatory capacity that outcomes in disintegration in 
useful limit and personal satisfaction and this disability is impacted by age, length and seriousness of the 
infection [3]. Bronchial asthma is caused by a combination of several factors as allergens (substances that 
commonly induce an allergic reaction), infections, dietary patterns, exercise, cigarette smoke, and stress 
especially in genetically predisposed people [3].   

Menopause is related with diminished lung work and expanded respiratory side effects [4]. The 
estrogen hormone is a noteworthy factor in the rule of irritation in the airway, and sex contrasts in the 
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asthma predominance [5]. Asthmatic patients suffer from the ill impacts of extended impediment in the 
airway similarly as air getting and lung hyperinflation which lead to changes in the thoraco-stomach 
mechanics and incapacity of inspiratory muscles disability. It was found that the training of inspiratory 
muscles (IMT) as a supplement to pharmacological treatment gave clinical advantages to asthmatic patients 
[6]. Inspiratory muscle training (IM training) is a technique that is designed to improve the performance of 
the respiratory muscles (RMs) that may be impaired in a variety of conditions [7].  

Inspiratory muscle training (IMT) has been shown to improve inspiratory muscle function, lung 
volumes, work capacity, and power output in people who are healthy [8]. An incentive spirometer is a 
medical device that is commonly utilized following the medical procedure or with some lung conditions, for 
example, COPD or asthma. As it gauges how well lungs fill up with every breath. Incentive spirometer was 
created to animate the patient to perform deep breathing activities under supervision or autonomously. 
Additionally, to animate the patient visually to expand the total capacity of lung either by denoting the 
inspired volume in liters (or ml) or by transporting one or more balls on the inspired flow [9]. 

The first incentive spirometer was developed by Barlett in 1970s. At that point a wide range of kinds 
of incentive spirometers have been created. Generally, incentive spirometer is activated through an 
enlivened exertion, that is, breathing is pictured by an elevated plate and ball in a straightforward chamber 
during supported motivation on an aligned scale on the chamber. The elevated plate or ball on the 
spirometer shows either the enlivened volume (a volume situated motivation spirometer) or the produced 
stream (a flow oriented incentive spirometer). Incentive spirometer is utilized clinically as business as usual 
prophylactic and remedial routine in perioperative respiratory consideration. [10]. 

Ventilatory function tests help in the evaluation of the mechanical function of the lungs. It depends on 
sex, stature, weight and age. At the point when the patient plays out the test, real outcomes (observed) will 
be contrasted and the anticipated worth expected of an individual of sexual orientation, tallness and age to 
check whether he falls inside the "typical" go, or has a prohibitive or obstructive segment dependent on the 
consequences of the tests [11]. Clinical perceptions show that the menopause is for the most part connected 
with intensification of prior asthma. What's more, the menopause can likewise concur with the clinical start 
of asthma. A finding by implication bolstered by epidemiologic investigations which have recorded a top in 
the recurrence of asthma starting in ladies around the age of 50, the mean age of the beginning of the 
menopause. At the point when asthma starts at the menopause it is regularly portrayed by such highlights 
as nonattendance of a family ancestry of asthma, nonappearance of atopy, relationship with intermittent 
sinusitis and additionally urticaria/angioedema, high seriousness and need of fundamental steroids for 
control of manifestation [12]. 

Ladies were conceded for asthma at a rate of about 2.5:1 when contrasted and their age-equal men. 
Length of remain expanded relatively as the patient age expanded. Following 30 years old, the length of stay 
was somewhat more prominent for ladies than men. There is a higher frequency of asthma confirmations for 
grown-up ladies than grown-up men asthmatic patients, and ladies asthmatic patients experience longer 
medical clinic stays per affirmation also. These information show that grown-up ladies are all the more 
seriously influenced by asthma and raise the likelihood that hormonal or biochemical contrasts identified 
with sex may assume a job in the pathophysiology of asthma [13]. Asthma is considered as one of problems 
affecting medical, functional, social and psychological status of the patient associated with a lot of 
physiological changes in ventilatory function. So these patients are in a continuous need for medical care in 
order to face these changes [13]. Use of corticosteroids has several severe side-effects for 
example: hyperglycemia, insulin resistance, diabetes mellitus, osteoporosis, cataract, anxiety, depression, 
colitis, hypertension, amenorrhea and retinopathy [14]. So, the need for this study was developed to show 
improvement in pulmonary functions with safe physical therapy technique comparing the effect of each 
technique and who was better. 

Materials and Methods 
Study Design 

The study was designed as a randomized controlled trial. Ethical approval was obtained from the 
institutional review board of the Faculty of physical therapy, Cairo University before starting of the study 
and the clinical trial registration in Clinicaltrial.gov with an identifier number NCT04267666. The study was 
followed the Guidelines of Declaration of Helsinki on the conduct of human research.  
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Participants 
Forty postmenopausal women suffering from asthma participated in this study. They were selected 

randomly from the outpatient chest clinic in Kasr El-Ainy Teaching Hospital, Cairo University, Egypt. They 
signed a consent form, confidentiality was assured. Their ages were ranged from 50 to 60 years, and their 
body mass index (BMI) don’t exceed 30kg/m2. All participants were asthmatic patient and clinically and 
medically stable cases. Exclusion criteria of the study were as follows: a participant who had chest infection, 
malignant diseases, Instability of patient's medical condition and Patients with chest trauma.  

Participants were assigned randomly used sealed envelope into two groups (A&B) equally in number. 
Group (A): it consisted of twenty postmenopausal women suffering from asthma who received inspiratory 
muscle training (IMT) in the form of (Inspiratory threshold muscle training), In addition to chest 
physiotherapy in the form of (Deep breathing exercise- Cough training -Early ambulation). Group (B): it 
consisted of twenty postmenopausal women suffering from asthma who received incentive spirometer in 
addition to chest physiotherapy in the form of (Deep breathing exercise- Cough training -Early ambulation). 
Three sessions per week for six weeks.  

Methods  

Before the start of the first session, each postmenopausal woman was informed about the program of 
exercises, and informed consent form was signed from each woman before participation in the study. This 
study was carried in the duration from June 2019 to December 2019. 

1- Inspiratory muscle training (IMT) for all participants in group A: 
The threshold trainer is a little plastic handheld device provided by respironics. It incorporates a 

mouthpiece and an adjusted spring loaded valve. The valve controls a consistent inspiratory pressure 
training load and the patient must generate the inspiratory pressure together for the inspiratory valve to be 
opened and permit inward breath of air. The measure of resistance can be balanced by changing the pressure 
of the spring-loaded valve. Modification from 7cm H2O to 41cm H2O is possible [15]. 

Inspiratory muscle trainer device (IMT): 
Threshold inspiratory muscle training devices impose a threshold or critical opening pressure that 

must be defeated before of the inspiratory flow. During that task, inspiratory muscles at first do an isometric 
contraction until opening of the threshold valve to permit inspiratory flow after which the contraction gets 
isotonic in nature. 

Preparatory phase: 
A-Preparation of device: 

● The therapeutic tool was continuously sterilized with alcohol every session. 
● The control knob on the top of the inspiratory muscle training device was turned to align the red 

edge of the pressure indicator to the setting prescribed. 
● The mouthpiece was attached to the device [16].    

B-Preparation of patient: 
The patient was in the comfortable sitting position and then put the nose clip on the patient's nose 

with the goal that the entirety of the breathing is done through the mouth and ensuring that the lips are fixed 
around the mouthpiece and the tongue not block it.  

Application phase:  
1. After setting the maximum training; the user recognized the load at which they could effectively 

execute ten breaths at greatest resistance relying upon the patient's pace of apparent effort. 
2. Training was begun with a load at low intensity 20-30% of the patient maximum 10 repetition 

method using IMT device. 

3. Training was begun with a load at low intensity 20-30% of the patient maximum 10 repetition 
method using IMT device. 

4. Progress slowly and monitor carefully.  
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5. As the inspiratory muscle became stronger the inspiratory load was progressed to 50% of maximum 
effort over 3 weeks as tolerated. 

6. Patient took full breath in (maximal and deep inspiration) then longer and slow expiration. Continue 
this breathing pattern for 10-20 breath. 

7. Repeated step (5), 4-6 times or about 10-15minutes with rest in between 30 seconds. 
8. They were received the traditional physical therapy program which include deep breathing, cough 

and early ambulation. 
9. The session was repeated three times per week for 6 weeks [17]. 

2- Incentive spirometer (IS) for all participants in group B: 

Therapeutic modality which relies on patient voluntary effort to perform a hyperinflation maneuver 
and provides visual biofeedback. It includes a mouthpiece connected to three chambers containing three 
floating balls creating a sub-ambient pressure. The visual input of balls rising in chambers, colored lights 
reflect the degree of inspiratory effort [10]. 

Incentive spirometer: 
Patient needed to create a high inspiratory pressure. The ball provides a visible feedback input of the 

inspiratory flow and shows the gained flow on a well calibrated scale on the spirometer transparent 
cylinder. If the patient flows greater than 300 milliliters per second, the float ball in first chamber will rise. As 
patient flow increases to 600 milliliters per second the second ball float will rise. If the patient flow exceeds 
900 milliliters per second all three will be suspended. Patient should encourage holding the balls up for a 
few seconds [10]. 

Preparatory phase: 
A-Preparation of device: 

❖ The therapeutic tool was continuously sterilized with alcohol every session. 
❖ Check the mouthpiece attached to the device. 

B-Preparation of patient: 
The patient set in comfortable position and be sure that all of the breathing was performed throughout 

the mouth and ensuring that the lips are fixed around the mouthpiece and the tongue not impede it.                                                                      

Application phase: 
❖ Instruct the patient to exhale, letting all the breath out. 
❖ Instruct the patient to inhale slowly, breathing in until unable to do so any more (slow breathing 

prevents or minimizes pain from sudden pressure changes in the chest). 
❖ Patients were asked to get as many balls as possible to reach the top of each of the three columns. 
❖ Ask the patient to hold the breath for 2-3 seconds then exhale slowly. 
❖ This process was repeated 10 times or about 10-15minutes with rest in between 30 seconds. 
❖ They were received the traditional physical therapy program which include deep breathing, cough 

and early ambulation. 
❖ The session was repeated three times per week for 6 weeks [18]. 

Outcome measures: 
The assessment of the participants in the two groups (A and B) was done before treatment (pre-

training) then after treatment (post-training) (after 6 weeks) to measure lung functions using electronic 
spirometer. 

 Electronic Spirometer: It was used for ventilatory functions measurement Ventilatory which 
included:  

● FVC (Forced vital capacity).                       
● FEV1 (Forced expiratory volume).  
● FEV1/FVC.                            
● MVV (Maximum voluntary ventilation).  
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FVC (Forced vital capacity): is one of the most helpful tests to evaluate the general capacity to move 
air all through the lungs (ventilation). This is the most extreme measure of air that can be strongly and 
quickly breathed out after a full breath (maximal motivation) [19].  

FEV1 (Forced expiratory volume): is the volume of air persuasively breathed out in one second 
during the FVC test [20].  

MVV (Maximum voluntary ventilation): is the maximum air, which can be lapsed in a moment by 
most deepest and quickest breathing [21].  

Ventilatory Function Test:  
❖ - It was performed before the start and after the finish of treatment period (after 6 weeks).  
❖ -The patient was told to assume the erect standing position conveying the breathing cylinder that 

was associated with the spirometry and in its opposite end expendable mouthpiece to forestall disease was 
embedded. 

❖ - Her age, weight and stature were embedded into the screen of the mechanical assembly.  
❖ - Then she was instructed to perform the test while wearing nasal clip.  

Procedures to measure FVC:  
❖ 1- The patient was asked to place mouthpiece in her mouth and close her lips firmly around it.  
❖ 2- Inhale slowly and fully and fill her lungs completely.  
❖ 3- Blow out as hard and fast as much as she can.  
❖ 4- These procedures were repeated 3-5 times with rest in between and the maximum value was 

recorded for assessment.  
❖ 5- During the FVC test FEV1, FEV1/FVC, and MVV were recorded.  

● Statistical analysis 

 Results were expressed as mean ± standard deviation (SD). Paired t test    was used to compare 
between the “pre” and “post” tests for both groups regarding forced vital capacity (FVC), forced expiratory 
volume in one second (FEV1), FEV1/FVC, and (Maximum voluntary ventilation) MVV, the unpaired t test 
was used to compare between both groups after treatment. There was significant difference with p values of 
< (0.05). 

Results 

Comparing the general characteristics of the subjects of both groups revealed that there was no 
significance difference between both groups in the mean age, and BMI (p > 0.05) (Table 1). 

Table 1: General characteristics of the two studied groups (A&B). 

 
Group B Group B 

MD t- value p- value Sig 

Mean ± SD Mean ± SD 

Age (years) 54.66 ± 3.03 55.13 ± 3.28 0.47 0.4 0.68 NS 

Weight (kg) 81 ± 8.13 78.8 ± 6.76 -2.2 -0.8 0.42 NS 

Height (cm) 170.06 ± 5.75 169.26 ± 5.98 -0.8 -0.37 0.71 NS 

BMI (kg/m²) 27.93 ± 1.69 27.45 ± 1.12 -0.48 -0.91 0.36 NS 

 SD: Standard Deviation, MD: Mean difference, t value: Unpaired t value, p-value= Probability value, 
NS= Non-significant. 

Within and between group comparison 
There was a significant increase in the FVC, FEV1, FVC/FEV1 and MVV after treatment compared 

with that before treatment within both studied groups (p < 0.05). There was no significant difference 
between groups (A) and (B) in all parameters before treatment (p > 0.05). A significant increase was found in 
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FVC, FEV1, FVC/FEV1 and MVV of group (A) after treatment compared with that of group (B) (p < 0.05) 
(table 2).  

Table 2: dependent variables for both groups 

   Group (A)  

(n = 20) 

Group (B) 

 (n = 20) 
P value* 

FVC (L) Pre-treatment 2.33 ± 0.31 2.3 ± 0.32 0.8 NS 

 Post-treatment 2.6 ± 0.3 2.35 ± 0.32 0.04S 

 P value** 0.001 S 0.001S   

FEV1 (L) Pre-treatment 1.36 ± 0.15 1.43 ±0.3 0.47 NS 

 Post-treatment 1.76 ± 0.14 1.46 ± 0.28 0.001 S 

 P value** 0.0001 S 0.002S  

FVC/FEV1 (%) Pre-treatment 60.91 ± 6.81 61.75 ±7.63 0.61 NS 

 Post-treatment 68.19 ± 5.33 62.7 ± 7.51 0.02 S 

 P value** 0.0001 S 0.02S  

MVV (L/min) Pre-treatment 55.44 ± 6.17 57.01 ± 11.98 0.65 NS 

 Post-treatment 70.48 ± 5.74 58.01 ± 11.53 0.001 S 

 P value** 0.0001 S 0.001S  

* Inter-group comparison; ** intra-group comparison of the results pre- and post-treatment. 
NS P > 0.05 = non-significant, S P < 0.05 = significant, P = Probability. 
 FVC (Forced vital capacity).                 
FEV1 (Forced expiratory volume).                          
MVV (Maximum voluntary ventilation).  
 

Discussion 
Statistical analysis revealed a significant increase in FVC (post training) in group A (IMT group) more 

than group B (IS group) and a significant increase in FEV1 (post training) in group A (IMT group) more than 
group B (IS group) and a significant increase in FVC/FEV1 (post training) in group A (IMT group) more 
than group B (IS group) and a significant increase in MVV (post training) in group A (IMT group) more than 
group B (IS group) respectively. The analysis of the results of the current study showed that pulmonary 
functions in postmenopausal women significantly improved using inspiratory muscle trainer than using 
incentive spirometer as it was indicated by improvements in FVC, FEV1, FEV1/FVC and MVV in the group 
(A) than in group (B).  

Severe bronchial asthma is progressively prevalent in ladies. Asthma in ladies is related with wealth 
mortality danger and ladies with asthma were found to visit the crisis branch of asthma more regularly than 
men. Coming about hospitalization rates for asthma reflected the differentiation in its inescapability and 
earnestness as observed among individuals [22]. 

Asthma that starts around the onset of menopause is as often as possible portrayed by stamped 
clinical seriousness and poor reaction to treatment. The airway irritation present in ladies with menopausal 
asthma is inadequately receptive to corticosteroids treatment and inclined to visit extreme intensifications. 
Aviation route aggravation ought to be checked in ladies with menopausal asthma [23]. Postmenopausal 
hormone treatment expands subsequence danger of asthma. Then again, contemplates have shown that 
hormone replacement treatment (HRT) is related with better lung work [24]. 

Non menstruating women for the last 6 months had significantly lower FEV1 values, lower forced 
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vital capacity values, and more respiratory problems than those menstruating regularly. The menopausal 
progress infers a progression of hormonal and metabolic alterations. As ovarian capacity diminishes and 
fertility disappears, flowing estrogen levels are first expanded and afterward decline. There is a move in 
estrogen creation from the ovaries to extra gonadal destinations. With menopause, ladies likewise become 
more insulin safe, trailed by expanded hazard for cardiovascular infections. Moreover, with the presence of 
climacteric manifestations, exogenous hormones are broadly utilized; these hormones interface with a 
changing prior hormonal and metabolic status [13].  

Inspiratory muscle training (IMT) considered as one of the essential components of respiratory 
rehabilitation program. The rationale behind IMT is that enhancing respiratory muscle function which can 
possibly diminish the seriousness of breathlessness and enhances the tolerance of patients to exercise [25]. 
Incentive spirometry (IS) is proposed on the hypothetical basis of urging the patients to inhale to the total 
lung capacity, to support that expansion and by opening collapsed alveoli to prevent occurrence of 
atelectasis; postoperative hypoxemia may be reduced with this technique. It is characterized by active It is 
described by dynamic recruitment of the diaphragm and other inspiratory muscles. Likewise, it announced 
better end of pulmonary discharges and diminished danger of chest contamination [26].  

Incentive spirometry training of the respiratory muscle improves the surfactant production which 
prompts lessening surface strain, expanding lung consistence, diminishing crafted by breathing and opening 
collapsed alveoli to forestall atelectasis [27]. Regarding pulmonary diseases patients, a few examinations 
have demonstrated that training of inspiratory muscle improved the strength and endurance of the 
inspiratory muscle. Furthermore, it might forestall or postpone the beginning of ventilatory muscle 
weakness and disappointment, and has been appeared to diminish dyspnea after some time [19]. 

Keene, [28] expressed that the Inspiratory Muscle Training provided a type of muscle exercise that 
built the inspiratory muscles for obstructive lung disease (asthma) patients. The resistance training helped 
the patients to improve muscle function which prompted decline their degrees of dyspnea and an effective 
method to improve their personal satisfaction. The study came in concur with study by Scherer et al. [29] 
who examined the impacts of hyperpnea training, we randomized thirty COPD patients and ventilatory 
impediment to training of the respiratory muscle (RMT; n = 15) with another portable device or to 
an incentive spirometer breathing exercises (controls; n = 15). The two groups prepared twice day by day for 
15 min for 5 days for consistently for 8 weeks. They reasoned that locally situated respiratory muscle aerobic 
exercise with the new device utilized right now practical and has helpful impacts in subjects with COPD and 
ventilatory limitation. 

This came in agree with study by Basso-Vanelli al. [30] they examined the impacts of inspiratory 
muscle training and breathing exercises in adapted to furthermore, without weakness of respiratory muscle 
in 25 subjects completed the study: 13 in the inspiratory muscle training group, and 12 in the breathing 
exercises group.  Subjects were evaluated through measurements of the respiratory muscle strength and 
endurance, thoracoabdominal excursion measurements, and the 6-min walk test, before and after training by 
spirometry, they presumed that both interventions increased capacity of exercise and reduction of dyspnea 
during the physical exertion. However, training of the inspiratory muscle was more effective in increasing 
both strength and endurance of the inspiratory muscle, which achieve a lessened sensation of dyspnea. 
Likewise, subjects with weakness of the respiratory muscle that performed training of the inspiratory muscle 
had gains higher in both strength and endurance of the inspiratory muscle however not of dyspnea and 
submaximal exercise capacity. 

Likewise, the study came in concur with study by Beaumont et al. [31] who considered the impacts of 
Inspiratory Muscle Training in COPD Patients: A Systematic Review and Meta-Analysis. They reasoned 
that inspiratory muscle training (IMT) utilizing threshold devices improves the inspiratory muscle strength, 
exercise capacity and quality of life, diminishes dyspnea. Also, the study came in agree with study by 
Mahishale et al. [32] who studied the effect of training of the inspiratory muscle, utilizing deep breathing 
exercises and incentive spirometer on lung function on sixty postpartum ladies with caesarean section. 
Thirty in the control group they performed diaphragmatic breathing exercises. Thirty in the experimental 
group performed diaphragmatic breathing exercises in addition to training of the inspiratory muscle using 
the incentive spirometer. Outcome measures were FEV1 values and incentive spirometer reading and 
abdominal strength were taken before and after the treatment program. They reported that before and after 
treatment inter group comparison of FEV1 and incentive spirometer reading indicated a statistically 
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significant improvement in the experimental group when contrasted to the control group with p<0.05. 
However, no significant difference was found in the strength of abdominal muscle in both of the groups. The 
investigation reasons that utilizing incentive spirometer training of the inspiratory muscle alongside with 
the diaphragmatic breathing improves lung functions in the immediate postpartum ladies with caesarean 
section, which can help in early come back to their functional activities. 

In contradiction Lisboa [33] found non-significant improvement in these measurements after training 
by IMT for five weeks but he observed an increase in the tidal volume and the inspiratory time reduction. In 
other studies, Troosters et al. [34] and Cilione et al. [35], the improvement in the inspiratory muscle strength, 
following the basic training, was statistically significant but not exceeded the clinically important difference 
for improvement. 

Also, Murray and Mahler, [36] was concluded that inspiratory muscle training (IMT) increased the 
strength or endurance of the respiratory muscles, diminished dyspnea severity and improved the ability of 
individuals to perform different daily activities. Inspiratory muscle training improved strength, endurance 
of the inspiratory muscle, functional exercise capacity, and dyspnea reduction at rest and during exercise. So 
it was strongly proposed that training of the inspiratory muscle is a very fundamental addition to the 
pulmonary rehabilitation programs [28]. 

Conclusion 
it could be concluded that inspiratory muscle training in patients with postmenopausal asthma 

improved ventilatory function by improving ventilatory muscle strength and endurance pattern and 
reduced symptoms in patients with asthma by increasing FVC and overall lung volume. This caused direct 
decrease in airway resistance. 
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Abstract  

Establishing a training load (TL) for athletes is a major problem. Session rating of perceived exertion 
(sRPE) is one way of establishing the TL while fitness levels of the athletes may influence the perception of a 
TL. The aim of this study was, first, to determine the coaches’ training load and athletes’ perception of the 
same load, and, second, if there was a difference in fitness levels of athletes reflected in the arbitrary points, 
by using sRPE. A total of 60 women players playing in the first division women’s handball league in North 
Cyprus took part in the study. They were divided into upper, middle, and lower fitness groups according to 
their test results in endurance, jumping, speed, agility, and anaerobic fitness tests. The training load (TL) was 
determined by multiplying the sRPE by the time taken for the session and the resulting value was expressed 
in arbitrary points. 57 total training sessions were analyzed and the difference between the fitness groups 
was tested by ANOVA. There was a significant difference between the athletes and coaches arbitrary points 

695.5229.7 and 814.3± 282.0, respectively (t = 2.47, p<0.02). In general, with the coaches’ TL arbitrary points 
with the upper group absolute peak power (PP) (r = -0.562; p = 0.029) and lower group counter movement 
jump (CMJ) (r = 0.548; p = 0.028) had a high and significant correlation, while the data from the rest of the 
players’ middle fitness groups did not have any significant correlations. The coaches’ TL decisions were 
made irrespective of the athletes’ fitness levels and considered having the same fitness and received the 
same training schedules.  
Keywords: Training load, Women’s Handball, Perceived Exertion, Coaching. 

 
1. Introduction 

Handball is played intermittently at various intensities and involves passing, running, holding a place 
or dribbling [1]. Therefore, it requires speed, agility, strength, endurance, skill, and technique [2-3]. The 
intensity and volume of training and competition for matches have always presented problems in terms of 
establishing a training load [4-5]. 

When calculating the training load (TL), the classical approach of using the intensity and volume of 
training poses some problems [1-6]. An intensity scale of 0-10 has been suggested to monitor the training 
load [7]. This is called Session Rating of Perceived Exertion (sRPE) [7-14] and has been applied to many 
sports in order to determine the workload and the athletes’ evaluation about the training [7-10, 12-19]. The 
coaches’ training load is regarded as 'external' while the athletes’ evaluation is considered as an 'internal' 
load [20-21]. 

There has been minimal investigation and study of women’s handball. Questions still remain 
regarding the coaches’ and players’ evaluation of the same training during handball training sessions. For 
example, it has not been determined whether internal load matches with external load. Also, when the 
coaches prescribes training that includes the components of speed, agility, endurance, jumping height, 
and/or anaerobic endurance abilities, it is not individually matched with the fitness group or changes over 
time. 

Therefore, the aim of this study was to find out whether the coaches’ and athletes’ arbitrary points are 
correlation and/or whether they differ significantly. 

2. Methods 
2.1. Participants 

In this study, we analyzed four women’s teams playing in the North Cyprus women’s league during 

the 2017 handball season. The study participants included four coaches and 56 players (age: 20.75.4 years, 

height: 164.06.7 cm, bodyweight: 62.810.0 kg and BMI: 23.22.7 kg.m-2) for a total of 60 subjects. Prior to 
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the study, Near East University Ethics Committee approval (YDU/2017/51-467 Project #) was obtained. The 
study was conducted according to the Declaration of Helsinki, and all participants gave their consent after 
being informed. From those athletes who were younger than 18 years of age consent was given by their 
guardian.  

2.2. Procedures 
There were five teams in the league, and teams played four matches in each half of the season. A total 

57 training sessions were studied (28 training in first half and 29 training in second half of the season). 

2.2.1. Coaches’ and Athletes’ Evaluation  

The coaches evaluated daily training according to each player and gave their evaluation of the session 
perceived rating of exertion (sRPE) at the beginning of the training session. TL was calculated by the time 
taken for the session, which denoted the volume of training, while the sRPE rating was accepted as the 
intensity of the training [9]. The average TL by the athletes was obtained by dividing the number of total 
sessions by the number of daily training sessions. The obtained value was called Arbitrary Points and this 
was taken as the TL [4]. The coaches’ arbitrary points were termed external TL (APE), and athletes’ arbitrary 
points as internal TL (API) [21]. The athletes evaluated each session of training within 30 minutes [7] of each 
session’s conclusion.  

2.2.2. Physical Testing of Athletes:  
Physical fitness tests were carried out twice, one at the beginning of each half, and the mean of the two 

was taken as the test result. 20 m shuttle run endurance test, agility test (HAT), and 10 m and 20 m speed 
tests were carried out in a hallway. Wingate anaerobic test and jump tests were carried out in the laboratory. 
The tests were carried out with two days apart for full recovery. According to the test results the athletes 
were divided as upper, middle, and lower fitness groups. The division of the athletes was important to see 
the coaches direction of TL. 

2.2.3. Endurance Test 
A 20-meter shuttle run endurance test was conducted indoors ten minutes after the speed test. The 

athletes were required to run 20 meters back and forth starting from 8 kmh and increasing by 0.5 km.h-1 per 
minute until they could no longer sustain the pace and they either finished the test or they could not reach 
the 20-meter line two consecutive times [22]. The number of shuttles completed was taken as the test result. 
In order to keep up with the pace, audio feedback was given to the athletes [23].  

2.2.4. Jump Tests 
The countermovement jump test (CMJ) [24] was performed on a force platform (Bertec Strength 

Platform 4060) with 1-min rest between the jumps for   three trials. The longest flying time was recorded as 
the test time, and the jumping height was calculated from the formulae (H = ½ g(t/2)2 according to Moir 
[25]. 

2.2.5. Speed Test 
A speed test was conducted in which the athletes sprinted with maximal effort for 20 m and the 10 m 

time was recorded as the split time. Timing was recorded with photocells (Newtest300–Series Power timer 
mark), and all athletes started 50 cm behind the starting photocells line. The photocells were placed 40 cm 
above the ground and had an accuracy of 0.001 seconds. The athletes performed three trials with 2-min rest 
periods in between, and the fastest time for 10 and 20 meters was recorded as the test time [24]. 

2.2.6. Handball Agility Test (HAT): 
This test included forward and backward rapid runs and sliding sideways movements. The start and 

finish were located at the same corner [24]. The subjects started to run 50 cm behind the starting line and 
timing was done with electronic photocells with an accuracy of 0.001 seconds (Newtest300–Series Power 
timer mark), placed 40 cm above the ground [26, 27]. The HAT test was repeated twice with 3-min intervals 
and the shortest timing was recorded as the test time. 
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2.2.7. Wingate Test 
Anaerobic endurance was examined with the Wingate Test [28]. The test lasted for 30 s and each 

athlete had 0.075 kg of weight per kg of body weight of resistance added to the bicycle ergometer (Monark 
Exercise 894 E AB, Sweden). The height of the seat was adjusted for each athlete according to their leg length 
[29]. The results were analyzed for absolute and relative peak power (PP) and absolute and relative average 
power (AP). 

2.3.  Statistical Analysis 

After the descriptive statistics meanstandard deviation (SD) of the teams were determined, the 
Kolmogorov-Smirnov test was applied to test for normal distribution. Variations were found to be normal 
(p>0.05). For the difference and correlation coefficient analysis in TL (APE and API) between the coaches and 
players the mean values of each training session were used (i.e. n=57).  For the calculation of the TL 
(Arbitrary Point) sRPE evaluation was made by the athlete for each training session and the time taken for 
each training session was noted (sRPE x Training Time) while the mean TL (API) was calculated using the N 
(57). Similar to the athletes the coaches sRPE values and the time for each training session was calculated for 
each athlete and the mean TL (APE) of the coaches was calculated. The total sessions and the total number of 
athletes during the whole season were divided by the total numbers, respectively, to find the mean TL 
(APE). Student’s t-test was used between athletes’ and coaches’ evaluation. In all the lab tests, the athletes 
were grouped as upper, middle, and lower groups according to the score obtained in the tests for their 
physical fitness. The groupings were made according to the mean values and the SD obtained in each test, 
where the middle group was obtained from the mean ± ½ SD, while the upper group was determined to be 
above this value and the lower group - below.  

An ANOVA was applied to examine the differences between the fitness groups. Similarly, to assess 
the difference between the APE for the different fitness groups, a one-way ANOVA test was used. If the F 
value was significant, the differences between the groups were tested by the Scheffe Post Hoc test. Pearson 
product-moment correlation (r) analysis was made between the related variables. The correlation coefficient 
values were treated as an agreement between the coaches’ APE and athletes’ test groups. All the calculations 
were performed using the Excel program and SPSS 15.0 software was used for the analysis. The level of 
significance was set at p<0.05. 

3. Results 

For a total of 57 training sessions during the whole season the APE and API values were 814.3229.7 

and 695.5229.7, respectively, while the correlation between these measures was very high: r = 0.935 (p < 
0.01). Furthermore, there was a significant difference between these mean values (t = 2.47, p<0.02). 

The grouped laboratory tests and ANOVA results of the handball players throughout the season are 
given in Table 1. Values for the upper, middle, and lower laboratory test groups’ performances were 
significantly different (F(2;53) =77.6; p =0.000 for absolute PP,   F(2;53) = 136.3; p = 0.000 for relative PP,  F(2;53) 

=146.0; p = 0.000 for absolute AP,  F(2;53) =181.1; p = 0.000 for relative AP, F(2;53) = 157.2; p = 0.000 for shuttle 
run,  F(2;53) = 85.5; p = 0.000 for HAT, F(2;53) = 117.3; p = 0.000 for 10 m sprint, F(2;53) = 129.8; p = 0.000 for 20 m 
sprint, F(2;53) = 140.8; p = 0.000 for CMJ,  F(2;53) = 94.9; p = 0.000). These findings showed that in all tests, the 
groups exhibited different fitness levels.  

Based on coaches’ TL of upper, middle and lower fitness groups of athletes are depicted in Figure 1. 
The upper fitness group showed significantly higher values than the lower fitness group when grouped 
according to absolute PP, meaning that the coaches did not differentiate any fitness difference among 
players and they were considered equally fit. Also, there were significant differences in the 20 m shuttle run 
10 m sprint, and 20 m sprint fitness test points. In 20 m shuttle run the upper fitness group was significantly 
higher than the middle group, and in 10 m sprint group was significantly higher than the lower group. 
These findings indicate that the coaches did not differentiate some of the fitness groups in their schedules.     

Correlation values of the performances of the athletes obtained from the lab tests and TL points of the 
coaches are outlines in Table 2. The correlation values between the absolute PP, relative AP, and the shuttle 
run test scores and TL were significant and positive, whereas between the 10 m and 20 m sprint and TL, they 
were significant and negative (Table 2).  
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Table 3 presents the values of the correlation coefficients between the coaches’ training loads APE and 
the lab test values for the different fitness groups of the players.  

 
4. Discussion 

The aim of this study was to find out if there were any differences in the APE and API of coaches and 
athletes respectively throughout the league over 57 training sessions. The development of sRPE showed that 
this low-tech method is suitable for monitoring the TL in a responsive way [30]. The athletes and coaches 
evaluated the given TL differently. The difference in the TL has originated from the evaluation of the 
training sessions [31]. According to the findings, the coaches gave trainings irrespective of the players’ 
fitness levels as reflected by the significant difference between the APE and API. 

On the other hand, there was a significant correlation between APE and API scores. Although there 
was a high correlation between the athletes’ and coaches’ API and APE values respectively, significant 
difference between them interperted as the coaches schedules were not considered the fitness levels of the 
athletes. The coaches’ APE values were lower than the athletes’ API values, meaning that the coaches 
underestimated the fitness levels of the athletes in some of the schedules”. 

There is no study on women handball, thus, in a study on soccer 12 young players (age: 15,8 ± 0,9 
years; weight: 59,9 ± 11,7 kg; height: 1,71 ± 0,09 m) and a coach were examined. Similar to this study prior to 
the beginning of the trainings the coach was asked to give sRPE value, and the athletes gave their sRPE 
evaluation after the training session for 11 weeks. The sRPE and TL of the 11 week session was similar 
between coach and athletes (p = 0.09), and had a strong correlation (p = 0.001, r = 0.73) similar to this study. 
However, the sRPE according to training-intensity categories was similar only in the difficult category (p = 
0.075). It was concluded that sRPE is a reliable method for quantifying the TL but should be used with more 
experienced athletes [32]. In another study of professional soccer players the percieved TL by sRPE was 
evaluted by coaches and athletes in basic preparatory period for three weeks. In a study 24 Brazilian 
professional male soccer players (age: 24.1 ± 3.4 years) and their coaches participated as subjects. Similar to 
this study sRPE scores were between 0 to 10, and evaluation were made after the training and the coaches 
made before the training. As described in this study t-test was used between athletes and coaches to test the 
difference of the TL based on sRPE, and moderate pearson correlation coefficient found (r = .60; p = .003) 
between coaches and athletes. It was concluded that athletes and coaches perceiving preseason period 
training TL based on sRPE was similar [33].  

A study was conducted on 33 male professional soccer players in 2,446 soccer training sessions using 
sRPE for TL, similar to the present study [31]. In this study, the players perceived the intensity of the training 
to be much higher than the coaches. The correlation to TL was r=0.41, while the intensity and the duration 
were r=0.24 and r=0.49, respectively (p<0.0001). Apart from the intensity and duration correlations, the TL 
was similar to the present study and the coaches rated higher fitness values than the athletes despite the 
sport and gender being different. In another study of tennis players, the coaches estimated forced errors 
during play significantly higher than the tennis players (p<0.01) [21]. This study also showed the coaches 
misinterpreted sRPE and evaluated the TL higher than the athletes, similar to this study, despite the fact that 
the sport and gender were different. The authors concluded that the discrepancy could lead to 
maladaptation to training, and monitoring the training as intended might enhance the performance and 
prevent over training of the athletes. 

In the present study, further analysis was made of the athletes in terms of fitness levels in endurance, 
jumping height, speed, agility, and anaerobic endurance, to see how the coaches directed the trainings that 
contained the fitness elements of the tests in the training. In every test, the athletes were divided into upper, 
middle, and lower fitness groups, and each group was significantly different than the other (Table 1). It was 
observed that the coaches’ TL were irrespective of the athletes’ fitness levels. This means that the coaches 
made the majority of mistakes in these elements of training by not taking into account the different fitness 
levels of the athletes (Table 2). In order to see from where the level of significance was stemming, the upper, 
middle, and lower fitness groups were further analysed (Table 3). It was found that the upper PP (r=-0.562, 
p<0.05) and lower CMJ (r=0.548, p<0.05) fitness groups had a high and significant correlation with the 
coaches’ TL (Table 3). For the rest of the fitness tests, there was no correlation between the coaches’ TL APE 
values. This meant that the coaches gave the TL irrespective of the athletes’ fitness levels. The coaches 
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provided the same training for all fitness groups and did not differentiate between the different fitness 
levels. The coaches had the lowest evaluation for the endurance fitness group (Upper group r=-0.010).  

Except for the upper PP and the lower CMJ the rest of the fitness levels were irrespective of the 
athletes’ state of fitness. To our knowledge, this is the first study in women handball and it is therefore 
difficult to make any comparison.   The TL was also studied in male basketball using sRPE, but no difference 
was found between the coaches’ and athletes’ arbitrary points. The authors studied the players irrespective 
of their fitness levels. It was concluded that this was a useful method of monitoring the training response in 
order to have better planning and monitoring of the TL [34]. 

Finally, although there was a significant correlation between the coaches’ and athletes’ evaluation of 
the women handball season, the coaches’ TL was determined irrespective of the athletes’ fitness levels.  

Conclusion 
Based on the above results, it was concluded that although there was a high and significant correlation 

between the coaches and athletes in terms of evaluating the same TL, the coaches’ TL did not consider the 
athletes’ different fitness levels. Players were tested for endurance, speed, agility, and anaerobic power and 
were divided into upper, middle, and lower fitness groups according to their score. Except for the upper PP 
and lower CMJ fitness groups, there was not any differentiation between the fitness levels in TL of the 
coaches. 
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Table 1. Showing the test results of ANOVA values of female handball players grouped as upper, middle and lower 
groups throughout the season. 

 Upper (n=15) Middle (n = 23) Lower (n = 18) p 

PP (W) 647.7 ± 42.0 564.5 ± 17.9 504.2 ± 39.0 0.000 

     

 Upper(n= 17) Middle (n=20) Lower (n=19)  

rPP (kg.W-1) 9.80 ± 0.32 9.00 ±0.18 8.36 ± 0.27 0.000 
 

 Upper (n=18) Middle (n = 19) Lower (n = 19)  

AP (kg.W-1) 458.1 ± 17.3 402.9 ± 11.5 365.1 ± 20.0 0.000 

     

 Upper (n= 20) Middle (n = 17) Lower (n = 19)  

rAP (kg.W-1) 7.00 ± 0.16 6.50 ± 0.12 6.05 ± 0.17 0.000 

     

 Upper (n= 22) Middle (n = 18) Lower (n = 16)  

HAT (s) 7.89 ± 0.12 8.30 ± 0.10 8.78 ± 0.35 0.000 

     

 Upper (n= 20) Middle (n = 16) Lower (n = 20)  

10 m Sprint (s) 1.81 ± 0.05 1.93 ± 0.03 2.00 ± 0.03 0.000 

     

 Upper (n= 19) Middle (n = 19) Lower (n = 18)  

20 m Sprint (s) 3.29±0.07 3.49±0.05 3.64±0.07 0.000 

     

 Upper (n= 21) Middle (n = 17) Lower (n = 18)  

Shuttle Run 55.8±5.2 43.3 ±2.8 31.8±4.0 0.000 

     

 Upper (n=15) Middle (n = 23) Lower (n = 18)  

CMJ (cm) 25.4±1.3 22.8±0.6 20.7±1.0 0.000 

PP: Peak power, rPP: Relative peak power, AP: Average power, rAP: Relative average power, HAT: 
Handball agility test, 10 m : 10 m Sprint, 20 m: 20 m sprint, CMJ: Counter-Movement jump tests. 

Table 2. Correlation values (n=56) of the TL points of the coaches and performance test results of the athletes according 
to laboratory tests. 

 TL (Points)   TL (Points) 

PP (W)  0,282* 10m Sprint (s) -0,367** 

rPP (kg.W-1)  0,246 20 m Sprint (s)  -0,344** 

AP (W)  0,055 Shuttle Run   0,290* 

rAP (kg.W-1)  0,353** CMJ (cm)   0,304 

HAT (s) -0,215   

*p < 0.05, **p < 0.01, Abbreviations:  
PP: Peakpower, rPP: Relative peak power, AP: Average power, rAP: Relative average power, HAT: 
Handball agility test, 10 m : 10 m Sprint, 20 m: 20 m sprint, CMJ: Counter-Movement jump tests. 
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Table 3. Correlation coefficient values according to Lab test performances and coaches’ training loads APE throughout 
the season. 

*p<0.05, n values of the groups and abbreviations: 
PP: Peak power, rPP: Relative peak power, AP:Average power, rAP: Relative average power, HAT: 
Handball agility test, 10 m : 10 m Sprint, 20 m: 20 m sprint, CMJ: Counter-Movement jump tests. 

  

          PP (W) 

Upper Middle Lower 

TL (Points) 
 

-0.562* 0.357 0.307 

        rPP (kg.W-1) 

TL (Points) 
 

-0.013 -0.220 0.246 

          AP (W) 

TL (Points) 
 

0.371 -0.031 -0.167 

         rAP (kg.W-1) 

TL (Points) 
 

-0.048 0.219 0.017 

           HAT (s) 

TL (Points) 
 

-0.068 -0.242 0.017 

           10 m Sprint (s) 

TL (Points) 
 

-0.363 -0.079 0.401 

           20 m Sprint (s) 

TL (Points) 
 

-0.416 -0.346 0.381 

           Shuttle Run 

TL (Points) 
 

-0.010 0.460 0.201 

           CMJ (cm) 

TL (Points) 
 

0.263 -0.188 0.548* 
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Figure 1. The difference between the coaches TL arbitrary points and players upper, middle, and lower groups which 
formed according to laboratory test results. 

 

The difference of the upper and lower groups *p<0.05, The difference of the upper and lower groups 
**p<0.05, The difference of the upper and middle groups ***p<0.05.  PP: Peak power, rPP: Relative peak 
power, AP:Average power, rAP: Relative average power, HAT: Handball agility specific test, 10 m : 10 m 
Sprint, 20 m: 20 m sprint, CMJ: Counter-Movement jump tests. 
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Abstract 

The aim of this study is to examine the relationship between past injuries and the on-ice and off-ice 
performance of elite male ice hockey players. This study included participation of 50 elite male ice hockey 
players (age 23.8 ± 5.3 years). Off-ice performance was measured by 30m Sprint Test, Broad Jump Test, Push-
up Test, Hexagon Agility Test, and Plank Test, while on-ice performance was measured by 30m On-ice 
Sprint Test and Cornering “S” Turn Agility Test. Examination of the athletes’ history of injury included their 
previous injury site, type, number and mechanism of injuries. In the push-up test, there was a significant 
difference between the athletes who had left hand and right knee injuries and those who had a dislocation 
injury (p <0.05). A statistically significant difference was determined between athletes who had a puck injury 
and who had not according to their performance on the cornering s turn agility test results(p <0.05). A 
statistically significant difference was also found between athletes who had an overuse injury and who had 
not according to their performance on the 30m sprint and hexagon agility test results(p <0.05). Lastly, there 
was a significant correlation between on-ice tests and off-ice broad jump, push-up and plank tests (r=-0.310-
0.540; p<0.05).This study demonstrates that the push-up test could be the most effective test for determining 
level of performance after an athlete has suffered an injury. Furthermore, on-ice test results were shown to 
have a correlation with off-ice plank test results, which could bean indicator of an athlete’s core muscle 
strength following an injury. 
Keywords: Hockey, performance testing, wounds and injuries, muscular strength and endurance. 

Introduction 

In the sport of ice hockey, skating is an essential skill, one that requires a combination of speed, 
strength, power, and balance. The development ofthe players’ skating performance is an integral part of a 
hockey team’s practice and training programs [1,2]. Considering the high speeds at which the sport is played 
and the collisionsthat take place, it is not uncommon to see musculoskeletal injuries at all levels of ice hockey 
[3-5]. In studies investigating the injury rates in ice hockey in order to assess injury trends, injury types, 
injury location, and underlying injury mechanisms, it has been reported that professional players experience 
musculoskeletal injuriesat a rate of between 49 and 80/1000, as measured in player-gamehours [6,7]. A 
majority of these musculoskeletal injuries are attributed to collisions with other players, the boards or the 
hockey puck [8]. Compared to other sports, the incidence of injury during hockey training is very lowbut 
higher during competitions, with 80% of injuries  caused by direct trauma and 20% by overuse. The most 
common types of injuries are bruises, strains and sprains [9]. 

Issues of cost and lack of available ice time limit sufficient on-ice training for many teams. 
Consequently, on-ice training is frequently supplemented with off-ice training and conditioning before and 
during the hockey season. To use off-ice performance measures for evaluative purposes or for aiding the 
design of efficient and effective off-ice training programs, it is important that sports scientists and coaches 
understand the relationship between specific off-ice performance and on-ice skating performance[2]. 
Previous studies have reported there to be an association between several off-ice performance measures 
andoverall on-ice performance. Off-ice sprint time has been shown to be a predictor of both forward skating 
speed and game performance [9-11].  Mascaro et al. [12] found vertical jump to be the best predictor of 
skating speed, but it has also been reported that balance ability is a predictor of skating speed [1,2]. 
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In previous studies, the on-ice and off-ice performances of ice hockey players have been examined 
[2,13]. However, no study has evaluated the relationship between injury historyandon-ice and off-ice 
performances of ice hockey players. Therefore, the aim of this study is to examine the relationship of 
previous injury history with on-ice and off-ice performance in elite male ice hockey players.  

 
Method 
 Participants 

The participants in this study included 50 elite men's ice hockey players from Turkish clubs playing in 
the Super League of the Turkey Ice Hockey Federation. All the participating ice hockey players were taking 
part in training programs at least 3 days a week, 1 hour a day during the season, and these programs 
included a 10-minute warm-up before training. They also played a match at least 1 day a week. The 
inclusion criteria for participation were that the player must be on a Super League teamunderthe authority 
ofTurkish Ice Hockey Federation, be over 18 years of age, and male. The exclusion criteria were that the 
participants must not beunder the age of 18, or have suffered a musculoskeletal injury that affected the 
outcome of the measurements. Written informed consent was obtained from each of the players after 
providing them with a detailed verbal explanation of the benefits and potential risks of the testing 
procedures applied in this study. The players were made aware that they could withdraw from the study at 
any time without reason. All the procedures used in this study were approved by the Institutional Ethical 
Board of Baskent University (KA19/145) before the commencement of this study and was conducted in 
accordance with the Declaration of Helsinki for Human Research. 

Materials 
All the participants had participated in off-ice training in addition to on-ice practices throughout the 

season. Upon arrival at the ice arena, the participants were asked to complete an intake questionnaire 
querying their age, handedness, shooting preference (right vs. left), dominant leg (leg used to kick a ball), 
and number of years playing hockey. Anthropometric measurements were performed by a physiotherapist 
experienced in the health of athletes.Body height was measured according to barefoot height (± 0.1 cm) using 
a wall-mounted stadiometer including barefoot height (± 0.1 cm). Body composition was estimated using a 
bioimpedance analysis device (BIA 2000 M, Data Input GmbH, Germany). The participants were given a 
written description of study procedures and potential risks.The participants’ history of injury, which 
included previous injury site, type, number, date, surgical status, return time to the rink after the injury, and 
the mechanism of injury, were recorded by filling out a questionnaire. Additional questions, including 
inquiries into any situations that caused the athletes to withdraw from competition or that affected their 
training programs, and whether they had felt discomfort, regardless of whether they had received medical 
intervention or not, were asked, and the responses were recorded.  

Procedure 
For the study, the participants first completed off-ice performance measures before starting on-ice 

testing, with time allotted for warm-up before both the off-ice and the on-ice testing. The subjects were 
instructed to prepare for the testing session just as they would for a typical hockey practice session. Verbal 
encouragement was provided by examiners during the testing procedures. Off-ice tests were started 1 hour 
before the on-ice training, and the evaluations were completed after applying theon-ice tests. The subjects 
wore running shoes and athletic shorts and shirts for off-ice testing, while for the on-ice testing they wore 
full hockey gear and carried hockey sticks. Data collection from each participant occurred on a single 
day.Tests were completed at each testing station by a single examiner with 2 years of experience in sports 
physiotherapy. Athletes were given a 10–15 minute period of rest between all tests. The off-ice performance 
measures were specifically selected to assess explosive power, upper body strength, muscular endurance, 
agility, speed and core muscle function. The 2 on-ice tests were designed to evaluate agility and forward 
skate speed as measures of skating ability.  

Off-ice Tests: 
30 m Sprint Test: 

The aim of the 30m sprint test was to determine the acceleration and speed performance of the 
athletes. To carry out this test, 30 m of land were measured off on a flat surface, withdistance markers, 
including one 3 meters in front of the start line and one 3 meters beyond the finish line,clearly placed to 
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allow the athletes to see it. The athletes were shown the start and end linesand given 2-3 minutes to warm up 
before starting the test. Two people were placed on the 30m start and finish lines, and the athlete started to 
run from the starting lineonce they were given the start command from the researcher. Recording of time 
started from the point the athlete crossed the first start line and ended at the point the athlete crossed the 
finish line. The athlete continued to run through to the mark set 3 meters beyond the 30-meter line. For these 
sprint tests, a video camera was placed inthe test area of the runway, at a location where the whole running 
track was able to be monitored.The times of the athletes were checked once they completed the sprint [14]. 

Broad Jump Test: 
Lower body muscular power was assessed using the broad jump test. For this test, two lines were 

drawn at 90o angles on a flat surface in a “T” shape form. The players were positioned just behind the 
straight line so that their fingertips did not touch the line, and the athletes were asked to jump to the farthest 
place they could jump and to land on two legs without losing their balance. The test was repeated three 
timesfor each participant,with the longest distance measured being used for evaluation [15,16]. 

Push-up Test: 
Upper body strength and muscular endurance were examined by asking each participant to complete 

the maximum number of push-ups they were capable of completing. The testwas started on a flat surface 
with the participant in a high plank position, their hands on the ground, in a positionslightly wider than 
shoulder width. A push-up was counted as one full movement down and then up. The total number of 
repetitions were recorded for each participant [17,18]. 

Hexagon Agility Test: 

For the hexagon agility test, an equilateral hexagon of 60 cm on each side was drawn on the ground. 
The test started off with the athlete standing in the center of the hexagon. Once given the command to start, 
the athlete would jump outside one of the six sides and then back inside to his original position, doing this 
until he had jumped out and back in of each of the six lines of the hexagon. The athletes were reminded that 
their direction should always be the same when jumping.The test was stopped the moment he jumped 
inside the hexagon after completing the last sideof the hexagon [19]. 

Plank Test: 
The basic plank test was used to evaluate the core muscle function of the athletes. The participants 

started the test by holding a basic prone bridge plank position supported by the forearms and feet. Elbows 
were vertically below the shoulders, with the forearms andfingersextending straight forward. The neck was 
kept in neutral alignment so that thebody remained straight from the head to the heels. Participantswere 
required to maintain the prone bridge in  proper alignment for 60 s [20,21]. 

On-ice Tests: 
30m On-ice Sprint Test: 

Sprint ability was evaluated using a simple straight-line sprint test. For the 30m sprint test on ice, 30m 
was measured on the ice, and a cone was placed at the start and end points. Another marker was placed 3 
meters in front of the start line and 3 meters beyond the finish line, and the athletes were shown these lines. 
Two people were positioned on the 30m start and finish lines, and the recording of the time was stopped 
once the athlete crossed the finish line [22]. 

Cornering “S” Turn Agility Test: 
For the Cornering S Turn Agility Test, the participants started behind the goal line and net and skated 

around the two near faceoff circles in an S-type fashion. Time was stopped once the front skate touched the 
blue line by using video recording. A researcher was positioned (standing on skates) at the blue line to 
closely view the end point for timing purposes. If a player cut inside the face off circles or fell, the trial was 
restarted. Participants completed two trials and their average time was recorded [23]. 

Statistical Analysis 

The statistical software SPSS (Statistical Package for Social Sciences, Version 20, Chicago IL, USA) was 
used for calculations. For discrete and continuous variables, descriptive statistics (mean, standard deviation, 
median, minimum value, maximum value, and percentile) were calculated. In addition, the homogeneity of 
the variances, which is one of the prerequisites of parametric tests, was checked through Levene’s test. The 
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assumption of normality was tested via the Shapiro-Wilk test. To compare the differences between the two 
groups (the injured and not injured), the Student’s t test was used in cases where the parametric test 
prerequisites were fulfilled and the Mann Whitney–U test in caseswhere such prerequisites were not 
fulfilled. The relationship between two continuous variables was assessed by the Pearson Correlation 
Coefficient when the parametric test prerequisites were met and by the Spearman Correlation Coefficient 
when the parametric test prerequisites were not met. The results, specified as rho- and p-values, were 
interpreted at the 0.05 significance level. When evaluating relationships, a correlation coefficient of 0.00–0.24 
was accepted as “poor,” 0.25–0.49 as “moderate,” 0.50–0.74 as “strong,” and 0.75–1.00 as “very strong” [24]. 
For the significance level of the tests, p <0.05 and p <0.01 were accepted. According to the power analysis 
conducted for this study, it was found that the sample size should be 50 people for 96.716% power. 

Results 
The physical characteristics, mean age, and duration of participation in the sport of the athletes 

participating in the study are given in Table 1. Table 2 shows the mean values of the participants' 
performance tests. 

Table 1. Physical characteristics of the ice hockey players. 

 IceHockeyAthletes(n=50) 

X±sd 

Position on thefield(n=50) 

Goalkeeper (n=8) 

X±sd 

Defense(n=18) 

X±sd 

Forward (n=24) 

X±sd 

Height (cm) 180.3 ± 6.8 177.87 ± 7.81 183.33 ± 6.08 178.92 ± 6.45 

Weight (kg) 79.5 ± 11.2 84.36 ± 17.35 83.13 ± 8.60 75.07 ± 9.06 

BMI(kg/cm2) 24.4 ± 2.9 26.69 ± 5.46 24.71 ± 1.94 23.40 ± 1.96 

Age (years) 23.8 ± 5.3    

Playing 
experience 
(years) 

11.4 ± 5.1    

Table 2. Mean value of ice hockey players’ off-ice and on-ice performance parameters. 

  Min-Max X±sd 

Off-Ice Performance 

Evaluations 

30m Sprint 3.84- 5.41 4.47±0.37 

HexagonAgility (sec) 2.52- 6.55 4.1±0.7 

PushUp (number) 5- 75 34.82±14.2 

BroadJump (cm) 170- 315 235.7±31.9 

Plank (sec) 25- 320 96.1±60.6 

On-Ice Performance 
Evaluations 

30m Sprint (sec) 3.19- 6.93 4.41±0.68 

Cornering S TurnAgility (sec) 4.02- 13.03 8.47±1.65 

The most common injury sites of the study participants were the knee (32.9%), shoulder (21.4%), wrist 
(17.1%), ankle (11.4%), head (8.6%), hip  (4.3%), elbow (2.9%), and chest (1.4%). Results from the push-up test 
showed that there was a significant difference between those who had left hand and right knee injuries 
(p<0.05) (Table 3). 
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Table 3. Injury areas with significant impacts on the performance tests of the ice hockey players 

 

 
30m 

Sprint 

Off-Ice 

 

p 

Hexagon 

Agility 

 

 

 

p 

PushUp 

 

 

 

p 

BroadJump 

 

 

 

p 

Plank 

 

 

 

p 

30m 

Sprint 

On-Ice 

 

p 

Cornering 

S Turn 

Agility 

On- Ice 

p 

Right Shoulder 

(n=10) 

0.5 0.87 0.50 0.77 0.35 0.21 0.18 

Left Shoulder 

(n=5) 

0.94 0.49 0.79 0.73 0.6 0.46 0.053 

Right Hand (n=7) 0.48 0.35 0.92 0.46 0.15 0.21 0.99 

Left Hand (n=5) 0.25 0.33 0.03* 0.3 0.25 0.21 0.96 

Right Hip (n=2) 0.80 0.43 0.051 0.13 0.68 0.38 0.26 

Right Knee (n=12) 0.78 0.65 0.01* 0.29 0.15 0.97 0.18 

LeftKnee (n=11) 0.44 0.32 0.99 0.46 0.80 0.85 0.47 

Right Ankle (n=6) 0.21 0.19 0.83 0.24 0.83 0.72 0.19 

Left Ankle (n=2) 0.35 0.71 0.22 0.99 0.58 0.43 0.25 

Head (n=6) 0.37 0.64 0.84 0.86 0.96 0.45 0.56 

Mann-Whitney U Test, *p<0.05  

Regarding the type of injury, sprains (38.6%), fractures (24.3%),  and strains (12.9%) were found to be 
the most common injury types. According to the push up performance test results, athletes who had 
dislocation were found to be statistically significant weaker results (p<0.05) (Table 4). 

Table 4.Injury types with significant impacts on the performance tests of the ice hockey players. 

 

30m 

SprintOff-

Ice 

HexagonAgility 
Push-

Up 
BroadJump Plank 

30m 

Sprint 

On-

Ice 

Cornering S 

TurnAgilityOn-

Ice 

Fracture 

(n=17, 

24.3%) 

p 0.759 0.964 0.882 0.973 0.568 0.317 0.388 

Strain (n=9, 

12.9%) 
p 0.714 0.193 0.889 0.130 0.970 0.221 0.930 

Sprain 

(n=27, 

38.6%) 

p 0.854 0.312 0.267 0.959 0.765 0.902 0.566 
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Dislocation 

(n=4, 7.1%) 
p 0.231 0.771 0.031* 0.518 0.733 0.137 0.196 

Crack (n=6, 

7.1%) 
p 0.343 0.508 0.156 0.093 0.172 0.474 0.629 

Meniscus 

Injury 

(n=5, 7.1%) 

p 0.352 0.748 0.314 0.508 0.151 0.352 0.858 

Chin 

Injury 

(n=2, 2.9%) 

p 0.458 0.255 0.412 0.173 0.371 0.255 0.373 

Mann-Whitney U Test, *p<0.05  
 

The most common mechanisms that caused the injuries of the ice hockey athletes participating in the 
study were found to be contact with other players (31.4%), falling (28.6%), contact with the board (21.4%), 
overuse  (10%) and puck injury (8.6%). According to cornering s turn agility test results, athletes who had 
puck injury were found to be statistically significant (p<0.05) (Table 5). Also, according to 30m sprint and 
hexagon agility test results, athletes who had overuse injury were found to be statistically significant 
(p<0.05) (Table 5). 

Table 5. Injury mechanisms with significant impactson the performance tests of theice hockey players. 

 

30m 
Sprint 
Off-
Ice 

HexagonAgility PushUp BroadJump Plank 
30m 
Sprint 
On-Ice 

Cornering S 
TurnAgilityOn-
Ice 

Contact 
with 
Player 
(n=22, 
31.4%) 

p 0.884 0.308 0.458 0.371 0.397 0.197 0.747 

Contact 
with 
Board 
(n=15, 
21.4%) 

p 0.991 0.874 0.545 0.426 0.576 0.601 0.447 

Puck 
Injury 
(n=6, 
8.6%) 

p 0.109 0.150 0.845 0.225 0.079 0.340 0.032* 

Fall 
(n=20, 
28.6%) 

p 0.506 0.183 0.365 0.095 0.471 0.247 0.943 

Overuse 
(n=7, 
10%) 

p 0.011* 0.047* 0.242 0.096 0.380 0.238 0.487 

Mann-Whitney U Test, *p<0.05  
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There was a moderate significant correlation between on-ice 30m sprint and cornering s turn agility 
tests with broad jump test and also with off-ice push-up and plank tests (p <0.05). In addition, there was a 
statistically significant moderate to strong relationship between push up and board jump tests with all other 
performance tests. No statistically significant relationship was observed between hexagon agility test and 
plank, 30m sprint on-ice and cornering S turn agility on-ice tests. The relationship between the performance 
tests of the ice hockey players is given in Table 6. 

Table 6.The relationship between on-ice and off-ice performance tests of the ice hockey players. 

 

30m 

Sprint 

Off-Ice 

Hexagonagility Push Up Broadjump Plank 

30m 

Sprint 

On-Ice 

Cornering S 

TurnAgility 

On- Ice 

30m Sprint 

Off-Ice 
       

Hexagon 

agility 

r =0.682 

p=0.000* 
      

Pushup 
r=-0.361 

p=0.010* 

r=-0.303 

p=0.033* 
     

Broad jump 
r=-0.538 

p=0.000* 

r=-0.534 

p=0.000* 

r=0.532 

p=0.000* 
    

Plank 
r=-0.309 

p=0.029* 
r=-0.255 p=0.073 

r=0.428 

p=0.002* 

r=0.424 

p=0.002* 
   

30m Sprint 

On-Ice 

r=0.154 

p=0.284 
r=0.161 p=0.264 

r=-0.357 

p=0.011* 

r=-0.317 

p=0.025* 

r=-0.310 

p=0.028* 
  

Cornering S 

TurnAgility 

On- Ice 

r=0.141 

p=0.329 
r=0.101 p=0.486 

r=-0.540 

p=0.000* 

r=-0.466 

p=0.001* 

r=-0.413 

p=0.003* 

r=0.457 

p=0.001* 
 

Spearman Correlation Analysis, *p<0.05  

Discussion and Conclusion 
To our knowledge this is the first study to investigate the relationship between injury history and on-

ice and off-ice performance in elite male ice hockey players. The primary findings from the studywere that in 

the push-up test, there was a significant difference betweenthe athletes who had left handand right knee 

injuries and those who had a dislocation injury.A statistically significant difference was determined between 

athletes who had a puck injury and who had not according to their performance on the cornering s turn 

agility test results. A statistically significant difference was also found between athletes who had an overuse 

injury and who had not according to their performance on the 30m sprint and hexagon agility test results. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

115 
 

Lastly, there was a significant correlation between on-ice tests andoff-ice broad jump, push-up and plank 

tests. 

The injury sites of the ice hockey players varied greatly and were seen on many parts of body, 

especially the head, shoulder and knee. There are several studies in the literature that provide data on the 

different body parts and their rates of injury. In the study by Tuominen et al. [25], it is reported that 39.8% of 

injuries occur in the head and face, 30.7% in the lower limbs, 21.8% in the upper limbs, and 7.8% in the spine 

and trunk. The same study further analyzed these injuries, reporting that 46.9% of lower limb injuries 

involved the knee and that 49.6% of the upper limb injuries involved the shoulder [25]. In the 

epidemiological study of upper limb injuries conducted by Melvin et al. [26], it was stated that the most 

injured upper limbs were the shoulder (5.4%) hand (18.9%) and wrist (13.8%). A report put out by the 

Emergency Room Injury Surveillance System [27] found that ice hockey was the leading sport in terms of 

injuries, with 43% of hockey injuries involving the head and neck. The most common disability areas of the 

athletes were the knee (32.9%), shoulder (21.4%), hand-wrist (17.1%) and ankle (11.4%), and 51.4% of the 

injuries were in the upper extremity and 48.6% in the lower extremity. Head and neck injuries accounted for 

8.6% of the injuries. In the present study, lower limb injuries constituted 48.6% of all injuries, while upper 

limb injuries constituted 41.4%. These rates are similar to those reported in the literature. Furthermore, the 

present study showed that almost half of all injuries occurred in the lower extremity, especially in the knee, 

which suggests that with the knee joint being a highly mobile joint, under the large loads it bears in ice 

hockey, frequent knee injuries can occur. In this study the athletes who had left hand and right knee injuries 

were able to do a significantly lower number of push-ups. Since there was such a limited number of athletes 

who reported having a right/left elbow, left hip or chest injury, no statistics could be gathered on these 

injuries. This suggests that elbow, hip, and chest injuries are less likely to occur than that of other limb 

injuries, which may be due to better protection of these areas by the gear the athletes wear, or to the greater 

use of distal parts of extremities during play. 

The most common injury mechanism found in the epidemiology of foot and ankle injuries was contact 

injury [28]. Injuries resulting from the athletes’ contact with boards, glass partitions,and the sticks of other 

athletes constitute 51.8% of the total injuries in ice hockey. The second most common injury mechanism 

(18.6%) was found to be contact with a player. In the epidemiological study of upper extremity injuries 

conducted by Melvin et al [26], the most common cause of upper extremity injuries of hockey players was 

reported to the player's contact with boards, glass partitions, or another player's stick (41.6%); the second 

and third most common causes were player collisions with otherplayers (38.3%) and falls (9.7%), 

respectively. The spraining of the acromioclavicular joint usually occursas a result of hitting a hard surface, 

such as boards. Tuominen et al. [25] found that shoulder injuries were most commonly caused by contact 

with boards (63.2%). When all injury sites were examined, body contact (27.2%), stick contact (21.1%) and 

puck contact (12.3%) were the cause of 60.7% of injuries. A report issued from the Emergency Room Injury 

Surveillance System showed that 75-88% of injuries in amateur hockey were caused by collisions [27]. In the 

present study, it was found that the most common cause of upper limb injuries was contact with the board 

(38.7%). Similar to the literature, the second and third most common injury mechanisms found in this 

studywere contact with another player (35.5%) and falling (16.1%). The primary cause of upper extremity 

injuries is contact with the board, which may be due to defense and attack tactics used during the game to 

get the puck from the opposing player. In ice hockey, players are allowed to check one another other while 

playing on the edge of the board, which may result in upper extremity injuries. 

In general, for ice-hockey players, the most common foot/ankle injury during training was contusion 

(22.5%) while the second was ankle sprain (19.1%). In the study by Crowley et al. [27], the highest rates of 

injuries were sprains (41.2%), contusions (38.7%), fractures (6%) and inflammation (5.8%). In the 

epidemiological study of upper extremity injuries in men’s and women’s ice hockey conductedby Melvin et 
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al. [26], the most common type of upper extremity injury was reported to be sprains (40.4%). Following 

sprains, contusions (19.9%) and fractures (9.5%) were the most common injury types. Tuominen et al. [25] 

found in their study that the most common type of injury was strains (26.1%), sprains (21.8%) and 

contusions (15%). In terms of the injury rates of the athletes, fractures accounted for 14% of the injuries. 

Similar to the all these findings, in the present study, the most common type of injury was sprains. In 

contrast to Crowley's study, the second highest injury type was fractures and the third, strains. The frequent 

occurrence of sprains is likely the result of injuries to areas like the knee and shoulder joint, where many 

ligaments are located. In the present study, the athletes who had sustained a dislocation injury were able to 

do a significantly lower number of push-ups. This could be due to the athlete’s fear of dislocation again 

and/or the weakening of their strength as a result of this fear. The athletes who had a puck collision and 

suffered an overuse injury performed significantly poorer statistically in the 30m sprint performance and in 

the cornering s turn and hexagon agility tests. This could be due to the fact that athletes who have had 

overuse injuries had it in the knee region, and that as a result, the athletes do not apply all their strength 

during these tests to prevent the risk of suffering overuse disability from going through heavy exercises on 

the ground. All the athletes who had suffered injuries due to a puck strike were goalkeepers. In the present 

study, the goalkeepers' cornering s turn agility times were longer than those of players who played in other 

positions. 

Ice hockey is a very physical sport that requires intermittent multiple-sprint skatingand places high 

demands on the ability to perform short-term, repeated, high-intensity bursts of physical effort.It is 

considered the fastest of all professional sports and requires explosive leg strength for rapid acceleration and 

overall speed [29]. Recently, there have been studies on how well off-ice tests correspond to ice performance. 

A number of studies have shown strong correlations between vertical jump performance and skate 

acceleration or speed [30-32]. Mascaro et al. [12] found vertical jump and Burr et al. [33], found standing long 

jump to be valid and reliable predictors of on-ice test performance, and they concluded that leg power is the 

best predictor of skating speed. As ice hockey is a game of power, strong leg power should translate to faster 

skating in ice hockey. The assumption is that a hockey player who can jump high can generate quick, 

powerful muscle contractions, which lead to fast acceleration. Bracko et al. [10] reported that off-ice sprint 

time is a predictor of both forward skating speed and game performance. In the present study, the on-ice 

30m sprint andthe cornering s turn agility tests were correlated with the off-ice broad jump, push-up and 

plank tests. There was no relationship between the on-ice tests and the off-ice sprint and hexagon agility 

tests. This is the first study that shows on-ice tests to have a correlation with plank test, which is an indicator 

of core muscle strength. As a result of the performance tests, it is clear that the test that creates the most 

significant differences between the performances of the athletes with injury history is the push-up test, and 

therefore, this test can serve as an effective test for determining the performance of the athletes. The main 

limitation of this study was that female ice hockey players were not included in the study. The main 

strengths of the study were that there was a sufficient number of participants, and that each participant was 

an elite athlete who played under the Turkey Ice Hockey Federation governing body. 

To summarize, this study investigated the effects of past injuries on key performance metricsof hockey 

players, including speed, agility, endurance and strength, with the specific aim of examining the effect the 

previous injuries had on the athletes' current performance and thus the future oftheir professional careers. 

Considering the results obtained from the study, it can be stated that the deficiencies in programs directed at 

improving the performance of hockey players can be eliminated. This studied particularly focused on 

determining whether past injuries resulted in a general decline in ice hockey performance and/or affected 

players’ ability to return to the rink. In bringing attention to the fact that information about previous injuries 

may affect return to playing status, it is hoped that amore holistic approach to the health of the athlete can be 

pursued and that more efficient training programs can be prepared. 
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Аbstract 

On a basis of the analysis of a complex of literary sources, the authors examined the specific features 
of the construction of educational and training process of female football-players to be. The investigation of 
education experience made it possible to establish the fact that in the process of training of sportswomen to 
be their specific gender features are fairly often ignored and their training is carried out using the methods 
which were developed for men in same sports without a corresponding biomedical, psychological and 
educational adaptation. The measurements and statistical calculations of the integrated indices of physical 
development of sportswomen to be of different age groups were carried out by the authors using the 
educational computer program «Methods of diagnostics of functional status of human body». 
Keywords: mini-football, educational and training process, multi-factor differentiation, medical and 
educational control, sensitive periods of development, adaptation index, level of functional status, health 
index. 

 
1. Introduction 

The topicality and purposefulness of the research are determined by a complex of the factors the most 
important of which is a progressive deterioration of health status of the youth. Social, political and 
demographic changes as well as a global ecological crisis in Ukraine result in increasing number of children 
who suffer from mental and physical diseases. There are only 10–12 % of healthy children of primary school 
age, 8–10 % of healthy children of secondary school age and 5–8 % of older healthy children. Almost a half of 
children of school age at the end of the school day are overstrained in Ukraine. Every year these indices 
reduce by 3–5 %. At the same time a number of neuropsychic, bodily and congenital diseases increase 
continuously. Thus the children’s and youth’s involving in sports is an unconditional factor of the 
improvement of their health status [1; 8; 13; 14; 15 16; 17]. 

The indicated status of the problem is caused by the lack of differential approach to the physical 
education of the people of different sex, age, physical development status and so on. In spite of much 
attention paid to the problems of female sports, the experience of modern female sports education requires 
constant update of methods and approaches. In particular, it concerns the sports which became «female» not 
long ago like mini-football. Theoretical and methodical basis of education of sportswomen to be was 
investigated by a number of researchers, among them H. Lysenchuk, L. Matvieiev, V. Platonov, 
L. Serhiienko and others. Methodical basis of the development of moving qualities of teenagers was 
investigated by M. Lynets, R. Misharovskyi, S. Prysiazhniuk, O. Tymoshenko and others. Single aspects of 
the development of moving qualities of the youth were investigated by R. Boichuk, E. Vilchkovskyi, 
L. Volkov, M. Korop and others. Biomechanical models of the impact moves in sports in the context of the 
improvement of technical training were investigated by S. Yermakov, A. Laputin, M. Nosko and others. 

Thus the considering of gender aspects is an essential factor of the development of modern sports. For 
women all around the world the sports became a social power, a mean of emancipation and well-being, 
which determines their social status. However the data showing the health status of sportswomen to be, 
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their functional capacity, specific features of adaptation reactions for the extremal physical, psychological 
and emotional pressure, which are contained in sport physiology and medicine, are insufficient and need to 
be expanded by the information about the specific features of female body. 

The main factors of organization of the system of female mini-football and sports education are: 
diagnostics of individual skills and selection of the appropriate type of sports activity; educational and 
training process, competitions, rehabilitation; lifestyle which makes it possible to combine sports activity and 
personal intellectual and emotional development; control and correction of the whole system of training and 
its components [10; 11]. The research of functional measures of female body in the process of mini-football 
training is an issue of the day for achieving the high sports results in mini-football. But for all that it is 
reasonable to calculate and register the functional data using modern educational computer programs. 

2. Materials and methods 
The aim of the study is to develop, theoretically prove and experimentally examine the educational 

system of monitoring of the development of functional parameters of female body in the process of mini-
football training using the educational computer program. 

The experiment was conducted in Kotsiubynske Children’s and Youth Sports School, Complex 
Children’s and Youth Sports School № 8 of Kharkiv Regional Council, Dnipropetrovsk Regional Children’s 
and Youth Sports School «Spartak», Mykolaiv Complex Children’s and Youth Sports School «Spartak», 
Municipal Institution of Poltava Regional Council «O. Butovskyi Children’s and Youth Sports School», 
Shevchenkove Children’s and Youth Sports School of Kharkiv Regional Council, Irpin Children’s and Youth 
Sports School, Hrebinka Children’s and Youth Sports School. Altogether 226 female sportswomen to be from 
children’s and youth sports schools took part in the experiment. 

To achieve the goal, a set of research methods, in particular theoretical ones, is used: historical-
comparative and logical, terminological, quantitative-qualitative (bibliometry), generalization, abstraction, 
analysis and synthesis, modeling, studying documents; empirical: observation, survey, analysis of products 
of activity, complex pre-nasol diagnostics. To integrate the results of research and experimental work the 
authors elicited the statistical regularities of the revealed variables. Using the method of sampling the 
authors got the data displaying the results of taken experimental measurements, correlated the averages out 
of two selections and drew a conclusion about the level of development of functional measures and specific 
features of their dynamics in educational and training process. 

The average of the selection by formula (1): 

(1) 
To establish a level of relation of individual measures the authors used a method of Spearman rank 

correlation as a way to define the measures of factor relations. Spearman’s rank correlation coefficient was 
calculated by formula (2): 
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3. Results and Discussion 
In the researches of V. Platonov (2013) the periodization of sports education is divided into two 

groups: training at the first stage of the process of a long-term improvement (includes the stages of early 
training, preliminary basic training, specialized basic training, training for progress); training at the second 
stage of the process of long-term improvement (the stage of maximum implementation of individual 
capacities, the stage of conservation of sports technique, the stage of progress loss, the stage of leaving the 
sport of high progress) [7]. The researcher determines the approximate age limits (minimum) for particular 
sports, but doesn’t focus on mini-football, in particular a female mini-football. The above-cited classification 
is adapted by the authors the specific features of female mini-football. 

At the moment such biological feature of female body as reproductive system cyclic recurrence is 
ignored in planning of a process of training while cyclic recurrence of hormone status cause the specific 
features of neurohumoral regulation and coordination of the functions of all physiological systems. A status 
of immunological resistance of women body which plays a central role in the development of individual 
adaptation responses is also ignored in planning of educational and training process. It relates to the fact that 
in a system of sports training apart from the general regulations for men and women the specific features 
which are typical only for women and cause the differences in proceeding of adaptation processes in women 
bodies exist. 

O. Stepanova (2009) in her research concluded that the bodies of young sportswomen to be with 
different somatotypes are characterized by specific phenotypic features of perception of physical activity: 
hypersthenic somatotype is the most susceptible to physical activity of both strength and speed-and-strength 
type and the least susceptible to the development of general (aerobic) endurance and flexibility; asthenic 
somatotype is the most susceptible to the development of speed, spring ability, general (aerobic) endurance 
and flexibility and the least susceptible to the development of strength as well as speed and strength 
(anaerobic) endurance; normosthenic somatotype is characterized by harmonious perception of physical 
activity of different types. The researcher notes that the above-mentioned patterns can be a basis for the 
forecasting of sports aptitudes and for the selection of sportswomen to be for the different sports [12]. 

The diagnostics of body functional status in female football should be turn to the control of the 
following systems: cardiovascular system as one of the main unit of circulation of the blood, functional spare 
capacities of the heart, central and peripheral circulatory dynamics, a status of vascular tone; autonomic 
nervous system, its tone and reactivity that play the central role in an autonomic ensuring of the capacity for 
work: peripheral  rheography of the vessels of limbs, rheoencephalography of the vessels of brain; the status 
of neuromuscular system: electromyography and electrostimulation, examination of muscular status, 
myotonometry; a system of  analyzers: motor analyzer, vestibular apparatus; body muscle and fat mass; 
psychophysiological status; energy supply system [9]. 

The tasks of medical supply of educational and training process are the following: diagnostics of 
sports aptitude of female students for football, rating of their availability, functional status; control of 
physical activity during the studies; estimation of the adequacy of techniques and methods in the process of 
sports training camps (STC); hygiene and sanitary control of the places of studies and living conditions of 
sportswomen to be; trauma and disease prevention; providing of the first aid; organization of medical 
treatment of the sportswomen to be. The forms of biomedical control in female mini-football are given in the 
table 1. 

Table 1. Forms of biomedical control 

Types of 
examination 

Tasks Content and organization 

In-depth Control of health status, abnormality 
test, making the recommendations 
for preventive measures and 
treatment. 
Assessment of special training and 
development of individual 
recommendations for the 
improvement of educational and 

Complex clinical examination at medical and 
sports health centre: examination by physician, 
otolaryngologist, oculist, neuropathologist, 
gynaecologist, stomatologist, conducting of 
electrocardiography with specific effort tests, blood 
test and urinalysis. 
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training process. 

Step-by-step Control of health status, indicators 
dynamics, injury and disease 
residual effects tests. 
Validation and correction of 
recommendations. 
Assessment of functional training 
after definite stage of training and 
development of recommendations 
for planning of the next stage 

Selective clinical examination at medical and sports 
health centre: on the basis of the physician’s advice 
– the examination by the doctors who have 
remarks on the health status of the sportswomen to 
be, electrocardiography, tests. 

Running Operative control of functional 
status of sportswomen to be, 
assessment of passing the tests, 
recommendations for planning and 
individualization of the training, 
means and methods of training. 
Health status abnormality tests. 

Rapid control before, in the process and after 
training which are conducted by doctor and coach: 
visual observation, anamnesis, pulsometry, taking 
blood pressure, coordination and balance tests. 

 
The control and diagnostic tasks of the determination of the level of anthropometric and functional 

criterial indices of development of motor skills of 11–14-year-old sportswomen to be using the means of mini-
football include a complex of anthropometric measurements (body length, body weight, chest size (when 
breathing in), chest size (when breathing out), dynamometry (right and left arms), deadlift strength (back), 
deadlift strength (legs), shoulder size, forearm size, hip size, calf size, head length, body length, arm length, 
shoulder length, forearm length, hand length, leg length, hip length, calf length, foot length) and functional 
tests (expiratory vital capacity (EVC), heart rate (HR) (in quiescent state, after dosed training, after recovery), 
systolic and diastolic pressure, Index of Mass Corporal, vital index, systolic blood volume, minute blood 
volume). 

The educational program «Methods of diagnostics of functional status of human body» (patent) is a 
modern mean of study which increases the quality of education, develops creative ability, intuition and 
creative thinking, helps to improve the individual skills and satisfies the requirements of time saving. Using 
the program makes it possible to optimize the work of educator and to increase the motivation level of the 
students. Providing for the continuity and completeness of the education process cycle the program places 
the theoretical information, organizes the training and educational activity as well as the knowledge control, 
information searching activity, mathematical and simulation technique with computer visualization and 
service functions [2; 3; 4]. 

Capabilities of the program: user’s personal data input; indices calculation and determination of 
respondent’s body status; body status self-control; acquainting of the user with operation and functions of 
the program. 

In the structure of the program three main subsystems can be defined: educational block «Methods of 
diagnostics of functional status in physical rehabilitation, physical culture and sports»; experimental block; 
subsystem of complex test control of the knowledge. The experimental block is of information value for our 
research. 

The experimental block provides for the researcher’s work with the program of calculation and 
registration of individual developments data of the sportswomen to be. In the structure of the subsystem the 
following parts can be defined: block of respondent’s personal data (age, sex, weight, height, heart rate, 
blood pressure, dynamometry and pulse recovery); method of data measurement (М1–М6), calculation data 
(Р1–Р4) – systolic blood volume, level of functional status, adaptation capacity, index of health level; 
calculation results. Each parameter under research is provided with methodical recommendations for the 
measurement and calculation, average standard indices, illustration of gaging equipment, research remarks 
and precatory words, software standards. The research results can be printed for every respondent. The 
examination data can be compared in the repeated tests to assess the dynamics of physical development and 
to develop the effective training program. 
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The experimental part in educational block was set up using the JavaScript language which is 
interpreted by the browser and is conducted on the client’s side to provide for the required calculations 
using any computer without setting up the extra components. To process the separate elements the packages 
Adobe Photoshop CS6, Corel Draw Х3 were used. To combine all structure elements into one the program 
SiteInFile Compiler v4 was used. The application compresses the HTML-pages or the whole site with all 
resources (including HTML, CSS, WAV, TXT, JPG, GIF, JavaScript, PNG and others) into one compact file 
with built-in browser. 

The experimental part contains a table of personal data of the respondent and hyperlinks (М1–М6) for 
the methods of measurement. After personal data input a user can calculate the indices by pushing the 
button «calculate» and read the information about the calculation (hyperlinks Р1–Р4). 

According to the diagnostic opportunities of the program the authors chose three main indicators of 
health status and physical development of the female football-players to be from the experimental group: 1) 
a level of functional status of the blood circulatory system; 2) adaptation capacity; 3) index of health level 
(after H. Apanasenko). 

The level of functional status of the blood circulatory system (LFS) is an integrated index which 
includes the data of heart rate, age, height, body weight, indices of arterial tension of the respondent. The 
calculations are conducted using the formula: 

LFS = 700 – 3×HR – 2,5 (DP + SP – DP/3) – 2,7 + 0,28×BW/ (350 – 2,7×A + 0,21 ×H) 
Scale of the assessment of «LFS» index: low (0,375 and less), below the average (0,376–0,525), average 

(0,526–0,672), above the average (0,673–0,825), high (0,826 and more). 
The adaptation capacity (AC) is an integrated index of the control of physical status of the 

sportswoman to be as well. It is assessed by the formula: 
AC = 0,011 × HR + 0,014 ×SP + 0,008 × DP + 0,014 × A + 0,09 × BW – (0,009 × H + 0,27) 
An adaptation is a complex of physiological reactions which are the basis of adaptation of the body to 

the variable conditions of life and oriented to homeostasis conservation. The adaptation reactions provide 
for homeostasis, work capacity, continuation of life which is maximum possible under the specific 
conditions, reproductibility. The adaptation capacity of the body are widely used to determine a level of 
individual health. That’s why the analysis of specific features of adaptation, control of adaptation processes 
and their correction are the important conditions of prevention of diseases. 

The scale of assessment: satisfactory adaptation (2,1 and less), tension of adaptation mechanisms (2,11–
3,20), unsatisfactory adaptation (3,21–4,30), disruption of adaptation mechanisms (4,31 and more). 

The method of quantitative rapid assessment of the level of somatic health after H. Apanasenko makes 
it possible to determine the functional status of the body by the indicators of cardiorespiratory and muscular 
systems which are formalized in cardinal numbers (points) and related to the level of individual health. The 
method includes the determination of anthropometric and functional indices. 

The researcher proposed to assess the level of health according to five categories to make it possible to 
determine so called «health profile». The scale of assessment: low health level (3 and less points), below the 
average level (4–6 points), average level (7–11 points), above the average level (12–15 points), high level (16–
18 points). 

The developed program «Methods of diagnostics of functional status of human body» makes it 
possible to calculate and output the indices in general report of the research automatically, by minimum 
time and error-free. 

The results of the assignment of respondents from experimental group to their indicator status are 
shown in the table 2. 

Table 2. Experimental work results 

Level of functional status of the blood circulatory system 

 Low level Below the 
average level 

Average level Above the 
average level 

High level 

Number of 
respondents 

17 37 89 54 29 

% 7,5 16,4 39,4 23,9 12,8 

Mean error 0,009 0,009 0,009 0,009 0,009 
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Level of somatic health (after H. Apanasenko) 

 Low level Below the 
average level 

Average level Above the 
average level 

High level 

Number of 
respondents 

14 41 74 59 38 

% 6,2 18,1 32,7 26,2 16,8 

Error 0,009 0,009 0,009 0,009 0,009 

Adaptation capacity 

 Satisfactory 
adaptation 

Tension of adaptation 
mechanisms 

Unsatisfactory 
adaptation 

Disruption of adaptation 
mechanisms 

Number of 
respondents 

54 94 62 16 

% 23,9 41,6 27,4 7,1 

Error 0,009 0,009 0,009 0,009 

 
Thus, according to the LFS indices the majority of the respondents showed an average level – 

89 respondents or 39,4 %; 54 respondents (23,9 %) showed «above the average level» index; high level 
showed only 29 respondents or 12,8 %. 

There is a similar situation in the index of somatic health: 74 respondents (32,7 %) showed the average 
level of somatic health, 59 respondents (26,2 %) are above the average level of somatic health; high level 
showed only 38 respondents or 16,8 %. Quite the high indices are fixed on the low level of somatic health 
(6,2 % out of total amount of respondents) as well as on «below the average level» – 18,1 %. 

The index of adaptation capacity the majority of the sportswomen to be (94 respondents – 41,6 %) 
showed the tension of the adaptation mechanisms and unsatisfactory adaptation (62 respondents – 27,4 %). 
The critical indices of «disruption of adaptation mechanisms» are fixed on the measurements of 
16 respondents or 7,1 %. Satisfactory adaptation is fixed on the measurements of 54 respondents (23,9 %). 

In this case by every selection a mean error equaled: = 0,090; і = 0,098, that indicates of reliability 
of determination of the averages. 

The results of the investigation make it possible to establish a fact that the optimization of educational 
and training process is impossible without application of differentiated approach and multi-factor 
differentiation. A differentiated approach is the realization of educational and training tasks according to the 
age, sex and level of training of the sportswomen by a coach. The differentiated approach in educational 
process lies in unlocking of individual features of the sportswoman to be and selection of the most favorable 
conditions for the development using the differentiated methods of education and training. The most 
complicated in this case is a problem of choice of the criteria of differentiation. The main task of the 
differentiated educational and training process is to provide for the maximum productivity of activity of 
each sportswoman to be and an optimal motor regimen, mobilize the skills of the sportswomen to be. 

Multi-factor differentiation of educational and training process in mini-football is considered to be a 
process of development of motor skills of the sportswomen to be in a system and synergetic unity of sex, 
age, individual typological differentiation, assignment by psychological status, level of development of 
motor capacity and according to the level of training [5]. 

4. Conclusions 
The operation of long-term system of sports training of the sportswomen to be is based on the results 

of the researches in education and psychology, biology and physiology, biochemistry and other fields of 
study which make it possible to organize the educational process effectively according to age and individual 
development of the sportswomen to be. The application of extensive data with development of basic 
principles of long-term training and education is to be carried out on a basis of system methodological 
approach. 

Biological specific features of female body cause the need for considerable reorganization of the 
training process of sportswomen to be. There is a need for regular control of health of sportswomen to be, in 
particular a character of passing of menstrual function which can serve as an important indicator of 
adaptation reactions of the female body to the specific training and emulative activity. 

m1
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The questions of substantiation of methodical aspects of multi-factor differentiation of educational and 
training process with regular registration of morphofunctional measurements need further research. The 
investigation of the foregoing problems is to be a subject of future research of the authors. A perspective 
problem for further research is the substantiation of differentiation of orientation of training activity in 
different stages of preliminary period in training process of female football-players to be. 
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Abstract 
The article explores the formation of health culture as a component of future doctors' professional 

training using health-saving technologies. The essence and content of the health culture of future physicians, 
criteria, indicators and levels of its formation have been clarified. Some features of health culture formation 
among future physicians in the process of physical education and optimal health saving technologies are 
defined. The realization efficiency of a set of pedagogical conditions and model of health culture forming 
among future doctors by means of health-saving technologies is theoretically grounded and experimentally 
tested. It has been improved the motivational value component of the future physicians’ health culture, 
which was determined by the students' motivation to master the health culture as a personal value and 
purposeful practical activity of students in forming health culture, directing students to self-improvement in 
health care. It has been clearly defined the indicators for a set of levels (high, medium, basic and low) of 
students according to the phenomenon under study. 

Based on the idea of healthy lifestyles, physicians, who have to focus not only on pathology but also 
on disease prevention, health of a healthy person plays a special role. The concept of training future 
physicians extends the requirements for a graduate of a medical university to master the competencies of a 
healthy lifestyle, the use of physical training and sports, taking into account the state of health, physical 
fitness, gender, age of future patients. 

In order to carry out basic professional functions (diagnostics, treatment and prevention of diseases), 
the future doctor needs, in addition to basic medical training, thorough professional knowledge, good 
practical experience, and a sufficient level of readiness for health-care activities on the basis of the formed 
culture of health. This is due to the fact that the health care professional's work requires considerable 
physical and mental workload, high concentration of attention, memory and observation. This can be 
achieved through the proper use of health-saving technologies in the professional preparation of. 

Contribution / originality. This study will contribute to a more objective analysis of the holistic 
process of forming a culture of health of future doctors, i.e. to properly understand its content components, 
criteria, indicators and levels to assess the formation of this phenomenon.  
Keywords: health, health culture, health saving technologies, future doctors, physical education, vocational 
training, pedagogical conditions.  

Introduction 
The most fundamental values for each state are the life and health of its citizens. In modern society, 

the problem of deterioration of public health is considered by the world community as one of the threats on 
a planetary scale, along with world wars, environmental disasters, and contrasts of countries with different 
levels of economic development, demographic crisis, lack of resources, and the consequences of scientific 
and technological revolution. In this regard, the world community prioritizes the preservation and 
promotion of public health in its activities [Bilavych, 2020; Fedchyshyn, 2018; Melnychuk, 2019; Nakhaieva, 
2020]. 

Taking into account the European integration processes in modern education the pedagogical 
community of Ukraine pays attention to the full development of the individual, where the most important 
ones are the problem of preparing a person for health-saving activity, forming a health culture and healthy 
lifestyle, starting from preschool children (N. Bykova), schoolchildren (E. Antonelene, V. Babich, V. 
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Horaschuk, M. Zalessky, S. Kirilenko), teenagers (V. Granovsky, O. Markova, S. Omelchenko), students of 
vocational schools (O. Yezhov), the younger generation of in general (N. Hutaryeva, A. Richter) and others. 

Training of healthy, highly educated, professionally competent, competitive specialists is an important 
task of public policy in the field of higher education. It is possible to realize this task under the condition of 
good health, manifestation of sufficient physical development and physical trainingn (PT) of students and the 
culture of health formed on this basis. Thus, according to research, 61% of young people in Ukraine between 
the ages of 16 and 19 have a low level of PT, which, according to scientists, causes an increase in morbidity, a 
decrease in efficiency and productivity, which prevents them from maximizing their ability in various 
spheres of life, and in some cases, this circumstance forces the suspension of studies and work [Marionda, 
2011; Seroshtan, 2008]. Due to the low level of PT, a considerable part of young men are unfit to serve in the 
Armed Forces of Ukraine [Antoshkiv, 2006]. About 60% of boys and girls have low levels of physical 
development [Shukatka, 2013, p. 3]. 

The first feature of forming the health culture among future physicians in the process of physical 
education is that it is necessary to start forming a health culture of future physicians in the process of physical 
education from the very first days of study in the higher school, because it will become a reliable base for their 
further self-development and self-improvement. in this direction. The need to consider this feature is further 
confirmed by the fact that the discipline “Physical Education” in a medical higher education institution is 
taught only during the first two courses once a week.  

The following feature is distinguished as the need to develop a stable student habit to work systematically 
and hard in the direction of maintaining health, constant physical development and improvement. Keeping this in 
mind is important in becoming a future doctor as a true professional. Purposeful work on forming a health 
culture to improve one's own health and the health of others, and subsequently the health of one's patients, 
is a priority for the future physician. Another feature is the importance of a positive example of physical education 
teachers, which implies a high level of their health culture and adherence to healthy lifestyles. Considering 
this feature, it is necessary to improve the authority of the teacher of physical education, as well as the 
authority of the discipline  “Physical education”. 

The overriding goal of all health-saving technologies used in the higher educational establishments is 
to create a culture of health for future physicians, which requires students to acquire the necessary 
knowledge, skills and abilities of healthy lifestyle and to learn how to use them in their future professional 
activities and life. To make more effective use of different methods in the training of future physicians, it is 
necessary to consider the specifics of this process, the individual characteristics, needs and interests of 
students. Therefore, health education, based on the use of a set of methods in a higher educational 
institution, should aim at forming a health culture of future physicians that has a specific component 
structure, criteria and indicators to determine its formation students [Gorodyns'kyj, 2013; Erohyna, 2005; 
Romanyshyna, 2010]. 

For an objective analysis of the forming the health culture of future physicians, it is important to have 
a proper understanding of its content components, criteria, indicators and levels to evaluate the formation of 
this phenomenon. Motivational value is one of the structural components of the health culture of the future 
doctors. 

A set of well-defined indicators was used to determine the formation of the motivational value 

component of the health culture of future physicians. It was taken into account that indicators, in the broad 

sense of the term, are transmitters of certain information. The degree of informativeness of indicators is the 

main criterion for their evaluation and selection. All indicators are divided into three classes: sign and 

symbolic means, means of observation and measurement, social phenomena and processes [Sociologo-

pedagogichnyj slovnyk, 2004, p.185]. Thus, the formation of the motivational value component of the future 

physician's health culture is an important component of this phenomenon and is determined by the set of 

such indicators: students' interest in maintaining health as the highest value; the belief that an adequate level 

of health culture is a prerequisite for successful living and professional growth; students' desire to improve 

and promote their own health. The formation of the motivational value component of the health culture of 
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future physicians is characterized by certain manifestations that make it possible to set it at such levels: high, 

medium, basic and low1. 

Research Methods 
Our study used such methods as theoretical analysis of scientific and methodological literature to 

clarify the conceptual apparatus of the study, concerning the definition of the terms  “health culture”, 
“health-saving technology”; qualitative analysis to identify health content technologies that can be used in 
the learning process; sociological method was used in the questionnaire of students; a method of processing 
the results of the study in order to test experimentally the effectiveness of the implementation of a set of 
pedagogical conditions and the model of forming the health culture of future doctors by means of health-
saving technologies. Statistical methods have been used to analyze the dynamics of the health-saving 
technologies spread to form a health culture as part of the professional training of future physicians. 

Results and Discussion.  
To take into account various aspects of health care activities of future doctors fully, the components 

(personal practical and personal developing), criteria, indicators and levels of formation of students' health 
culture are specified. The criterion of the motivational-value component determines the motivation of 
students to master the culture of health as a personal value [Fedchyshyn, 2020, p. 12]. 

The criterion of the motivational-value component of the future doctor’s health culture is the 
purposeful practical activity of students in the direction of skills formation. According to the requirements of 
the curriculum for students of higher medical educational institutions of III-IV levels of accreditation 
[Standard program, 2013], future doctors must be able: to apply knowledge of medical and biological 
disciplines in physical education classes; to carry out systematic physical training of health or sports 
orientation; to compose the following sets of exercises: morning hygienic gymnastics, exercise break and 
minutes; exercises aimed at strengthening the muscular corset; which promote the development of 
flexibility, speed, overall endurance and strength; to restore the efficiency of mental activity [Typical 
program, 2013, p. 6]. Indicators of this component are purposeful mastery of new methods of rehabilitation; 

                                                           
1 High level. Awareness of the importance of forming the health culture of future physicians; the main 

motives that encourage students to exercise and train are to improve their fitness and  body shape, to 

maintain and enhance their health, to develop well and to receive positive emotions; The motivation behind 

the healthy lifestyle is to increase life expectancy and quality, successful professional activity and personal 

life. 

Medium level. Students are aware of the importance of forming a health culture, but not in all cases; the 

dominant motives that stimulate future physicians to preserve and promote their own health is a well-being 

condition in which there is no disease; the main motives that encourage future physicians to practice 

physical culture and sports are the pleasure of socializing and working together with friends and 

acquaintances; encouraging motives for managing healthy lifestyle are improving well-being, mood and 

appearance. 

Basic level. Future doctors are aware of the importance of forming a health culture only from time to time; the 

desire to take precedence over their peers is a major motive that drives students to preserve and promote 

their own health; being able to enjoy the development of one's physical qualities and good physique is a 

motive for physical culture and sports; The motivation behind the healthy lifestyle is only the fact that it is a 

trending destination in the highly developed countries of the world. 

Low level. Students are mostly not aware of the importance of forming a health culture in the chosen 

profession of doctor; the motives that encourage future physicians to preserve and promote health are not 

clear; students do not think about the need to preserve and promote their own health, do not see the need for 

physical education and sports and running healthy lifestyles. 
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systematic performance of complexes of physical exercises which will promote preservation of health; 
compliance with the principles of healthy lifestyle. 

Experimental and test verification of the effectiveness of forming the health culture of future doctors 
by means of health-saving technologies was conducted in the period from 2017 to 2019 in three stages: 
diagnostic, summative, forming. 

The diagnostic stage of the experimental study included 450 students from four higher medical 
institutions: I. Ya. Horbachevsky Ternopil State Medical University (150 students), Danylo Halytsky Lviv 
National Medical University named after (100 students); Bukovinian State Medical University (100 students), 
Ivano-Frankivsk National Medical University (100 students). 

During the diagnostic phase of the study, the development of health culture in future doctors after the 
second year of study at the medical university (2017-2018; 2018-2019) was established through observation, 
questioning, interviews and surveying. The obtained results made it possible to make the following 
generalizations: out of 450 students in 87 people (19.33%) a high (healthy) level of formation of the culture of 
health was established; 105 students (23.33%) showed medium (sufficient) level of formation of this 
phenomenon; 180 students (40.0%) have a basic (satisfactory) level, and 78 students (17.34%) have a low 
(reproductive) level of health culture formation. 

The poor health of student youth is evidenced by research by many scholars. Thus, according to O. 
Mykytyuk, up to 50-60% of applicants who enter higher education institutions have diseases of the 
cardiovascular, digestive, respiratory, endocrine systems, etc. [Mykytjuk, 2011, p. 73]. About 90% of students 
have a difficult health condition, and 50% have poor physical fitness. Students were asked to complete a 
questionnaire that was intended to provide information about their level of health culture formation, 
namely: the first questionnaire included questions that used to determine the level of students' motivation in 
the direction of forming a health culture. The questionnaire determines the level of students' motivational 
sphere formation in the direction of forming a health culture and the following results are obtained 

1. The main motivation for maintaining and promoting one's own health for 40.94% of students is the 
achievement of harmonious development in all spheres of life. For 38.97% of those polled, it is a condition of 
the body where there are no diseases, but there is well-being and productive educational activity. However, 
20.07% of students said they were not thinking about this because they currently had no health problems. 

2. Regarding the main motivations for physical education and sports, 20.86% of students are 
supposed to engage in them only for the sake of a good opportunity to show off their physical qualities and 
good physique. The remaining 18.89% of future physicians see such activities as a great opportunity for 
pleasant communication and physical activity with friends and acquaintances. A significant part of the 
respondents (60.23%) said that the main motive for such activities was to improve their fitness and fitness, 
health promotion, versatile development and positive emotions. 

3. The motivations to lead a healthy lifestyle for 8.66% of the respondents are just the fact that it is a 
trending trend in highly developed countries of the world. For 46.06% of students it is a good opportunity to 
improve their health, mood and appearance. While 45.27% of students believe that maintaining a healthy 
lifestyle is the most effective way to increase life expectancy, improve their quality, and succeed. 

4. The students stated in their answers that they eat systematically, balanced and rationally (23.62%); 
9.05% sometimes eat a balanced and rational diet, and 67.32% of surveyed students do it sporadically. 

5. Regarding the amount of consumption of clean drinking water, up to 1 liter per day is consumed 
by the majority of respondents (55.11%), from 1 to 2 liters are used by 22.83% and more than 2 liters are 
drunk by 22.04% of students. 

6. The vast majority of students (77.95%) follow such important and simple rules of personal hygiene 
as systematic hand washing with soap before and after each meal; 17.71% of respondents do it sometimes 
and 4.33% of students follow these rules sporadically. 

7. The vast majority of respondents systematically brush their teeth twice a day (80.31%); a much 
smaller part (16.14%) sometimes do it systematically and a very small part of students (3.54%) do it very 
rarely. 

8. Carefully and responsibly select personal care and hygiene products in accordance with their skin 
type and body needs only 9.05% of students. The majority of respondents (62.59%) rely on the opinion of 
acquaintances and friends, and 28.34% do not select at all, but use personal care and hygiene at random. 
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9. 41.12% of students abuse such a common and harmful habit as smoking; more than a third of 
respondents (35.82%) had previously smoked, but were able to quit. The percentage of those students who 
have never smoked and are actively campaigning to help get rid of this negative habit of acquaintances and 
friends is 22.04% of respondents. 

10. The overwhelming majority of respondents (73,22%) are aware of the great responsibility of the 
chosen profession of medical worker. Only to a certain extent such responsibility is acknowledged by 9.05% 
of students and in general 17.71% of future doctors do not think about it. Undoubtedly, having chosen such 
a difficult, responsible and important profession as a medical worker with a degree, the percentage of 
students who are deeply aware of its importance should be close to the maximum. 

11. 40.15% of students are aware of the great humanism of the chosen profession of doctor, sometimes 
they think about this problem 49.60% and are not at all concerned with this question 10.23% of the 
respondents. 

12. Nearly half of future physicians understand the importance of forming a health culture in their 
chosen profession, which is 48.03%. More than a third of students (37.79%) are aware of this possibility, but 
not always, and do not consider it at all 14.17% of the respondents. 

13. Information about a healthy lifestyle is systematically shared with other people by 27.95% of 
respondents, 39.76% of students do this from time to time, and 32.28% say that they do not have time for 
this. 

14. 26.77% of students strongly agree that a thorough knowledge of nature and its wellness 
opportunities is a motive for the formation of a health culture, but 52.75% agree with this opinion, but 
suggest other motives, and 20.47% of respondents do not think so. 

Summarizing the results of the questionnaire, which, as we believe, reflects the level of formation of 
the motivational sphere of the future physician in the direction of forming a health culture, it can be stated 
that the high level of this component is characteristic for 115 students of medical higher school, which is 
45.32%, medium - for 93 (36.61%) persons and low - for 46 (18.06%) future doctors. This indicates that 
students' motivation to build a culture of health needs to be targeted. 

 
Table 1. Formation of health culture in future physicians at the diagnostic stage of the experimental study 

Indicators used in forming a 
health culture 

The level of health culture of future physicians 

High Medium Low 

NS % NS % NS % 

The level of motivational sphere 203 45 162 36 81 18 

Level of ownership of the complex 
of knowledge 80 17.7 239 53.1 131 29.11 

Overall level of health culture 
development 

114 25.31 184 40.92 150 33.42 

It should be noted that the high level of health culture development was achieved by students, which 
is 25.59%, the medium - 40.95% and the low - 33.46%. The figures above indicate that the percentage of 
students who have achieved a high level of health culture formation, which is about a quarter of those 
surveyed, is insignificant, but low-level students make up a third of future physicians. 

The results of the diagnostic phase of the experimental study showed the need to implement 
innovative pedagogical approaches through the use of health-saving technologies in forming the health 
culture of future physicians 

The experimental study was divided into several stages. The summative stage of the experimental 
research lasted during the 2017-2019 academic years, before its beginning the following had been done: the 
peculiarities of students’ preparation for health-saving activities and the specific features of forming the 
health culture of future doctors by means of health-saving technologies had been determined; the analysis of 
scientific literature sources on the problems of culture of health, healthy lifestyle, health of student youth; the 
practice of using pedagogical innovations in forming a health culture and leading a healthy lifestyle for the 
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sake of personal health had been analyzed; special training and methodological complexes of professionally 
applied exercises; the disciplines on which the formative stage of experimental research would be conducted 
had been determined. The defined disciplines were “Human Anatomy” and “Physical Education”; on the 
basis of the analysis of the results of the summative stage of the pedagogical experiment of the research, the 
program of carrying out the pedagogical experiment was formed; the pedagogical conditions for the 
implementation of the model of formation by future doctors of the culture of health by means of health-
saving technologies were defined and substantiated; the criteria and indicators of the effectiveness of 
realization of these pedagogical conditions were established, on the basis of which the determination of the 
high, medium, basic and low levels of forming the health culture of future doctors was based; the model of 
forming the health culture of future doctors by means of health-saving technologies was developed as an 
important component of the professional training of future doctors; changes and amendments to the 
programs in the disciplines  “Human Anatomy” and “Physical Education” for more effective formation in 
students of health culture by means of health-saving technologies; the complexes of practical-applied 
physical training of future physicians were improved, and methodical developments and recommendations 
of the complexes of exercises in vocational-applied physical training based on the discipline “Physical 
Education” were prepared. 

At the summative stage of the experimental study, the first year students (361 students) who started 
their studies at the medical university were divided into control (CG) and experimental groups1 (EG). In the 
control groups (there were 13 groups totally), 180 students studied in the traditional way. In experimental 
groups (also 13 groups), 181 students formed a culture of health using experimental methods. The 
breakdown of students into GC and EG should take into account that the number of students in both 
categories of groups and the initial level of formation of all components of the health culture (CC) in future 
physicians at the entrance control (EC) stage should be close in value (Table 2). 

Table 2. Entrance control performance indicators 

Components  Groups 
and 
number of 
students 

Figures of the health culture among future physicians Average  

High Medium Basic Low 

NS % NS % NS % NS % 

Motivational 
value 

CG – 180  38 21,11 44 24,44 70 38,89 28 15,56 3,51 

EG – 181 38 20,99 42 23,20 75 41,44 26 14,37 3,51 

The control and experimental groups were formed in such a way that they had the maximum total 
number of students. The initial level of future physicians’ culture was also almost identical. The analysis of 
indicators in the results of the entrance control testifies to the same conditions for entering students of CG 
and EG in the experimental study. 

Thus, according to the indicators of the formation of the motivational value component of the health 
culture, the students of the control and experimental groups had the same average score - 3.51 points. At 
each level, the percentages of the formation of this component were very close, namely: high - in the CG - 
21.11%, in the EG - 20.99%; medium - in the CG - 24,44%, in the EG - 23,20% of students; basic - 38.89% in the 
CG and 41.44% in the EG; the lowest - in CG - 15,56%, in  the EG - 14,37%. 

                                                           
1 Hereandafter, we use the following abbreviations 

CG – control group 

ЕG – experimental group 

EC – entry control 

FC – final control 

SC -  stage control 

AI -  average indicator 

NS – number of students 
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In order to analyze the results of the design phase of the experimental study, we compared the results 
of the entrance (EC) and final (FC) control over the levels of component formation and the overall health 
culture of future physicians trained in the control and experimental groups. The entrance and final controls 
were performed to determine the shape of each component of the future physicians' health culture. 
Indicators of the levels of formation of the motivational value component are shown in table 3.  

 
Table 3. Dynamics of levels of formation of the motivational value component of the health culture of future physicians 

Groups 
and 
number 
of 
students 

Stages 
of 
control 

Figures of Formation Levels in the Motivational Value Component 
of Future Physicians' Health Culture 

 
average 

High Medium Basic Low 

Number 
of 
students 

% Number 
of 
students 

% Number 
of 
students 

% Number 
of 
students 

% 

CG 
180 st. 

EC 38 21,11 44 24,44 70 38,89 28 15,56 3,51 

FC  43 23,89 49 27,22 67 37,22 21 11,67 3,63 

EG 
181 st. 

EC 38 20,99 42 23,20 75 41,44 26 14,37 3,51 

FC 53 29,28 47 25,97 64 35,36 17 9,39 3,75 

Since there were different numbers of students in the control and experimental groups, the 
comparative analysis was carried out by percentages. Thus, the analysis of tabular data shows that: 

- by the high level indicators, the number of students in control groups increased from 21.11% to 
23.89% (by 2.78%), and in the experimental groups - from 20.99% to 29.28% (by 8.29%) ), which is 5.51% more 
than at CG of students; 

- according to the indicators of the medium level in CG there was an increase in the number of 
students from 24,44% to 27,22% (by 2,78%), and in EG - from 23,20% to 25,97%, (by 2,77% ), which is 
determined by almost the same dynamics; 

- according to the basic level indicators in both groups there was a decrease in the number of 
students: in CG - from 38,89% to 37,22% (by 1,67%), and in EG - from 41,44% to 35,36% ( 6.08%), which is 
4.41% more than future doctors who studied at CG; 

- in terms of low levels in both categories of groups there was a decrease in the number of students: in 
CG from 15.56% to 11.67% (by 3.89%), and in EG - from 14.37% to 9.39% (by 4.98%), which is 1.09% more 
than future doctors who studied at CG; 

- the average value in CG increased from 3.51 to 3.63 points (by 0.12 points), and in experimental - 
from 3.51 to 3.75 points (by 0.24 points), which is 0, 12 points higher than the control group students. 

The diagram of Fig. 1 is a visual accompaniment to Table 3. 

 
Fig. 1. The dynamics of the levels of formation of the motivational-value component of the health culture of future 

physicians 
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The analysis of the dynamics of changes in the formation of the motivational-value component of the 
health culture among future physicians from the entrance to the final control allows to conclude that the use 
of the author's method in the preparation of students gives better results than the traditional training. 

Conclusions 
The results of the diagnosis for the state of health culture formation in future doctors at the final stage 

of the experimental study showed that the percentage of students who achieved high level of health culture 
was 25.59%. There were slightly more students with a low level of health culture formation, namely 33.46%. 
The proportion of students belonging to the secondary level was 40.95%. Given the shortcomings that hinder 
the successful formation of the health culture of medical students at higher educational institutions, practical 
recommendations for their elimination have been developed on the basis of the specialized literature, their 
own practical pedagogical experience and the results of the questionnaire. 

An analysis of the dynamics of changes in the formation of the motivational value component of the 
health culture of future physicians from the entrance to the final control leads to the conclusion that the use 
of the author's methodology in the preparation of students gives better results than traditional training. 

A comparative analysis of the tables and charts shows that in both categories of groups there are 
students with a low level of health culture of future doctors. Therefore, the improvement of vocational 
training of students in the higher educational establishments in the direction of forming a health culture 
should be carried out not only in the first or second courses, when physical education classes are held, but 
also in the graduate years as well. 

The analysis of the results of the indicators of the formation of the personality-development 
component of the health culture of future physicians at the stage of entrance control in CG and EG groups 
shows that before the beginning of the formative stage of the experimental study the students of EG had 
slightly lower average scores: in CG - 3.38 points, and in EG - 3,37 points, which is 0,01 points less than in 
students of control groups; 17.78% of students with high level of development of the component of health 
culture in CG, 17.13% of students in EG; with the average level in CG was 21,66%, and in EG - 20,44% of 
students; with the basic level - 41,67% in CG and 44,20% of students in EG; 18.89% of CG students and 
18.23% of experimental students showed low levels. 

Thus, the analysis of the results of the test phase of the experiment showed that according to the 
digital indicators of the formation of all components and the overall health culture of future doctors the 
control group students entered the experimental study even with slightly better rates than the students of 
the experimental groups. As a result of verification in the realization of certain pedagogical conditions of 
formation of health culture among future doctors, it was proved that studying the disciplines “Human 
Anatomy” and “Physical Education” by author's method contributes to improving the results of formation 
of students' health culture.  
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Abstract 
Football is one of the most popular sports in Tyumen and the Tyumen region - over 35,000 people are 

involved in it.  In 2019, Tyumen mini-football club won the Russian championship. The cooperation 
agreement between the region, the Russian Ministry of Sports and the Russian Football Union, reviewed by 
the authors, opens up new opportunities and prospects for Tyumen football. They include the active 
development of mass football in the region, holding competitions of various levels, modernizing the sports 
reserve training system, and training and upgrading the skills of coaches, referees and football specialists 
from the municipalities of the region, which is very important. According to the authors, the development of 
the most popular kind of sport will allow to achieve the main result — to attract Tyumenians of all ages to 
physical culture and sports, and therefore to a healthy lifestyle. 
Keywords: amateur sports, football school, healthy lifestyle, systematic development of football, Tyumen, 
Tyumen region. 

1. Introduction 
According to the Strategy for the development of Russian football for the period up to 2030, this sport 

can and should take the place of a key national sports hobby due to the following circumstances: 

 football is one of the most popular sports in Russia and in the world; 

 the success of the clubs and the national team ensures the country's prestige in the international 
arena; 

 football is one of the most spectacular, exciting and unpredictable games that can unite all segments 
of society and influence all aspects of public life in the country; 

 football is relatively inexpensive to practice and flexible in formats, which contributes to the mass 
involvement of players and meeting the everyone's needs. 

One of the fundamental principles of the Strategy is the systematic development of football. Success 
and measures to implement it should be present in all areas of the self-regulating football system, which 
must function as a single mechanism. 

The main directions of the Strategy cover the following areas: 
"National teams of the Russian Federation and professional clubs» - 

 creating an economically stable system of high-level professional football; 

 training of successful national football teams of various levels that contribute to the growth of the 
football popularity in the country. 

"Sports reserve training" - 

 formation of an effective system of sports reserves training in the country, which will ensure the 
growth of the number of young highly qualified professional football players. 

"Mass and amateur football" - 

 creation of prerequisites for wide distribution and improvement of the quality of mass and amateur 
football organization. 

The strategy provides for the development of 11x11 men's football, as well as concepts and programs 
for the development of other disciplines: 

- mini-football 
- beach football 
- women's football 
- veterans' football 
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- football for people with disabilities, etc.  

2.  Literature Review 
According to Valery Gazzaev, one of the country's head coaches, Russia's football results are hardly 

satisfactory at the moment: over the past two years, the Russian national team has fallen from 13th to 33rd 
place in the FIFA ranking, at the World Cup in Brazil it took 24th place, and the youth team did not get to 
the Olympic games in Rio de Janeiro in 2016. This suggests that it is necessary to create a new platform in 
Russian football that will allow us to take into account and express the opinions of the professional 
community and our fans. In connection with the reviewed above circumstances, Valery Gazzaev presented a 
program for the development of national football in the Civic Chamber of the Russian Federation [16], it 
affects the following areas: 

 

At an extraordinary conference of Football Union of Russia (FUR) on February 22, 2020, Alexander 
Dyukov, who received unanimous support, was elected president of the organization and became the eighth 
head of the FUR; previously Vyacheslav Koloskov (1992-2005), Vitaly Mutko (2005-2009, 2015 -2018), Nikita 
Simonyan as acting president (2009-2010, 2012, 2015), Sergei Fursenko (2010-2012), Nikolai Tolstykh (2012-
2015), Alexander Alaev as acting president (2017-2018), Sergei Pryadkin as acting president (2018-2019) 
served at this position. 

Alexander Dyukov, who will hold the post of President of the FUR up to February 9, 2021, means that 
one of the main tasks of the organization is to bring Russian football to a new level: “I understand the 
responsibility and importance; I understand how much football means to Russians. I want the sport to 
develop; I know how to do it. The key goals and objectives of the FUR are formulated correctly." The new 
head of the organization stressed that the development of professional, mass and amateur football is a 
strategic task, since the availability of football is the most important factor for the popularization of the 
sport. The priority is the development of youth football, which requires reviving the prestige of the 
children's coach profession [17]. 

The above mentioned tasks are already being solved: in February 2020 the President of the Russian 
Federation and the Governor of the Tyumen region have planned to build a football arena in Tyumen: 
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"Children's sport is the foundation without which the success of the national team is impossible. We need 
fields, playpens, and coaches to bring children's sports to a qualitatively new level, and the FUR has such 
opportunities. We need to continue working to improve the skills of coaches. At the moment, there are 9 
places in the Russian Federation where you can get a trainer's profession or improve your skills, get a 
license. This is not enough. The goal is to expand their number to 15 in the near future and subsequently to 
20-30. An important aspect is to establish a competition system and implement the principle that an equal 
plays with an equal … Every young person over the age of 17 who would like to continue their studies 
should have this opportunity. The idea of creating regional football training centers will help solve this 
problem. It is necessary to develop the material and technical base; we need sports managers who will assist 
in holding tournaments, as well as coaches, and referees – the same infrastructure as for youth football. A 
strategy that will increase opportunities has already been developed." [18]. 

Despite the difficult epidemiological situation associated with the spread of COVID-19, in July 2020 
the Football Union of Russia signed an Agreement on interaction and cooperation with the Ministry of 
Sports of the Russian Federation, the Administration and the Football Federation of the Tyumen Region. The 
signing ceremony was attended by President of the FUR Alexander Dyukov, the Governor of the Tyumen 
Region Alexander Moor and the Chairman of the Tyumen Football Federation Alexander Popov. The 
objectives of the Agreement are directly related to the implementation of the federal project "Sport is the 
Norm of Life" and the Strategy for the development of Russian football for the period up to 2030: 

- creating conditions for increasing the number of citizens who systematically play football; 
- modernization of the reserve training system; 
- increasing the level of football staffing; 
- expanding the geography of regional and municipal competitions; 
- creation and sustainable development of professional football clubs. 
The signed Agreement is the basis for systemic interaction between six regions of the Volga region, the 

Urals, Western Siberia and the Football Union of Russia, the Ministry of Sports of the Russian Federation, 
and the Administration of the Football Federation within the framework of the further development of 
football. It makes it possible to update the regional football development program and to increase the 
efficiency of the implementation and promotion of mass (including school and student), women's, amateur 
and professional football and its disciplines; training of coaches and referees, modernization of the football 
infrastructure, establishment of regional football training centers and children's football centers. The goals 
are to involve secondary schools, vocational schools and universities in the football ecosystem, as well as to 
develop a reserve training system. By 2024, at least one regional football training center and one children's 
football center is planned to be established in each of the six regions. It is necessary that football becomes an 
integral part of the life of as many residents of the country as possible from a very young age [9, 10]. Mass 
participation in football will allow both to strengthen the health of the nation as a whole, and to discover 
new talents for professional football in different regions of the country [2, 11]. Signing of such agreements is 
a new systematic approach of the FUR to work with those subjects of the Russian Federation that are 
interested in the development of football on their territory. 

3. Method 
3.1. Participants 

At the moment, the most essential professional and amateur football projects being implemented in 
Tyumen and the Tyumen region and familiarizing residents of the region of all ages to a healthy lifestyle are 
the following: 
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3.2. Materials 

1. Amateur football projects in the region 
1.1. The social project "Football is available to everyone" is a social program of free football lessons for 

children and teenagers (4-16 years old) of preferential categories (children from large, low-income, single-
parent families, orphans, refugees), as well as from special attention groups. The innovative physical 
education program based on football includes 2 classes a week and 78 training sessions for the entire period 
of the program, classes with experienced coaches, friendly team games and sports entertainment throughout 
the project, the Grand final tournament [19]. 

1.2. Children's football league "Young Siberia" is a complex of competitions between the teams of 
kindergartens, schools and sports clubs of Tyumen; and participation is free for preschool and general 
education institutions.  

For example, in 2018, 40 teams entered the tournament: 14 of them represented kindergartens, 4 - city 
schools, and the rest - private football clubs. Participation in the children's football league is a great chance to 
make a name for yourself. Experienced coaches from leading sports clubs of the city are invited to the 
competition. They conduct a kind of screening of young football players and make a note of children who 
have a promising future. In the future, these children have a real chance to get into professional clubs [20]. 

1.3. The mini-football сup for athletes with disabilities is an annual sporting event held to promote 
mini-football among disabled athletes in the region. 

1.4. The project "I Choose football" is aimed at holding mini-football tournaments and mentoring 
teams of minors (12-17 years old) who require a special pedagogical approach, are in a socially dangerous 
situation, and are left without parental care [1, 8]. The tournament is held on a circular grid, which is 
considered to be the fairest and has the largest number of games between teams. The organizers of the 
competition want to offer children an alternative to the street: to introduce minors to a sports lifestyle 
through participation in mini-football competitions, thereby to reduce the level of aggression of minors, 
repeated crime and to form a vision of teenager's own personal growth. 

1.5. The Student Football League of Tyumen promotes sports among university students in the region, 
and also forms students' motivation for physical education and mass sports as an important factor in 
ensuring a healthy lifestyle [3, 4, 5]. At the football championship "Silver League" the team of Northern 
Trans-Ural State Agricultural University won the bronze medal. 

1.6. The Courtyard Football League, Football Association of Men and other similar organizations 
regularly train and organize tournaments on their own, expanding the football community and uniting as 
many like-minded people as possible, taking into account the implementation of all measures against the 
spread of COVID-19. 

2. Professional football projects in the region 
A football school appeared in Tyumen in 1961, along with the foundation of the team "Geologist". In 

1973, a children's and youth sports school was founded on its basis, in 1988 it received the status of an 
Olympic reserve school. Over the years, the school has brought up many famous players: Vyacheslav 
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Afonin, Konstantin Fishman, Denis Radikultsev, Evgeny Glukhov, Valery Lebedev, Ivan Onufriev, Evgeny 
Maslov, Oleg Vlasyuk, etc. The most famous Tyumen footballer is Viktor Leonenko. This striker has scored 
for FC Dynamo Moscow and Dynamo Kiev (including in the Champions League), as well as for the 
Ukrainian national team. The author of the first hat-trick in the history of the Russian championships became 
the champion of Ukraine four times and was recognized as the best football player of this country three 
times in a row (1992, 1993, 1994). 

In 2010, a promising young specialist Alexey Kharlamov headed the sports school. Under his 
leadership, in 2011, two schools — preparing children for mini-football and for football-were merged into a 
single sports reserve training center. It is safe to say that this decision has paid off. The mini-football club 
"Tyumen" is already 99% staffed by pupils of the local school. This approach allows the coaching staff to 
guide the players in the right direction in time. "Those guys who are better at mini-football are attracted to 
the mini-football clubs. Those who are better at playing "big" football are sent to FC. The coaches have found 
a full understanding on this issue," Alexey Kharlamov explains. - This is also useful in terms of increasing 
competition. There is a good example in the person of Oleg Shatov, who used to play mini-football, but 
achieved success in the "big" one. As a rule, players with mini-football skills become more technical and 
make decisions faster". 

At present, about 600 people are involved in the Tyumen football school, about 280 of them - in mini-
football, and about 320 - in football. Children are recruited early - from 5-6 years old [12]. Parents bring from 
100 to 150 children to each new set; the coaches select 30-40 of them. “But we do not set ourselves the task of 
making all children professional athletes. We educate them. Our goal is to make them healthy, developed, 
decent guys. And only a few of them will become masters. If every year the graduation group produces one 
or two professional footballers ... the school works very well". 

Pavel Shakuro, a defender of the Tyumen football club, became an inspiring example both for the 
leaders of the football school and for the younger generation of players. He came a way from a children's 
school and farm team to the main team. At the age of 19, Pavel Shakuro consolidated his position in the main 
team. If the player does not lose the form and confidence of the coach, he can grow into a master of the 
Russian Premier League level. The principled policy of football clubs such as Athletic Bilbao, where 
exclusively homegrown players play, is not only overly conservative, but in modern conditions it is also 
harmful. However, it is a matter of honor to have several local athletes in the team. Tyumenians should play 
in the main team; they must defend the colors of their region and their city.  

Since 2017, the sports reserve training center has renewed its coaching staff: there are young talented 
mentors, and there are also high level coaches. For example, Viktor Knyazhev is the master who raised 
Viktor Leonenko; Ravil Umyarov trained a whole galaxy of the strongest athletes in Russia. Each direction is 
handled by 11 coaches. All of them have categories that give the right to work with children; they all have a 
higher education. As a rule, mentors use such a practice - they supervise children of two ages at once: one as 
the main coach, and the other as an assistant to another coach. Thus, there is a certain interchangeability of 
specialists. In addition, they learn more about the capabilities of their charges. Many former players of the 
main team are invited to work at FC Tyumen. This is how club patriotism is fostered, which can be very 
important for playing football. 

The position of an aerobics and acrobatics coach who also works with children has been introduced. 
The school has a separate coach who works with goalkeepers of all ages. The health of trainees is monitored 
by the medical service, and twice a year all trainees undergo mandatory medical examinations [6, 14]. In the 
future, the management of the football club plans to create a football boarding school, where talented 
players from all over the Tyumen region, and not only those who live in Tyumen, could live. 

The schedule of classes at the sports reserve training сenter depends on the age of children: the older 
the group, the more workouts per week, the more intense and long they are. The smallest ones train once a 
week, most often on a day off. The coach usually adapts to the parents and schedules workouts at a time 
convenient for them. At this age, the main thing is to cultivate in children a love of the game. .Later, trainees 
begin to learn technical elements, learn the basics of theory, and then enter the competitive process. 

Competitions under the aegis of the Football Union of Russia begin at the age of 10. This is a chance to 
win the first trophy. The main thing at this stage of a career is hard work and diligence. A football player can 
unlock his potential at 16 or 17. While the players have not grown up to the level of the National Football 
League, the management of FC Tyumen tries to arrange each of them in some team, so that the athlete does 
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not lose constant playing practice. 
The club has a women's mini-football department. Four coaches work with the girls. Among them is 

Alexandra Samorodova, a Russian national team player who helps to train girls. Classes in the women's 
mini-football club "Tyumen" are very popular among girls; there is a main team and a farm team. 

Coach Vladimir Kecherukov, one of the top 100 children's coaches in Russia, completed an internship 
in the Netherlands under the program of the National Football Academy. Today he teaches a group of 22 
children born in 2008. Kids train 3-4 times a week. Each lesson lasts an hour and a half. According to the 
mentor, it is too early for his charges to study the theory seriously. The children are still delving into general 
issues, gradually beginning to choose their role - to determine which of the boys a defender is, and who is a 
striker. The format of the game is also different from football in the usual sense. The boys play "4 * 4" or "6 * 
6". 

The most experienced mentor Viktor Knyazhev trains children born in 2004 to participate in the next 
round of the championship of Western Siberia and the Urals. In his opinion football situation in the country 
is deplorable, because money has begun to solve too much in this sport. Even football schools are to be paid 
for. "But people didn’t play football for money, they don’t play and will not play. This is not an aristocratic 
sport. Previously, boys from working families came to football and worked hard on the field. A boy who is 
doing well can play with the ball for pleasure, but work hard and become a football player ... it’s hardly 
possible," the coach complains. In Soviet times, talented football players were sought throughout the 
country: one could get to the best club literally from the village. In each courtyard, crowds of boys kicked the 
ball from morning to evening. Nowadays there are many sports grounds in the courtyards, but most often 
they are empty. Meanwhile, first division teams consist on the average of 35 years old footballers, because 
they do not have a change. The situation is at an impasse. The results of the Russian national team at the 
European Championship are a vivid example. 

Should parents bring the child to football school? Definitely they should. Football is one of the most 
accessible sports. In comparison with others - for example, with hockey - even the simplest set of sports 
equipment is much cheaper. It is still provided by FC Tyumen for young athletes. In addition, football school 
provides not only physical development, but also teaches the child to communicate with peers and work in a 
team. [21]. 

4. Discussion and Conclusion 

According to Oleg Matytsin, Minister of Sports of the Russian Federation, “The development of sports 
in the regions, attracting people to a sports lifestyle are the priority tasks of the Ministry of Sports, which the 
federal target program“ Sport is the norm of life is aimed to solve”. Football is one of the most popular 
sports that people of all ages are interested in. It is football with its historical attraction that motivates a huge 
number of people throughout the country to join sport. More than 1.2 million children of three age categories 
take part in the All-Russian Tournament "Leather Ball" annually. There is similar statistics in mini-football. 
Together, more than 2 million young athletes participate in school and student mini-football tournaments. 

The signing of the presented quadripartite agreement makes it clear that the leaders of the FUR and 
the administration of the Tyumen region know the expectations of the citizens of the region and are ready to 
translate them into reality, using a new systematic approach. Together, we will continue to form a culture of 
a healthy lifestyle and develop football in Tyumen and the Tyumen region. In our region, football has great 
potential for development: at the moment there are not enough good public fields and stadiums for the 
massive involvement of the region's residents in sports. It is necessary to develop infrastructure, raise the 
level of coaching and referees, improve the system of the reserve training and pay more attention to football 
in schools, colleges and universities. 

References 
1. Bogdanova, Yu.Z.. Implementation of an inclusive approach in the educational process: past and present. 

World of science, culture, education. 2020; 2(81): 26-28. 
2. Bogdanova, Yu.Z. Zharkova, M.A. Actual possibilities of mass physical training, sports and familiarizing 

inhabitants of Northern Trans-Ural to a healthy lifestyle.  
3. Bogdanova, Yu.Z, Zharkova, M.A. On the digitalization of a university education and the possibility of 

distance foreign language teaching of students of agrarian university. Modern Journal of Language Teaching 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

141 
 

Methods. 2018; 8(12): 185-191. 
4. Bogdanova, Yu.Z., Zharkova, M.A., Khairullina, N.G. On the improving health and familiarizing students and 

teachers of the agricultural university with a healthy lifestyle.  
5. Dragich, O.A., Sidorova, K.A. Studying the problem of students' adaptation to academic loads. Educational, 

patriotic and sports activities in higher education institutions: solving actual problems. Proceedings of the 
international scientific and practical conference, 19 April 2019, Tyumen, Russia: Tyumen Industrial University; 
2019. pp. 70-73 

6. Dragich, O.A., Sidorova, K.A., Sidorova, T.A, Naimushina, A.G., Zharkova, M.A. Analysis of the features of 
adaptive reactions of the students in the urban environment. Proceedings of the International Conference 
"Topical Problems of Philology and Didactics: Interdisciplinary Approach in Humanities and Social Sciences", 
26-27 December 2018, Dushanbe, Tajikistan: Atlantis Press; 2019. 

7. Faber, E.N. Creating a professional educational teacher's blog. Data mining and digital economy. Proceedings 
of the international scientific and practical conference, 22-24 November 2018, Pyatigorsk, Russia: Advertising 
and information agency on the Caucasian mineral waters; 2018. pp. 270-281. 

8. Greenwald, O.N., Sergeichik, T.S. The interaction of the subjects of educational process in poly-ethnical 
university environment. Scientific and pedagogical review. 2019; 6(28): 151-160. 

9. Khairullina, N.G., Ustinova, O.V., Sadykova, Kh.N., Tretyakova, O.V., Bogdanova Yu.Z. Social protection of 
the poverty: problems and solutions. International Journal of Economics and Financial Issues. 2016; 6(2): 110-
116. 

10. Kosintseva, T.D., Khairullina, N.G., Gluhih, I.N., Pryakhina, E.N., Nikiforov, A.Y., Bogdanova, Yu.Z. The life of 
young Russia: value orientations and life paths. Espacios. 2017; 38(56): 25. 

11. Semizorov, E.A. Additional physical education as one of the main directions of formation of a junior 
schoolboy. Improving the system of physical education, sports training, tourism and health of various 
categories of the population. Proceedings of the XIV all-Russian scientific and practical conference with 
international participation, 20-21 November 2015, Surgut, Russia: Surgut State University; 2015. pp. 127-129. 

12. Semizorov, E.A. Family physical education as one of the foundations of strengthening family values. Modern 
problems of development of fundamental and applied sciences. Proceedings of the II international scientific 
and practical conference, 25 February 2016, Prague: Publishing House "Maestro"; 2016. pp. 91-95. 

13. Ryabova, M.Y., Sergeichik, T.S. Word of the year as a cultural concept in media discourse. Advances in 
Intelligent Systems and Computing. 2019; 907: 325-332. 

14. Sidorova, K.A., Dragich, O.A., Sarafannikova, V.A., Kartavtsev Yu.Ya. About the psychophysical regulation of 
the body. Strategy for the development of sports mass work with students. Proceedings of the II International 
scientific and practical conference, 24 November 2017, Tyumen, Russia: Tyumen Industrial University; 2018. 
pp. 182-186. 

15. Zharkova, M.A., Sharipova, E.D. Professionally-oriented foreign language teaching in agricultural university. 
Modern Directions of the Development of Science in Animal Breeding and Veterinary Medicine. Proceedings 
of the international scientific and practical conference. 2019; 267-269. 

16. Valery Gazzaev presented a program for the development of Russian football in the Civic Chamber of the 
Russian Federation. Ministry of sports of the Russian Federation. (2017). Hyperlink: 
[https://www.minsport.gov.ru/activities/federal-programs/razdel-11/26291/]. Retrieved 31 August 2020. 

17. A new stage in the development of football in Russia. Alexander Dyukov is elected President of the FUR. 
Hyperlink: [https://tass.ru/sport/6149704]. Retrieved 31 August 2020. 

18. Khozyainova, S. (2019). Tyumen will have a football arena. Tyumen region today. Hyperlink: 
[https://tumentoday.ru/2019/02/01/v-tyumeni-poyavitsya-futbolnyj-manezh/]. Retrieved 31 August 2020. 

19. "Football is available to everyone» in Tyumen. Hyperlink: [http://dsimp.ru/news/v-tyumeni-futbol-
dostupen-kazhdomu]. Retrieved 31 August 2020. 

20. Project "I choose football" started in Tyumen. Hyperlink: [https://vk.com/footballdvor72]. Retrieved 31 
August 2020. 

21. Litkevich, I. (2019). The future of FC "Tyumen». How to become a football player. vsluh.ru. Hyperlink: 
[https://vsluh.ru/longreads/155]. Retrieved 31 August 2020. 

  

http://www.ijaep.com/
https://www.minsport.gov.ru/activities/federal-programs/razdel-11/26291/
https://tass.ru/sport/6149704
https://tumentoday.ru/2019/02/01/v-tyumeni-poyavitsya-futbolnyj-manezh/
http://dsimp.ru/news/v-tyumeni-futbol-dostupen-kazhdomu
http://dsimp.ru/news/v-tyumeni-futbol-dostupen-kazhdomu
https://vk.com/footballdvor72
https://vsluh.ru/longreads/155


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

142 
 

Psychological and Pedagogical Aspects of the Formation of Medical 
Students’ Speech Competence in the Process of Learning Latin 

Ivanna I. Vorona¹*, Iryna A. Prokop², Tatiana V. Savaryn³, Olha D. Kolodnytska4 and              

Mykhailo I. Palasiuk5 
1,3 PhD (Candidate of Philological Sciences), associate professor, Department of Foreign Languages, I. Horbachevsky 

Ternopil National Medical University, Ternopil, Ukraine 
2,4 PhD (Candidate of Pedagogical Sciences), associate professor, Department of Foreign Languages, I. Horbachevsky 

Ternopil National Medical University, Ternopil, Ukraine 
5 PhD (Candidate of Philosophical Sciences), associate professor, Department of Ukrainian and Foreign 

Languages, Ternopil Ivan Puluj National Technical University, Ternopil, Ukraine 

Abstract 

Mastering a speciality language as well as formation of world outlook and professional speech 
competence of future medical specialists begins at the higher educational establishment. Above all, the 
process of forming speech competence implies formation of stable students' motivation for improving their 
skills of professional communication; mastering the terminology of their future speciality. Good command 
of the professional language contributes to effective mastering special disciplines alongside with increasing 
performance efficacy and promoting establishment of business linkages. The article focuses on psychological 
and pedagogical aspects of the Latin language training of medical students, their speech competence being 
paid particular attention. Underlying Latin language training is a semantic aspect: understanding the 
meaning of the word and improvement of lexical basis, mastering the system of linguistic concepts in the 
field of grammar, speech culture, and connected monologue speech. All the speech aspects are developed 
and correlated in the process of recognizing language and speech phenomena. The prospects of today’s 
health-care worker can hardly be imagined without properly formed skills of professional speech, providing 
means of receiving and transferring information for its further use in the professional activity. Psychological 
features of communicative study organization and its effect on students’ cognitive motivation have been 
analysed, and a version of interpreting the experience of the Latin language training in view of psychological 
specifics of forming future medics’ speech competence have been attempted. Actualization of psychological 
conditions of forming future medical specialist's professional speech competence is achieved due to the step-
by-step development of his linguistic capabilities, provided by the reliance on the independent study, 
capabilities and inclinations taken into account. Besides, these conditions are associated with the 
understanding of the social nature of professional activity and awareness of the role of Latin language 
acquisition for meeting professional challenges through communicating with the colleagues and world 
community.  
Keywords: psychological and pedagogical aspects of study, formation, speech competence, medical 
students, the Latin language. 

1. Introduction 

Scientists’ interest for the study of professional speech competence is associated with the 
transformation of the goals of higher professional education, in particular, with the transfer from an object-
oriented qualification model to the subject-oriented competence one.  

Formation of the professional speech competence in medical students is carried out through all 
curriculum disciplines, divided into different cycles. In particular, the system of future medical specialists’ 
training includes the study of essential medical terminology at the Latin language classes. Acquisition of the 
speech competence is a priority for the students, since proficiency in the language of science is the evidence 
of knowing and understanding professional concepts and phenomena, as well as of the culture of 
professional speech and promise of more to come. 

2. Literature Review 
Basic concepts and ideas of the competence approach in the training of future specialists have been 

covered by V. Baidenko, Ye. Bondarevska, A. Verbytskyi, E. Zeier, I. Zymnia, A. Markova, Yu. Tatura, 
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A. Khutorskyi, V. Shadrykov et al. The issues of improving students’ professional foreign language 
education have been researched by I. Bim, N. Hez, I. Zymnia, L. Kuznietsova, P. Obraztsov, O. Poliakov, 
V. Safonova, P. Sysoiev et.al. Speech and language competence in communication-associated professional 
activity has been dealt with by N. Zavinychenko, S. Makarenko, O. Neshcheret, Yu. Paskevska, N. Shatska et 
al. 

However, it should be noted that competence aspect of language personality formation has been 
understudied by the national linguistic didactics so far. Therefore, in our opinion, the issue of specific 
psychological and pedagogical prerequisites for the formation of language and speech competence in the 
process of future medics’ professional communication is extremely topical and demanding further research. 

The aim of the study is to determine psychological/pedagogical conditions and characteristics of 
speech competence development in medical students at the Latin language classes. Involved psychological 
processes are the subject of the study. 

3. Methods 

Theoretical methods have been implemented, in particular: analysis and synthesis of linguistic and 
psychological literature, interpretation of the concepts of «competence», «language competence», «speech 
competence» from the standpoint of actual psycholinguistics, systematization of theoretical data, drawing 
conclusions. 

3.1. Materials 
Theoretical bases of research 

Literature analysis gives an evidence of the scientists focusing on the issue of language/speech 
competence, and, simultaneously, of different interpretations and explanations of the phenomenon. 

Competence (lat. competentia, from «compete» – conform, to be up to) is regarded as: level of 
authorities for an organization, institution or a person; range of issues a person is authorized with, or having 
certain knowledge or experience [Dictionary of Foreign Words, 2000, p. 282]. Competent (lat. сompetens, ntis 
– appropriate, capable) is called a person, possessing substantial scope of knowledge in a certain field; 
skilled, clever [Advanced Interpreting Dictionary, 2006, p. 411]. S. Sysoyeva supposes that competence 
includes knowledge and comprehension (knowledge of theory, ability to understand it), ability to act 
(practical application of the knowledge with regard to particular situations), knowledge of behaviour (values 
as integral component of perceptual mode and living with the others in the social context) [S. Sysoyeva, 
2009, p. 199]. Current psychology defines competence as a complex phenomenon, particular ability, 
necessary for performing specific activities and comprising concrete knowledge, specific skills, and ways of 
thinking. 

Linguistic paradigm defines language competence as correctness and richness of linguistic 
expressions, possessed by a personality. The term «language competence» was introduced by Noam 
Chomsky about in the middle of 20th century [Chomsky, 1972]. N. Chomsky interpreted language 
competence as a perfect speaker’s knowledge of a language. To the author’s mind, underlying language 
competence is inherent knowledge of basic linguistic categories (universalia) [Chomsky, 1972]. 

K. Krutij regards «language competence» as a psychological system, including 2 basic components: 
language know-how as a result of communication and activity, and knowledge of a language, acquired in 
the process of specially organized study [Krutij, 2007]. 

Common European Recommendations on the language education state that language competence 
includes lexical (rich vocabulary and proficiency in it), phonological (knowledge of phonic expressive 
means), orthographic (knowledge of a system of rules and ability to use them), punctuation (ability to intone 
the talk spurt), semantic (understanding and producing of texts, their implementation in speech and 
communicative competence), grammatical (knowledge of grammatical rules and ability to use them) 
competence [Common European Recommendations, 2003]. This kept in mind, we define «language 
competence» as  the knowledge of language standards and rules, their proper use in speech; system of 
developed and acquired linguistic rules, sufficient for the adequate perception and verbal recreation of the 
phenomena of objective reality. 

Certain researchers regard language competence as organically linked with the speech one, as 
interrelated elements and phenomena of the speech act. According to D. Izarenkov’s definition, «speech 
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competence» represents knowledge of phonetic, lexical, word-formative, morphological, and syntactical 
levels; of operation rules for the language units with the view of constructing more complex communicative 
syntactical units [Izarenkov, 1990]. Speech competence is an ability to speak, listen, read, write, i.e. abilities, 
associated with speech activity, construction of monologue and dialogue expressions in a particular situation 
according to the level of the language competence of those involved. 

According to A. Bogush, speech competence is an ability to use language adequately and 
appropriately in particular situations (to express one’s thoughts, wishes, intentions, requests, etc.), to use 
both linguistic and extralinguistic (mime, gestures, motion), as well as intonation means of speech 
expression [Bogush, 1997, p. 13]. Our observations confirm that language-speech competence enables 
the students to use their knowledge of language as a means for effective interpersonal and business 
communication, and as a condition for the expansion of the cognitive limits of their life activity. 

Correlation of language and speech competence is similar to that of language and speech – language 
as a system of signs and speech – as a mode of using the system. Hence, language competence is a 
precondition for the formation of speech competence, the latter being a broader concept that contains 
language competence. Thus, speech competence reflects the level of knowledge about the regularities of 
connected expressions formation for the formulation of thought. It comprises: knowledge of the peculiarities 
of language means use; knowledge of accuracy, neatness, and correctness of language means use depending 
on the type and speech style; knowledge of the specifics of using figurative and expressive language means. 
Therefore, language and speech competence are necessary conditions for the medical students to acquire 
competence in future professional activity. 

The course of the Latin language at the higher medical educational institution proceeds with the 
formation of language personality, expands language competence and forms speech competence of a future 
specialist in the professional area. Communication-oriented teaching of Latin is aimed at providing students 
with the practical knowledge of grammar and vocabulary, alongside with developing understanding of how 
to use language for professional communication. 

Formation of speech competence includes ability to listen, understand and convey information in 
Latin. Principle of communicative orientation determines education content – selection and organization of 
linguistic material; specification of communication spheres and situations; making necessary for the 
instructor to organize teaching process; use of different communication forms for improving motivation to 
study. 

Teaching Latin at the Ternopil National Medical University is carried out in accordance with the 
requirements of the Standards for Special Education and training programme on the discipline. Primary 
professional task is to teach students Latin terminology, inherent in medicine and allied sciences – Anatomy, 
Physiology, Chemistry, Pharmacology, and Botany; to help acquire practical skills in using specific Latin 
terminology for professional communication. Besides, teaching terminological Latin language preconditions 
conscious mastering terms of Greek and Latin origin, constituting sublanguages of medicine. 
Implementation of this task is aimed at the formation of professional speech competence in future medical 
personnel. 

According to L. Viktorova, professional speech competence is regarded as «readiness and ability of a 
specialist to show proper personal characteristics in the situations of professional communication by 
involving the knowledge of specific terminology, as well as the skills in accurate and correct use of terms for 

speaking and writing according to performance standards» [Viktorova, 2009, p. 7]. 

4. Results 

The curriculum of a discipline «The Latin language and medical terminology» includes the study of 
elementary grammar course and most frequently used Greek-Latin vocabulary as an integral part of 
terminological corpus. Though unified, the Latin medical vocabulary is flexible enough and is used as a 
universal linguistic instrument in the International nomination of term systems. Learning Latin by the 
medical students contributes to their mastering language and speech competence, necessary for research; to 
analysing scientific concepts in the context of medical texts; to conscious understanding of terminology and 
special phraseology in medical disciplines. Taking into account learning Latin as a terminological one, 
individual specifics of the cognitive sphere of medical students are essential – primarily, the issue of 
understanding students’ capability for study. Among the psychological phenomena to be considered is 
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acquisition of knowledge, its semantic processing, preservation and mastering in the way, and enabling free 
use in different situations. Acquisition includes perception, memorizing and thinking due to which 
necessary professional skills are formed. On the whole, perception as a psychic process is correlated with the 
other mental processes: thinking, speaking, feeling, and will, which are necessary for a medical student to 
acquire sufficient command of Latin. Terminological knowledge, produced by the Latin language within the 
framework of forming speech competence, requires comprehension of language phenomenon content, 
understanding of linguistic terms, performance of certain grammar drills, and intensive activity of memory, 
attention, and thinking. Support by previous linguistic experience, provided by the other languages, is 
essential for the adequate acquisition of the Latin language. 

The following study presents the model of forming medical students’ speech competence (Fig. 1). 

 
Fig. 1. Model of forming speech competence of future medical professionals at the Latin classes 
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Formation of the speech competence through Latin includes development of medical students’ 
linguistic thinking, comprising a series of grammar operations: comparison, analysis, synthesis, abstracting, 
generalization, classification, and systematization. Working on the Latin language is helpful for medical 
students in view of forming new skills which undergo the following psychological phases: 1) realization of a 
task and ways of doing it; 2) skilfulness tending to perfection; 3) studied actions and achieving 
mastery [Krat, 2011]. Formation of medical students’ productive thinking is accompanied by solution of 
problematic issues which would provide for independent student’s work, alongside with matching 
educational information, containing contradictions at the base of problematic situation, transparency in its 
formulation, and which would be challenging for a students’ inquisitiveness on the basis of main didactic 
principles. These tasks should begin with the words: «Determine...», «Ground...», «Analyse...», «Give your 
reasons...», «Differentiate...» and so on. Creation of a training problem is possible not only at the phase of 
material consolidation, but at the initial stage of acquaintance for the purpose of surprising a student that 
indicates the beginning of knowledge. Since explanation of a new material in Latin should be based on the 
available knowledge of the Ukrainian and foreign languages, provided there are Latin correlates, the role of 
memory in learning is essential. Process of memorizing in learning Latin should be sensible, since it is far 
more saving than thoughtless one and 20 times as productive as mechanical. In our opinion, learning Latin 
catch phrases, as an integral teaching material, by heart will be conscious if aphorisms are selected for every 
grammar theme on the basis of known vocabulary material. Presence of interest for a material provides its 
better memorizing. Today the issue of motivation and interest in the studying Latin is urgent; its knowledge 
is evidence of professionalism of the raising physician. Today it is not enough for a teacher to have profound 
knowledge of the subject, practical skills and expertise. They have to use the gained knowledge creatively in 
abnormal developing situations, to be constructive in the arrangement and planning of pedagogical 
process [Vorona, 2019, p. 788]. Therefore, a teacher of the Latin language is expected to create situations 
which would arouse response in the students, both intellectual and emotional. Linguistic analysis, as well as 
commentation of origin, meaning, and understanding is a specific condition of learning Latin catch phrases. 
Students enjoy understanding things, unknown to the others. For example, when studying the chapter 
«Anatomical nomenclature», students should be suggested to recall, where fovea dentis is. At first sight, tooth 
structure is meant, though identifying name «fovea dentis» is used for the designation of a recess in the 
inner surface of the anterior arch of the first cervical vertebra (atlas) which is the site of junction to the tooth 
of the second cervical vertebra (axis). 

Besides, students’ attention should be drawn to the terms in the anatomical terminology, which have 
several nouns in the Latin language, whereas in the Ukrainian language a single noun is used. For example, 
an anatomical term «neck» is rendered in two Latin words – cervix, icis f and collum, i n. However, in the 
Latin language these terms are not interchangeable, so it is important to know the cases they are used in. 
Noun cervix, icis f is used in three terms only: cervix dentis – neck of the tooth, cervix uteri – neck of the 
womb, and cervix vesicae – neck of the urinary bladder, whereas in all other cases collum, i n is used (e.g., 
collum costae – neck of the rib, collum mandibulae – neck of the lower jaw) [Smolska, 2014]. 

Two nouns are used for the designation of anatomical term «suture» – the Latin noun sutura, ae f and 
the Greek noun raphe, es f. Referring to the general name for the joint of the halves of different symmetrical 
parts, raphe, es f is used, e.g. raphe mediana – median suture, raphe pterygomandibularis – pterygopalatine 
suture. For the other cases, the term sutura, ae f is used, e.g. sutura squamosa – squamous suture, sutura 
incisiva – incisive suture [Smolska, 2014]. 

In the anatomical terminology there are attributes, expressed by different adjectives depending on the 
nouns they are used with. For example, the term «sublingual» is conveyed by three adjectives: hyoideus, a, 
um, hypoglossus, a, um and sublingualis, e, e.g. glandula sublingualis – sublingual gland, os hyoideum – 
sublingual bone, musculus hypoglossus – sublingual muscle. The adjective sublingualis, e is used with all 
nouns, except for «os» (bone) and «nervus» (nerve) [Smolska, 2014]. 

Due to prevailing Greek vocabulary, clinical terminology is also rich in terms-synonyms. A term 
dilatatio is the synonym for the terminoelement -ectasia, e.g. gastrectasia or dilatatio ventriculi, whereas the 
terms extirpatio (removal of an organ, excision) and extractio (removal, extraction) are the synonyms for –
ectomia, for example, hysterectomia or extirpatio uteri (uterectomy), odontectomia or extractio dentis (dental 
extraction). The term «fat hernia» can be translated into Latin «hernia adiposa» and Greek «lipocele, 
adipocele». 
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Apart from laying foundations for the further independent study of professional terminology, the 
course of the Latin language carries out important educational and educative tasks, the first including 
expansion of students’ outlook and increase of their general language culture through improving the skills of 
the standard use of Greek and Latin internationalisms, the latter implying students’ acquaintance with the 
history of Latin, as well as understanding of its role in the development of European culture and science, 
learning aphorisms, catch phrases, and specific medical expressions. All this contributes to the young 
person’s ethical and aesthetical education. A. Kachalkyn draws attention to two trends in teaching Latin. On 
one hand, learning Latin as a general discipline includes learning language and its grammar system. 
Presentation of historical and culturological samples helps to form students’ idea of the role of antique 
heritage in the formation of modern European and global cultural systems. On the other hand, Latin should 
be regarded as a sort of major or, at least, integral to the other majors in the curriculum of medical faculties. 
In this case, this is not studying Latin in the traditional sense – learning professional medical terminology 
becomes the main task [Kachalkyn]. 

Studying Latin is carried out on succession basis, using knowledge and skills developed from the 
courses of the Ukrainian and foreign languages, Biology and Chemistry at general educational institutions. 
Latin is studied according to planning at the first course in parallel to speciality disciplines or prior to them, 
providing instrumental and conceptual basis for them and laying foundations for the further comprehension 
of international medical terminology in the Ukrainian and modern foreign languages. Studying Latin is a 
necessary stage of medic’s continuous language education. 

With minimum time allowed for studying Latin at higher medical educational establishments (90 
hours, of these – 70 for class work and 20 – for students’ independent work), classes are mainly devoted to 
the study of selected grammar and vocabulary, i.e. formation of students’ linguistic competence and 
teaching professional reading on the speciality. It is essential, though difficult enough, to develop sufficient 
students’ speech competence for free and grammatically correct use of professional vocabulary in 
communication. 

When teaching «Latin and medical terminology», one should be aware of Latin being terra incognita 
for the most of the first-year students. To aggravate the situation, it has been argued lately that Latin is an 
obsolete discipline and its study at the medical educational institutions is tradition rather than necessity. 
Nevertheless, future medics, of all people, should know that any national medical language is impregnated 
with Greek and Latin terms, and it would be very difficult for a student to study special disciplines in his 
native language without knowing the essentials of Latin. 

For example, at first sight it seems needless to study a term nucleus in Latin for it is not used so in 
Ukrainian. However, at histology lectures the first-year students hear the term «perynuklearnyi» 
(«perinuclear») without knowing corresponding Latin morphemes (nucleus, i m – nucleus; peri- – around). 
Latin root should be discerned in the term «endotelii» («endothelium») – from tela – «tissue» and Greek 
prefix endo- – «inside». Undoubtedly, a lecturer will explain the meaning of many terms and a student will 
understand what this is about, but when the terms are numerous, adequate comprehension of the material 
by the student is out of the question – let alone the language of clinical disciplines where one can meet at 
every turn: «penetruiuchyi» («penetrating»), «vistseralnyi» («visceral»), «ultserohennyi» («ulcerogenic»), 
«somatychnyi» («somatic»), «ishemichnyi» («ischemic»), «posthemorahichnyi» («posthemorrhagic»), etc. 
The teachers of clinical disciplines are just unable to explain every word they use. The students are expected 
to learn the meaning of all these and many other terms in Latin during their first year, and the lecturers are 
supposed to practice for second-nature understanding of Greek and Latin morphemes by the 
students [Ionenko, 2003, p. 18]. 

Among the cognitive motives of the medical students in the educational process the following can be 
distinguished: acquiring the knowledge of Latin is necessary for understanding and use of medical 
terminology in the future profession, as well as for the expansion of general outlook, development of logical 
and abstract thinking, and for the increase of education level. 

Actualization of psychological conditions for the formation of professional speech competence is 
attained through gradual development of one’s linguistic capabilities, provided by reliance on the individual 
study style and taking into account inclinations and general aptitudes. Current works emphasize a leading 
role of an individual’s personal activity in the formation of speech competence. Therefore, psychological 
conditions of its formation include: value policy of students (i.e. understanding of the options of the 
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competence use for achieving professional goals); students’ awareness of the necessity of forming 
professional speech competence, as well as their willingness to use Latin in their future professional activity, 
etc. 

Based on the analysis of scientific research, the main psychological and pedagogical conditions of 
forming medical students’ speech competence can be generalized: psychological and age specifics of the 
students; organization of communicative, research, and job-oriented students’ activity in the process of 
learning Latin; monitoring of psychological characteristics which accompany formation of students’ speech 
competence;  training the skills of emotional self-regulation; students’ own reflexion on their strong and 
weak points in the motivation and communicative components of training and professional activity.  

5. Conclusions 
Psycholinguistic mechanisms (comprehension, mnemonic organization of speech activity, speech 

analysis and synthesis) are of paramount importance in the formation of professional speech competence. 
They provide self-knowledge and self-realization and contribute to realization of professional and personal 
potential of a future specialist, focusing on the individuality of every communication subject. Student’s 
individual study style and his psychophysiological characteristics is a key factor to be taken into 
consideration when forming speech competence at the Latin language classes, grammatically correct use of 
medical terms being the criterion. Continuous and sensible memorizing of the vocabulary includes direct or 
mediated interest towards learning Latin, thus contributing to the efficacy of speech competence formation. 
Spontaneous memorizing of the language material in Latin provides for the presence of personal cognitive 
motives which are determined by the medical students in different ways, though recognition of the fact that 
learning Latin is indispensable for professional communication. Formation of the speech competence largely 
depends on the correlation of acquired knowledge and skills in Latin and positive emotional attitude to the 
discipline.  
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Abstract 
The views of A. Zaporozhets, a famous psychologist of the 20th century, concerning child’s mental 

development and childhood have been revealed in this article. The general scientific (historical-pedagogical 
analysis, generalization, retrospective, chronological), historical and genetic, comparative, problem-target, 
axiological and prognostic methods have become the basis for carrying our this study. A. Zaporozhets 
looked on childhood as a unique, valuable period. A. Zaporozhets noticed that child’s development has 
integrated nature. It means that child’s all mental processes (perception, thinking, imagination, emotions 
etc.) develop in cooperation and relationship. A. Zaporozhets investigated the physiological bases of 
psychic, the peculiarities of child’s thinking, speaking, will, feelings, imagination, memory, attention and 
perception, character and temperament. Besides, A. Zaporozhets studied the origin and nature of emotions, 
the peculiarities of the formation of thinking at different stages of early and preschool development, 
regularities and conditions of transfer from visual-operative and visual-imaginative thinking to verbal, 
reasoning thinking as well as the possibilities of forming children’s generalized ideas about surrounding 
reality. The periods of childhood (infantile, pre-preschool, preschool and primary school age) which were 
determined by A. Zaporozhets and the specific features of children’s education at different stages of age 
have been characterized. The scientist made a conclusion that children’s age mental development, which 
depends on gaining general social experience, has deep organic basis, which creates necessary background 
for development and depends greatly on the peculiarities of functioning of appropriate organic systems 
which realize different kinds of children’s activity. A. Zaporozhets emphasized that the development of 
child’s cognition starts from perceptible cognition, then rises to corresponding concepts, and finally it 
returns to reality and practice. The results obtained in the works of A. Zaporozhets laid the foundations of 
new understanding of emergence and functions of mental behavior regulation. 
Keywords: Child, Childhood, Mental Development, Integrity. 

1. Introduction 

Modern science considers childhood as a original, unique and valuable period of children’s life. 
During this period, their socialization, preparation for life and development of all mental processes occur. 
It’s necessary to underline that this development has integrated nature – it means that all mental processes 
are interrelated and interdependent. 

L. Vygotsky [12] was the first to launch the idea of integrated nature of the process of child’s 
development, and his followers confirmed this idea with the results of their numerous researches. 
A. Zaporozhets was one of these followers. He studied and analyzed the peculiarities of child’s integrated 
development basing his work on the ideas of cultural-historic approach launched by L. Vygotsky. Working 
out the theory of the development of children’s perception by means of formation and improvement of 
perceptive actions and determining the periods of childhood were among the achievements of this 
prominent scientist. 

2. Literature Review 
The analysis of the scientific works of the research topic has shown that modern scientists investigate 

various aspects of the scientific heritage of A. Zaporozhets. The problem of artistic sensibility in the scientific 
heritage of A. Zaporozhets has been studied by D. Aranovskaya-Dubovis and K. Homenko [1]. The views of 
A. Zaporozhets on preschool child’s development have been investigated by D. Aranovskaya-Dubovis and 
Ye. Zaika [2], Ya. Kolominsky and Ye. Panko [6], Ye. Kravtsova and G. Kravtsov [7], V. Kudryavtsev [8]. 
Besides, N. Piddyakov [9], N. Titova [10] have revealed the humanistic basis of children’s education in works 
of A. Zaporozhets. The study of ontogeny of person’s psychic in works of A. Zaporozhets has been described 
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by V. Zinchenko [15]. Moreover, L. Venger [11], M. Ielagina and A. Ruzskaya [5] studied the general 
contribution of A. Zaporozhets to the development of psychological science. However the problem of views 
of A. Zaporozhets on childhood and a child has not been considered yet. 

This research is an integral part of the scientific-research program of the Department of Pedagogy at 
H. S. Skovoroda Kharkiv National Pedagogical University. 

The aim of the paper is to reveal the views of A. Zaporozhets on childhood and child’s mental 
development. 

3. Method 
A complex of methods has been used to carry out this research. The general scientific methods 

(historical-pedagogical analysis, generalization, retrospective, chronological) have been the basis for 
investigation of the dynamics of the psychological views of A. Zaporozhets. The historical and genetic 
method has enabled the authors to analyze the development of ideas of childhood and attitude to children in 
the middle of the 20th century, the period of conducting active investigations by A. Zaporozhets. The 
comparative method provided the opportunity to compare A. Zaporozhets and other scholars’ ideas about 
child’s development and childhood, to distinguish similar and different ideas. The problem-target method 
has enabled the authors to compare literary sources and scientific materials which revealed the development 
of the ideas of childhood and child’s mental development in the middle of the 20th century. The axiological 
method has contributed to substantiation of value attitude to childhood, its integrated nature and children 
during the 20th century. The prognostic method has enabled the authors to outline the perspectives of 
creative use of the A. Zaporozhets’ ideas about childhood and children’s mental development in modern 
educational practice.  

The psychological and pedagogical sources of the funds of the state and university libraries, 
information of periodicals and the original works of A. Zaporozhets have become the main basis for writing 
this article. 

4. Results 
The Uuniqueness of Cchildhood 

The idea of value of childhood and a child got an interesting content in works of A. Zaporozhets and 
his scientific school. Preschool childhood, children’s fate, their education, formation, development and 
happy childhood became a core of the scientific, personal lifelong interests of the scientist [13]. 
A. Zaporozhets took much notice of the period of childhood, indicating that “during childhood a person 
masters social experience, accumulated by previous generations. When imitating adults, listening to their 
verbal instructions and explanations, a child gains new knowledge and skills, learns to think logically and to 
regulate his behavior consciously” [14, p. 199]; “during childhood child’s relationships with surrounding 
people and environment change significantly. The nature of his activity changes too” [14, p. 199]. Besides, 
the scientist emphasized that in childhood children’s “grounds of correct attitude to people, themselves, 
their work are laid” [14, p. 211], abilities develop intensively, new needs an interests, features are formed, 
and personal orientation is foreshadowed. 

The Peculiarities of Child’s Mental Development 
From this point of view, A. Zaporozhets wanted to investigate the peculiarities of child’s mental 

development. What is more, the scientist said that child’s development had integrated nature, and it is 
impossible to study certain mental processes separately from the others. At the same time, it is important to 
note that the scientist considered the mental development as self-development, spontaneous self-unfolding 
the inner contradictions of child’s activity (for example, contradictions between child’s physiological, mental 
capabilities which have grown and formed types of relationships with people around and forms of activity) 
which are the reasons for age crises. 

A. Zaporozhets emphasized that veritable driving forces of development were not outside the process 
of development, they are inside it. From his point of view, child’s universal human and individual organic 
peculiarities and the course of their maturation in the ontogeny are the necessary conditions of mental 
development, and at the same time social environment is a source of development, a reservoir of the social-
historic experience through gaining which a child becomes a person [13]. 
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So, A. Zaporozhets, when asserting that the most intensive development of psychic is during 
childhood, carried out a complex investigation of ontogeny of child’s psychic (physiological bases of psychic, 
the peculiarities of thinking, speaking, will, feelings, imagination, memory, attention and perception, 
character and temperament). At the same time the scientist claimed that physiological and mental 
development is not steady and uniform during childhood, and he distinguished the specificity of 
development of all mental processes at different age stages of childhood.  

For instance, A. Zaporozhets carried out a great complex of investigations of the development of 
child’s thinking, emphasizing the integrity of mental processes. The scientist pointed out that “…we cannot 
investigate children’s thinking and their development distinguishing certain operations and certain methods 
from it” [13, p. 199]. It was shown that this process is based on practical generalizations which arise when a 
child solves similar practical tasks and mean transfer of the method of action, formed while solving one task, 
to the others [13]. The scientist paid particular attention to the kinds of thinking which are the most typical 
for children – visual-operative and visual-imaginative. A. Zaporozhets studied the peculiarities of the 
formation of thinking at different stages of early and preschool development, regularities and conditions of 
transfer from visual-operative and visual-imaginative thinking to verbal, reasoning thinking. Moreover he 
studied the possibilities of forming children’s generalized ideas about surrounding reality. With children’s 
further development their thinking becomes relatively independent and takes the form of discursive 
thinking. Nevertheless, it preserves very close link with action [13]. 

It’s important to note that the scientist took much notice of correct development of child’s thinking 
during childhood, emphasizing that “the development of child’s personality, change of his life relations and 
the development of his activity are the basis for the development of child’s thinking, transfer from direct 
perception of reality to deeper understanding of it” [13, p. 192]. At the same time, “the integration and 
coordination of certain ideas between themselves which leads to the simplest conclusions, i.e. emergence of 
thoughts which are relatively independent of direct perception and manipulation with a thing” [13, p. 203] 
occur in childhood. 

When working at the problem of the development of mental processes, A. Zaporozhets emphasized 
the role of person’s activity in this process. In the scientist’s opinion, genetic roots of thinking and speaking 
are in practical activity. This was proved by numerous researches of other psychologists (L. Bozhovich [3], 
V. Zinchenko [16] and others) who assigned that thinking shows itself firstly as a practical action, and this 
practical intellectual action encourage creating generalizations; then first practical generalizations appear in 
this intellectual action. This appearance and use of the concept in the process of practical action was called a 
transfer. 

The elaboration of the theory of development of children’s perception by means of formation and 
improvement of perceptive actions is one of the main results of the researches carried out by A. Zaporozhets. 
The scientist paid great attention to the study of perception of pieces of art, music, the visual perception of 
things, movements and activity. He and his colleagues (D. Aranovskaya-Dubovis and K. Homenko [1], 
G. Granik and O. Kontsevaya [4] and other scholars) carried out the researches of children’s perception on 
the basis of fairytales, fables, children’s performances, illustrations of pieces of art. The analysis of forming 
the aesthetic perception of preschool children and primary schoolchildren led the scientist to the conclusion 
about the existence of children’s expressive movements which serve as “support” for characters of stories 
when a child nearly becomes a participant of events which take place [13, p. 10]. More complex forms of 
emotional empathy and imaginary action in imaginary situation, which become independent of external 
action, form on this basis. At the same time, this support can facilitate the understanding (of a fairytale, for 
example), but it can also be an obstacle (for example, for understanding a fable as a special inner action is 
necessary for understanding it).  

After revealing this phenomenon, A. Zaporozhets began to study the role of movements of hands in 
the process of tactile perception of the forms of different things. In his works the scientist revealed the active 
character of processes of form perception, identified different ways of creating images, pointed out the 
necessity of child’s independent action with a thing and insufficiency of passive hand movement along the 
contour of a thing for forming full image. For this reason, in the scientist’s opinion, child’s perception is in 
gradual mastering more and more complex perceptive actions, and the development of perception is 
determined by general development of child’s practical activity. For example, the perception of a baby of the 
first months of life is characterized by recognition of old and new objects which differ from each other by 
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shapes, colour, size etc. Starting from his third-fourth months of life, baby’s simplest practical actions, 
connected with taking things, manipulations of them, moving in space, begin to develop, which influences 
the development of perception of forms and shapes of objects. Later, starting from the second year of life, a 
child (being under adults’ influence) begins to master the simplest instruments, change an object using the 
other one. Now a child can perceptually anticipate dynamic interrelations between his own body and 
objective situation; besides he can anticipate transformations between presentive relations – and this all 
promotes clearer and more adequate perception. At junior preschool age child’s grasping movements and 
practical manipulations are very important in his perception and acquaintance with objects. At middle 
preschool age various ways of visual and tactile acquaintance with objects, which mostly aims at 
determining the peculiarities of certain details which are evident, begin to distinguish and differ. The 
perception of preschoolers and junior pupils has more integrated nature; complex types of visual analysis 
and synthesis, the ability to break down a visual object into parts and then to combine, unite them in whole 
are formed. Children become capable to restore the system of interrelations of different parts of an object 
that they perceive. At the same time A. Zaporozhets emphasized that mastering the sensor standards, which 
are common in certain social environment, and the ways of their using are very important for the process of 
children’s perception [13]. 

Besides, A. Zaporozhets noticed that children’s mastering some new actions starts form their 
investigation the conditions of carrying out the task, and only after it the performing begins. The indicative 
link plays a decisive role in this process. Child’s systematic and full study of the situation, his determination 
of aspects, which are essential for carrying out a task, influence the success of performing the action, ease 
and frequency of mastering it. That is why adults’ organization of child’s full orientation in a task is the most 
effective method of mastering new actions [13, p. 15]. 

At the first stages of mastering, the orientation has expanded external nature and includes different 
movements and manipulations with the objects which a person will have to interact with. At the next stages 
the orientation gradually retreats to the internal plan and becomes inconspicuous. From this point of view, 
A. Zaporozhets made the conclusion that “… mental processes are indeed indicative actions which are 
performed on the internal plan” [13, p. 15]. The results obtained in the investigations by A. Zaporozhets laid 
the foundations of new understanding of emergence and functions of mental behaviour regulation. 

While investigating the peculiarities of formation of person’s perception in childhood (especially in 
preschool childhood), the scientist noticed that the development of attitude to literary work makes its way 
from child’s direct naive participation in events which depict to more complex forms of aesthetic perception 
which (for the correct assessment of the phenomenon) need an ability to take a position independently of 
them, as if looking at them from the side. 

So, a child is not egocentric in his perception of literary work. Gradually he learns to take a position of 
a character, to support this character in the mind’s eye, to be pleased with the character’s success and to get 
upset because of the character’s failures. The formation of this inner activity at preschool age allows a child 
to understand the phenomena which he does not perceive directly and to understand the events in which he 
does not take part, which has crucial importance for further mental development [13, p. 73]. 

For realizing something a child needs to act relative to an object which he perceives. Real factual 
acting is the only form of activity that is affordable for a child. In order to acquaint with an object, a little 
child needs to take it in his hands, touch it, put it into his mouth etc. While growing up, an inner activity of 
imagination becomes possible for a child, besides practical contact with reality. A child can act not only in 
his real life but in thoughts, not only in circumstances which are perceived directly but also in imaginary 
circumstances. 

A. Zaporozhets considered a fairytale to be important for the development of mental processes. For 
example, the scientist emphasized: “A game and listening to fairytales create favourable conditions for 
emergence and development of this fragile form of a child’s mental activity. There are some kinds of 
transitional forms from real factual acting with an object to reflections on it here. When a child begins to 
master this form of activity, new possibilities for his/her cognition become available. … Other ideas, which 
cannot reach child’s mind as they are presented in intellectual form, can be realized by him and touch deeply 
when they change into artistic image. … The moral essence of an action, if it is presented not in the form of 
abstract consideration but in the form of real concrete action, can be understood by a child very early” [13, p. 
77]. 
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Furthermore, A. Zaporozhets investigated the question of origin and nature of emotions. The 
reflection of reality in the form of emotions is “preconceived” reflection. In the course of it special emotional 
impressions which distinguish and often exaggerate the peculiarities of objects, situations, impressions 
which determine their essence and value for children emerge [13, p. 19]. A. Zaporozhets revealed the stages 
of emergence of children’s emotions. First they form in the course of practical activity, child’s real 
interrelations with surrounding people. A child has certain emotions after performing some action that was 
estimated by adults. Then a child moves to emotional anticipation of the results of his/her action, their 
feeling as emotionally deep images, and that enables a child to correct his behaviour, to regulate it according 
to expected results. So, A. Zaporozhets managed to do a lot for understanding the features and principles of 
the development and functioning of emotions.  

There was one common thing in the studies of mental processes by A. Zaporozhets – it is that the 
scientist considered the development of them all as mastering the specific kind of actions which are directed 
at solving certain tasks. For instance, in perceptive processes they are actions directed at highlighting and 
fixation of external features of objects; in intellectual processes they are actions which lead to distinguishing 
and generalization of relations, in emotional processes they are actions through which assessment of essence 
of a situation for a person is undertaken [13, p. 19]. The formation of all kinds of mental actions takes place 
in a child’s conscious practical activity and includes transfer from external forms of orientation, which 
emerge in the process of mastering the activity, to their inner forms. 

It’s important to notice that while working at the theory of cultural-historic development of higher 
mental functions A. Zaporozhets introduced a new element into the context of this theory – “child’s 
mastering the specifically human actions which are an earlier (in comparison with a symbol) source of 
emergence of higher mental functions” [13, p. 8]. 

In general, the question of human action became the central problem of the investigations carried out 
by A. Zaporozhets. In this field he worked out an integrated and original theory – the theory of psychology 
of action. The question of action was studied in the sphere of human motorics, sensibility, perception, 
thinking, emotions [13]. Having this in mind, A. Zaporozhets analyzed the theory of cultural-historic 
development from the position of psychology of action, as he thought that a child discovers the world not 
through theoretical consideration but through practical action. In the process of elementary actions with 
objects a child gets to know their various features and begins to take them into consideration, to adapt his 
motor capabilities to them. The emerging way of action, in which cognitive and practical components are 
merged, is reflection of an object in real life. Only a bit later perception and thinking become relatively 
independent, act as preparatory stages in solving practical tasks and then they act as special activities with 
their own motives, aims and tasks [13, p. 9-10]. 

The Periods of Childhood 

Besides, A. Zaporozhets distinguished the periods of childhood (infancy, pre-preschool age, preschool 
age and primary school age) which are characterized by certain relation of the processes of maturation of the 
nervous system and mental development the specificity of which is mostly determined by the specificity of a 
kind of children’s activity that is common for a certain period. Approval of qualitative uniqueness and 
timeless value of different periods of childhood, unique capacities which emerge during them for formation 
of certain mental processes and qualities is the central idea of the theory of child’s metal development which 
was worked out by A. Zaporozhets [13, p. 22]. 

In the scientist’s opinion, certain psychological new formations are typical for certain periods of 
childhood. For instance, the emergence of the level of perceptive actions which are performed in the process 
of perception of a certain situation and showing the feelings of love, affection for the nearest adults, empathy 
with them in emotional sphere are typical for the period of early childhood; the emergence of the level of 
imaginary changes of reality in visual-imaginative thinking, spreading love, empathy to wider number of 
people (children and adults) are typical for preschool age; the emergence of the level of intellectual actions 
which are performed through symbolic system in the sphere of abstract conceptual thinking, formation of 
higher social feelings are typical for school age [13]. It is necessary to notice that A. Zaporozhets wanted to 
study children’s mental development during each age stage as formation of the integrated level of behavior 
regulation, which is characterized by the system of interrelated cognitive and motivational-emotional 
qualities. The ideas of the great role of the periods of childhood promoted the formation of the concept of 
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upgrading children’s development that means the necessity of full use of the specific conditions of each 
period. This concept was the basis for developing the theory and practice of preschool education in our 
country in the 1960-1980th.  

A. Zaporozhets paid much attention to the investigation of the patterns of age development of the 
psyche. The question of the conditions and driving causes of mental development and the question of its 
stages (or levels) took the central places in this works [13, p. 20]. The scientist noticed that certain mental 
processes develop not independently but as features of child’s integrated personality that has certain natural 
inclinations, lives, acts and becomes an adult in certain social conditions.  

A. Zaporozhts was the first to pose the problem of interrelation of child’s development and 
maturation in his works. Taking into account the data of children’s psychology, genetic physiology and age 
morphology, he asserted that this interrelation has bilateral nature. On the one hand, maturation of a child’s 
organism has stage nature and does not engender new psychological formations, but at each age stage it 
creates peculiar background for gaining new experience, mastering new methods of activity and forming 
new mental processes. On the other hand, there exists inverse relationship – maturation depends on 
development, which is caused by child’s life and education. 

At the same time, A. Zaporozhets emphasized that we could not deny the qualitative uniqueness of 
different age periods of child’s development and look upon them as demonstration of immaturity and 
imperfectness of a little child. On the contrary, psychological formations which appear at early age stages 
have absolute value for person’s comprehensive development and make their own unique contribution to 
formation of human personality [1]. 

Besides, A. Zaporozhets asserted: “… there is a false statement that spiritual advancement of mankind 
can be achieved by means of artificial acceleration of children’s development and reduction of childhood” 
[13, p. 257]. In the scientist’s opinion, human childhood, which is fairly long and rich in psychological 
formations, is person’s most significant achievement and advantage. Childhood makes it possible for a child 
to contribute to the heritage of spiritual and moral culture created by society, to form abilities and moral 
qualities which are specific to humans, and due to gaining the experience of earlier generations it makes it 
possible to develop and move forward, improving and increasing it. For this reason, there is a special task of 
society – “it should not restrict childhood, but it should improve the content, forms and methods of 
education in order to provide with gradual step-by-step formation of … children’s physical and spiritual 
qualities, … their creative abilities and high moral motivation at every age stage of their development” [13, 
p. 257]. 

Moreover, A. Zaporozhets wanted to put the results of his psychological researches into pedagogical 
practice. For instance, he distinguished the peculiarities of organization of educational process at different 
stages of person’s formation. For example, educational process in first years of child’s life has a peculiar 
character: a child gets to know objects of different shapes, he is shown their movements; adults want a child 
to make these movements himself, to mane the objects, and thus a child’s acquaintance with objects, their 
features and names takes place. At preschool childhood, due to the increase of children’s physical and 
cognitive abilities, children’s elementary geographical, physical and mathematical representations are 
formed if proper gaining and generalization of experience by children are organized. In general, during 
preschool childhood the circle of ideas which are necessary for further learning school subjects becomes 
wider, new motives of cognitive activity which make it possible to gain new knowledge systematically and 
consciously are developed. The character of activity (even game activity) of junior schoolchildren changes 
and becomes more complex. Now adults want a child to be more attentive, to show his focusing on certain 
problems, to make efforts to solve learning task, to demonstrate independence, etc. A. Zaporozhets 
emphasized that the development of child’s cognition starts from perceptible cognition, then rises to 
corresponding concepts, and finally it returns to reality and practice.  

5. Discussion and Conclusion 
Thus, A. Zaporozhets paid the main attention to the study of genetic connection between child’s 

external practical activity and the development of his inner mental activity. From this point of view the 
scientist, according to the idea of integrity and uniqueness of personality of a child, comprehensively 
investigated the development off children’s perception, thinking, imagination which A. Zaporozhets 
considered as mastering the specific kind of actions aimed at solving certain task. In his researches the 
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scientist made a conclusion that children’s age mental development, which depends on gaining general 
social experience accumulated by earlier generations, at the same time has deep organic basis, which on the 
one hand creates necessary background for development and on the other hand it depends greatly on the 
peculiarities of functioning of appropriate organic systems which realize different kinds of children’s 
activity.  
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Abstract 

Sports activities organized by the municipalities are considered important for the efficient evaluation 
of the leisure time of the children. However, when the literature is examined, the results of these sports 
activities organized for children; it seems that there is no study evaluating internet addiction, 
communication skills and sense of optimism. The purpose is to examine the effect of  leisure time sports 
organized by the Municipalities on the internet addiction, optimism and communication skills of children 
aged 10-12. In line with this purpose, after the ethics committee and Municipalities permissions, 10-12 years 
old children and their parents were informed about the research. Information survey, internet addiction, 
optimism and communication skills scales were applied to those who received approval from their families 
and wanted to participate in the research voluntarily. Then, 12-week sports exercises were carried out. At the 
end of 12 weeks, the same scales were reapplied. When the data were analyzed, It was determined that 12-
week sport was effective in improving internet addiction symptoms and increasing the sense of optimism 
and communication skills. Symptoms of internet addiction who especially who have not become chronic, 
sports activities are considered important for the emotional recovery in individuals who have a feeling of 
pessimism and who have difficulties in communicating. In this regard, it is thought that sporting leisure 
time activities should be planned and implemented in schools. As a result, in order to reduce internet 
addiction, improve communication skills and increase the sense of optimism, it was found important to 
encourage children to sports and increase sports activities.    
Keywords: İnternet addiction, Optimism, Communication Skill, Sports. 

2. Introduction 

With the development of information technologies and the widespread use of the internet, some 
changes have occurred in people's daily lives. Print books have been replaced by online libraries and games 
with friends have been replaced by computer games. In this way, communication through social networks 
has become widespread and face-to-face communication has decreased [1,2]. In a study, considering the 
answers to the questions about the things that have changed in children's life with the use of computer and 
internet, it is seen that many things have changed. It was determined that 10.4% of children do less sports, 
30.1% read less, 25.9% spend less time with their family, 33.6% study less, 10.8% sleep less, 19.4% watch less 
television and 11% participate less in social activities such as cinema, theater, travel, etc [3].   

Different solutions are tried to be created for the emotional problems that may negatively affect the 
communication skills of children and young people as a result of less work, less sleep and constant internet 
activity due to spending time at the computer at home. In order to find solutions, some efforts have been 
made recently by local administrations to enable children and young people to spend their free time 
efficiently and to be more socially active and to prevent negative habits. Sports schools are opened for 
children and young people by municipalities within the scope of these studies to encourage them to 
participate in sports regularly.  Examining the literature; it is seen that there is no study evaluating the 
results of the sports activities organized by the municipalities for children in terms of internet addiction, 
communication skills and sense of optimism. In this respect, it was aimed to test whether the routine sports 
activities organized by municipalities had a positive effect in terms of children’s internet addiction, sense of 
optimism and communication skills. It was also aimed to evaluate whether these results varied according to 
socio-demographic variables. Thus, it was investigated whether routine sports programs had an impact on 
reducing internet addiction, improving the sense of optimism and communication skills. 

2. Literature Review 
Optimism is explained as the tendency of individuals to perceive positive events and hope to face 

them [4]. It is stated in the literature that features such as optimism or pessimism are effective in people's 
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response to coping with events. One of the many tools used to deal with events is the internet. It has been 
suggested that especially children use the Internet to communicate more, have fun and feel good. It was 
explained that the duration and purpose of using the internet to feel good also caused internet addiction [5].  

The concept of internet addiction is defined by Egger and Rauterberg (1996) as being unable to give 
up a substance or behavior or being uncontrolled [6]. Addiction is not only based on a situation such as 
smoking, alcohol, drugs but different addiction types such as eating, game, computer, television, shopping, 
internet have also been defined [7, 8]. Although uncontrolled behaviors and negative results of these 
uncontrolled behaviors are observed in all addiction groups, their continuous recurrence is considered as a 
differential diagnosis for addiction [9]. It has been mentioned that as in other addictions, lack of tolerance 
and withdrawal symptoms are also seen in internet addiction and that interpersonal conflict is experienced 
with the development of tolerance [10]. Healthy internet use is stated as the use of internet by individuals in 
a suitable timeframe without feeling any discomfort in line with the desired goal [11]. In the studies 
conducted, it has been reported that internet and online communication have negative effects on adaptation 
and psychological well-being and that psychological well-being is negatively affected by the increase in the 
duration of internet use [12,13,14,15]. According to some research examining the first quarter of 2016, it is 
seen that a high rate of the individuals in Turkey such as 94.9% use the internet regularly [16]. Also, 
considering that today children experience situations such as studying less and increasing negative habits 
due to the increase in their internet use, it is stated that this situation can be considered as a kind of addiction 
[11].   

3. Method 
3.1. Participants 

This is an experimental study based on the pretest-posttest pattern. The population consists of 
children aged 10-12 newly registered in sports schools in İzmit district of Kocaeli Metropolitan Municipality 
in Turkey. 

3.2. Materials 
Information Survey: A 13-question information survey prepared by the researchers in the light of the 

literature information was conducted in order to determine the socio-demographic characteristics of the 
children that may affect their internet addiction, optimism and communication skills. 

Internet Addiction Scale: A 20-item “Internet Addiction Scale” form which was prepared by 
Kimberley Young (1998) [17] from the "Psychoactive Substance Addiction" criteria of DSM-IV and was 
adapted to Turkish by Bayraktar (2001) [18] was used. It is a six-point Likert- type scale. Those who scored 
80 and higher were defined as "Pathological Internet Users", those who scored 50-79 as "Showing Limited 
Symptoms" and those who scored 50 and lower as "Showing No Symptoms". 

Optimism Scale: It was developed by Balcı and Yılmaz (2002) [19] to measure the optimism levels of 
university students. The maximum score that can be obtained from the Likert-type scale consisting of 18 
items is 96, and the lowest score is 24. It was later adapted to primary education students by Çalık (2008) [20] 
as a 5-point likert scale including 18 questions. The highest score that can be obtained from the scale which is 
adapted to primary school students is 90 and the lowest score is 18.  

Communication Skills Scale: It is a five-point likert scale which was developed by Korkut (1996) [21] 
to understand how individuals evaluate their communication skills and the Cronbach Alpha value of which 
was found as .80. The scale consists of 25 items in total and the highest score that can be obtained is 125. The 
high score indicates that individuals evaluate their communication skills positively. 

3.3. Procedure 
Research Permits and Sample Selection: After obtaining a written permission from Kocaeli 

Metropolitan Municipality for the research, an approval was obtained from Kocaeli University Human 
Research Ethics Committee (KU GOKAEK 2018/167). Following the ethics committee approval, it was 
determined that there are 35 sports schools in Izmit District of Kocaeli Province. Among these sports schools, 
25 sports schools with the highest number of 10-12-year-old children were selected as the sample. By visiting 
these selected 25 sports schools, the parents and their children aged 10 to 12 years were provided with 
information about the research. After the informing process, the ones who wanted to participate in the 
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research voluntarily and received approval from their families were included in the scope of the research. 
After the consent forms were signed, the scale filling process started. After the application of the pretests, 
forms were evaluated quickly and 300 children in the 10-12 age group who experienced the symptoms of 
internet addiction at a pathological or limited level and who had recently started the sports school were 
included in the study. In this experimental study, 300 children attended the sports school for 12 weeks after 
the pretests. During this 12-week period, only sports activities were implemented without any intervention 
other than sports programs. The same scales were repeated as a posttest at the end of 12 weeks. Thus, 
whether there was a change in internet addiction, sense of optimism and communication skills were 
examined and in accordance with the purpose of the research; the impact of the sports programs carried out 
under the municipality was tested. 

Data Analysis 
The data obtained in the research are presented as mean, standard deviation and percentage. 

Parametric tests were preferred for testing hypotheses since the data showed normal distribution when they 
were analyzed in SPSS 21,00 package program. Independent-Samples T Test was used for the comparison of 
Independent Samples, Paired-Samples T Test for dependent groups and One Way Anova test for multiple 
groups. Scheffe, which is accepted as a flexible post hoc test, was used to determine which groups the 
difference was between, because the variances were homogeneous and the group numbers were not equal. 
Statistical significance level was accepted as 0.05 

4. Results 
In this section, the results obtained from the internet addiction, optimism and communication skills 

scales and socio-demographic findings are included. 
Table 1 shows the percentage distribution according to the variables of age, grade and gender of the 

children participating in the sports activity.  

Table 1. Percentage distributions regarding the sociodemographic characteristics of the participants 

                Variables Frequency (N) Percentage (%) 

 
Age 

10 years old 92 49.5 

11 years old 36 19.4 

12 years old 58 31.2 

Grade level 4th grade 92 49.5 

5th grade 36 19.4 

6th grade 58 31.2 

Female 108 58.1 

       Gender Male 78 41.9 

Table 2 gives the percentage distribution showing the parental education, family income and sibling 
status of the children participating in the study. 

Table 2. Percentage distribution regarding the family status of participants 

                     Variables Frequency 
(N) 

Percentage 
(%) 

 
 

      Mother 

  Illiterate 18 9.7 

  Literate 22 11.8 

  Primary education 32 17.2 

  Secondary education 85 45.7 

  University 29 15.6 

   Illiterate 13 7.0 
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      Father 

  Literate 18 9.7 

  Primary education 42 22.6 

  Secondary education 80 43.0 

  University 33 17.7 
 

 
 
 

Family Income 
 

  1000 and below 9 4.8 

  1001-1500 30 16.1 

  1501-2000 71 38.2 

  2001-2500 35 18.8 

  2501 and above 41 22.0 

 
 
 

  Siblings 

     None 4 1.3 

    1 sibling 56 30.1 

    2 siblings 75 40.3 

    3 siblings  36 19.4 

    4 siblings 6 3.2 

    5 siblings and more 13 7.0 

Table 3 shows the rate of internet addiction symptoms before and after the children participated in 
sports activities. Before doing sports, 12.0% of the children were in the group of "pathological internet users" 
and 88% were in the group of "showing limited symptoms". After participating in the 12-week sports 
program; it was determined that the rate of those with limited symptoms decreased to 30.7%, while the rate 
of those who did not show any symptoms was 69.3% and there was no one showing pathological internet 
user symptoms anymore, 

Table 3. Distribution of internet addiction symptoms before and after participating in the 12-week sports program 

    Pretests Posttests 

Applied Scales N  (%) N % 

Pathological Symptoms 36 12.0 -  - 

Limited symptoms 264 88.0 92 30.7 

No symptoms - - 208 69.3 

As shown in Table 4, the mean score of the internet addiction scale, which was 54.67 ± 20.07, 
significantly decreased to 36.88 ± 19.15 following the 12-week sports program (p = .000; p <0.05). While the 
optimism scale score was 47.22 ± 14.43, it increased significantly to 59.39 ± 15.34 34 following the 12-week 
sports program (p = .000; p <0.05). Also, the communication skills scale score, which was 64.37 ± 17.61 before 
the application of the program, increased significantly to 80.62 ± 19.30 in the posttests (p = .000; p <0.05).  

Table 4. Pretest-posttest comparison of internet addiction, communication skills and optimism scales (Paired-Samples 
T Test) 

Applied Scales Pretest  Posttest T P 

Internet  addiction 68.1 ± 11.19 47.43 ± 13.37 20.091 .000* 

Optimism 44.00 ± 11.40 57.50 ± 13.64 -13.205 .000* 

Communication skills 60.37 ± 15.89 75.23± 15.22 -14.903 .000* 

As seen in Table 5, in the pretests of internet addiction, optimism and communication skills, there is 
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no statistically significant relationship between the mean scores of internet addiction and communication 
skills in terms of grade variable. However, the posttests of internet addiction (p = .020; p <0.05) and 
communication skills (p = .030; p <0.05) and the pretests of the optimism scale (p = .021; p <0.05) are found 
significant in terms of grade level. 

Table 5. Results of variance analysis of scale means by grade level 

Scales Variables      Mean  ± Sd      F  P Scheffe 

Internet addiction Pretest 

 

4th gradea 55.02 ± 20.57  

2.30 

 

.102 

 

5th gradeb 59.20 ± 19.01 

6th gradec 51.83 ± 19.55 

Internet Addiction Posttest 4th gradea 35.47 ± 20.18  
3.97 

 

.020 
 
a-b 
b-c 

5th gradeb 43.78 ± 17.30 

6th gradec 35.53 ± 17.80 

Optimism Pretest 4th gradea 48.38 ± 14.50  
3.92 

 
.021 

 
a-b 
b-c 

5th gradeb 42.06 ± 12.05 

6th gradec 48.05 ± 14.99 

Optimism Posttest 4th gradea 60.17 ± 16.63  
1.54 

 
.214 

 

5th gradeb 55.92 ± 11.64 

6th gradec 59.94 ± 14.83 

Communication Skills 
Pretest 

4th gradea 66.43 ± 17.51  
2.14 

 
.119 

 

5th gradeb 61.76 ± 18.25 

6th gradec 62.53 ± 17.24 

Communication Skills 
Posttest 

4th gradea 82.72 ± 19.48  
3.55 

 
.030 

 
a-b 5th gradeb 74.40 ± 15.81 

6th gradec 80.55 ± 20.10 

In Table 6, no significant difference is found in terms of gender in any of the three scales. 

Table 6. Scale analysis according to gender (t test) 

Scales Female                            
mean ± sd 

Male                                      
mean ± sd 

 
T 

 
P 

Internet addiction Pretest 54.50 ± 20.73 54.90 ± 19.19 .170 .865 

Internet Addiction Posttest 37.28 ± 20.35 36.31 ± 17.39 -.433 .665 

Optimism Pretest 46.76 ± 14.20 47.86 ± 14.78 .652 .515 

Optimism Posttest 58.97 ± 16.62 59.97 ± 13.39 .555 .579 

Communication Skills Pretest 63.06 ± 16.74 66.19 ± 18.68 1.517 .130 

Communication Skills Posttest 79.48 ± 19.39 82.21 ± 19.14 1.211 .227 

In Table 7, when the scale results of the children are analyzed according to age variable, the pretest 
scores of the three scales are found insignificant. In the posttests, while the optimism scale scores and the 
communication skills scale are insignificant; there is a significant difference in internet addiction scale in 
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favor of the 11 age group (p = .044; p <0.05). 

Table 7.  Results of the variance analysis of the scale means by age 

Scales Variables      Mean  ± Sd      F  P Schefe 

Internet addiction 
Pretest 

10a years old 68.75 ± 12.22  
1.445 

 
.238 

 

11b years old  69.55 ± 10.87 

12c years old 66.069 ± 9.56 

Internet Addiction 
Posttest 

10a years old 46.69± 13.98  
3.163 

 
.044* 

 
a-b 11b years old 50.0± 12.16 

12c years old 46.79± 13.21 

Optimism Pretest 10a years old 43.79 ± 12.53  
.938 

 
.393 

 

11 years old 43.52± 10.78 

12 years old 44.65± 10.09 

Optimism Posttest 10 years old 57.10± 14.95  
.800 

 
.450 

 

11 years old  57.82 ± 11.82 

12 years old 57.89 ± 12.90 

Communication Skills 
Pretest 

10 years old 62.89 ± 16.24  
2.074 

 
.127 

 

11 years old  57.17± 15.43 

12 years old 59.75± 15.39 

Communication Skills 
Posttest 

10 years old 76.28± 15.19  
2.462 

 
.087 

 

11 years old  71.42 ± 14.34 

12 years old 76.26± 15.66 

5. Discussion and Conclusion 

This study was limited to children in the 10-12 age group who experienced the symptoms of internet 
addiction at a pathological or limited level and started a sports school for the first time. Also, their lack of 
any psychological support is another limitation. According to the results of the data, in the pretests of 
internet addiction, applied before the sports program started, it was found that 12% of the 10-12 age group 
children were pathological internet users and 88% showed limited symptoms. In the posttests applied 
following the 12-week sports program, no symptoms related to internet addiction were observed in 69.3% of 
the children, while 30.7% had limited symptoms. These results showed that the 12-week sport program was 
effective in eliminating internet addiction symptoms of the children (Table 3). Another finding showing that 
sports is effective in eliminating internet addiction symptoms can be seen in Table 4. In this table, when the 
pretests and posttests of the internet addiction scale are compared, the significant drop in the posttest scores 
of the internet addiction scale shows that 12 weeks participation in sports was effective in eliminating 
internet addiction symptoms. In the literature, it is stated that sport used in the treatment of internet 
addiction in addition to the therapy is supportive in the treatment of addiction because it increases self-
control and has a psychologically healing effect [22].  In addition, it is reported that it is important to do 
sports in coping with negative habits and that especially regular exercise should be applied with other 
treatments as it decreases the time spent on the internet and develops a sense of well-being 
[17,22,23,24,25,26].   

Optimism scores were found at a moderate level in the pretests, whereas they increased significantly 
after 12 weeks of regular sports participation. In the literature, it is stated that regular exercise provides 
psychological improvement by increasing the psychological well-being due to the release of serotonin, the 
hormone of happiness, 20 minutes after starting the exercise [27,28,29,30]. In addition, it is suggested that 
with the increase of optimism with the effect of sports, individuals solve their problems with others 
positively and thus their communication skills improve [19,31]. When our findings are interpreted with this 
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information in the literature, participation in sports is thought to positively contribute to the relations with 
the environment along with the general sense of optimism. As a matter of fact, when the mean scores of the 
children are examined; it is observed that communication skills increased significantly in the posttests after 
regular participation in the 12-week sport program. In the literature, it is stated that individuals who exercise 
in a planned manner in their free time have a higher level of communication skills than those who do not, 
they become more ready to establish social relationships and that participating in a sports activity regularly, 
especially under the supervision of a coach, increases self-control and positively contributes to socialization 
and identity formation [22,32,33,34,35,36,37]. Considering this information in the literature, it can be said that 
people who participate in exercise and sports regularly both eliminate their negative feelings by expressing 
themselves and form a kind of social support network by making friends. 

It is stated that spending a long time in the internet environment limits communication, impairs 
functionality and affects socialization negatively and that internet addiction is associated with loneliness and 
social support [25,38].  Taking these explanations into account, it is reported that free time sport activities 
voluntarily participated in without forcing the body is important for the improvement of socialization and 
supports self-awareness and emotion control and affects the optimism and mental health positively 
[39,40,41,42,43]. Considering this information, it has been determined that sports preferred by children of 10-
12 age group as a free time activity strengthens their communication skills, supports optimism by creating a 
sense of well-being and ultimately is effective in eliminating the symptoms related to internet addiction. 
Considering the positive effects of sports in coping with the increasing internet addiction, negative emotions 
and communication problems as a result of easier access to online platforms such as information, games, 
sharing and shopping especially with the use of internet, it is deemed important that sports activities are 
increased by both municipalities and schools and children are encouraged to participate in these activities. 

When the internet addiction scores were examined according to grade, there was no significant 
difference in the pretests, whereas there was a significant decrease in the 4th and 6th grades in the posttests. 
This finding is consistent with the literature [44]. In our findings, it is observed that internet addiction 
increases as the grade level increases. Considering the pretests of the optimism scale, in terms of grade level, 
it was found to be significantly lower in favor of those in Grade 5. However, when measurements were 
repeated after the 12-week sports program, it was observed that the significant difference between grade 
levels disappeared in the posttests. When Table 5 is examined, it is seen that although the difference between 
grade levels is insignificant, the posttest scores increased at all grades level. As the reason for this, it is 
thought that self-recognition occurs with increasing age as the grade level increases and that positive 
thinking improves as a result of the secretion of the serotonin hormone with participation in sports and it 
increases the optimism scores by being reflected in the emotional state of the children positively. When the 
communication skills scale results were analyzed according to the grade level, no significant difference was 
found in the pretests in terms of grade level. However, after regular participation in the 12-week sports 
activity, communication skills were found significant in favor of 4th Graders.  

In terms of gender variable, the results of the three scales were found insignificant. Considering the 
literature, unlike the research findings; it was also seen that there were significant results showing that males 
used more internet and got higher addiction scores [45,46,47]. While the scores of internet addiction scale did 
not show a significant difference in the pretests in terms of age groups, it showed a significant decrease in 
favor of the ages of 10 and 12 in the posttests applied after 12 weeks of participation in sports. It was thought 
that the data obtained by age and grade level supported each other and that the least change was in the 11 
age group. It was also thought that the reasons for the less improvement of internet addiction symptoms 
compared to other ages should be investigated. Considering the literature studies, there are similar results to 
our findings and it is stated that internet addiction is becoming more and more widespread as it facilitates 
things in every field such as accessing information quickly [48,49,50].  

The sense of optimism was found insignificant in both pretests and in terms of age variable. It is stated 
that regular participation in recreational activities affects psychological change as well as biological change 
and it keeps away from stress most importantly and that 13-year-old students are more optimistic than 11-
year-old students [51,52]. Communication skills did not differ significantly in terms of age variable, either. In 
the literature, it is reported that regular participation in sports activities provides environmental adaptation 
and communication skills increase with age [53,54]. In this study, it is also thought that communication skills 
of children increase due to the sense of well-being with the development of positive feelings as a result of 
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both the secretion of serotonin hormone and exposure of their abilities through participation in sports and 
that the symptoms of internet addiction improve with the increase of communication skills and the effect of 
active participation in the social environment. 

It was determined that 12-week sport program was effective in improving internet addiction 
symptoms and increasing the sense of optimism and communication skills. Considering the explanation in 
the literature that sports has a therapeutic effect regarding the problems that require a little psychological 
intervention [55]. it is thought that this problem can be overcome by directing children who have symptoms 
of internet addiction and especially who have not become chronic and that sports activities are considered 
important for the emotional recovery of individuals who have a feeling of pessimism and who have 
difficulties in communicating. In this regard, it is thought that sporting leisure time activities should be 
planned and implemented in schools. 
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Abstract 
The concept of “classification” is interpreted as “a system of laws inherent in the area of reality 

displayed in it”, therefore, the classification of  the specificity of physical activity shall be based on consistent 
pattern. 

The choice of the nature of the system-forming laws classification determines the uniqueness, 
consistency of the experts’ recommendations for the planning process of training effects. 

In the current article it is analyzed and evaluated to what extent the noted “classifications” widely 
used in planning the training process in Russia correspond with the original concept. 

It is shown that the classifications considered are rational, but not optimal, since their regular basis 
does not satisfy the requirement - the restriction of the first kind (laws of nature, reflected in certain 
phenomena and determining the behavior of various systems). 

Also, a classification based on the selective development of cyclic and power abilities of motor units of 
various types and kinds is proposed. 
Keywords: classification, physical load, zones of intensity. 
 
Introduction    

The management of the training process of athletes is based on a justified choice of physical load. 
Since there exists a variety of training methods, the need for their arrangement in groups according to 
certain criteria (classification) is obvious. 

According to experts, the choice of one or another classification criterion should be justified primarily 
from the point of view of their significance for the considered phenomenon. For example, F. Suslov, V. 
Kulakov, G. Korolev believe that “the classification should be based on the training objectives, ergo it shall 
determine the orientation of the load and the level of impact on individual systems of the athlete’s body, and 
connect them with the external (pedagogical) parameters of the training work "[16, p. 5]. According to these 
authors, since “the purpose of the training is to create the prerequisites for its implementation in a high 
sporting result during the competition, the training process uses simulated loads (exceeding the effects of 
competitions in order to increase the potential for realizing the existing potential), loads that develop and 
support the operation of functional systems, and loads that contribute to intensive recovery ”[16, p. 5]. This 
methodological approach to the selection of classification criterion underlies the modern Russian 
classification of training and competitive loads of runners and walkers [16] and in other cyclic sports. 

The purpose of the study was to analyze the nature of the system-forming classification regularities 
widely represented in the Russian theory and practice of training athletes. On this basis, the practical 
significance and value of a particular classification was evaluated to objectify the system of planning the 
training process and ensure success in competitive activity. 

The Research Methods 
The study features general logical methods: analysis - synthesis and synthesis of information 

published in scientific and educational literature; induction and deduction. 
 

Research Results and Discussion 
The concept of “classification” is interpreted as “a system of laws inherent in the area of reality 

displayed in it” [15, p. 592]. 
According to the definition, the classification of physical exercise action should be based on consistent 

pattern. It is obvious that the uniqueness, consistency of the specialists’ recommendations will be 
determined by the correct choice of system-forming classification of laws. Such include a) determining 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

168 
 

indicators of the load direction within any system of indicators; b) connecting systems of indicators of 
various nature. 

An analysis of Russian and foreign experts’ publications shows that the aggregation of all 
classifications of physical effects directivity present can be systematized according to two main attributes: 

- firstly, by the nature of indicators, chosen accordingly the specifics of the professional interests of 
researchers involved in this problem (teachers, biologists, biomechanics, etc.); 

- secondly, according to the specificity of the effect of physical exercises produced on individual 
systems and the body as a whole (general development, special development; regeneration, support; aerobic, 
mixed, anaerobic, etc.). 

Integration approaches to solving the problem of optimal planning of physical effects take into 
account the specificity of physical exercises for a number of attributes simultaneously (pedagogical, 
physiological, biochemical, etc.). 

An analysis of the scientific and methodological literature shows that when designing training plans, 
specialists base the arrangement of physical exercise according to the specificity of the action, mainly 
considering the following series of indicator systems: 

- physical qualities (strength, speed, endurance, etc.); 
- indicators of general development, special development; 
- training, competitive; 
- restoring, supporting, developing; 
- energy-supplying. 
The basis for optimal planning is consistent pattern. Thus, let us consider the problem of choosing the 

ratio of physical effects of different directions from the point of view of those laws on which the specialists’ 
recommendations on this issue are based. 

An analysis of the scientific and methodological literature shows that the problem of finding patterns 
that determine the predominant development of a particular physical quality (strength, speed, endurance, 
etc.) and its place in the structure of the training process remains important. 

According to the results of a poll exerted by the leading Russian experts, “the greatest disagreements 
arise on the issues of building strength training in meso- and especially microcycles of various directions. In 
addition, there is no clarity in the methodology of various strength exercises utilization in the development 
of maximum and explosive strength. Even experienced coaches who have been training the Olympic team 
over the years ... in our opinion, these problems can only be solved if we can answer the question of what 
should happen in the muscle itself under the influence of strength training” [ 17, p. 15]. To the date, this 
problem does not have a unified solution among specialists. 

The relevance of solving the problem of endurance in cyclic sports is confirmed by statistical data, 
according to which Russian athletes in the corresponding sports of the Olympic games are significantly 
inferior to athletes in the USA, Kenya, Ethiopia and other countries [11]. 

The data listed above indicate that the systematization based on physical qualities does not obtain 
univocal criteria that determine the predominant development of indicators of this system. 

In the practice of the athletes’ training process planning in Russina these indicators serve as a basis of 
specialists’ recommendations. It is a good case if such recommendations are justified by statistical laws and 
trends, and more often these are subjective considerations only. 

When drawing up training plans for athletes, it is difficult for specialists to plan the correlation of 
physical exercises that are systematized by indicators of general and special development. On this issue in 
the scientific and methodological literature, two approaches can be distinguished. 

The first approach, which historically took place before the second, requires that general and special 
training are “always present in sports training, during the whole time of many years of doing sports” [7, p. 
84]. 

An analysis of of specialists’ publications [10, 19, etc.] shows that the question “about the specific ratio 
of general and special training at different levels of sports development and at different periods of sports 
training remains largely unresolved” [8, p. 84] and is based "on the results of research, summarizing the 
experience of the best trainers" [10, p. 141], in other words, based  on statistical dependencies. 
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Representatives of the second direction [1, 3, etc.] believe that general-development exercises should 
play mainly the role of healing, rehabilitating activity, ergo setting the physical training at the level of a non-
specialized goal. 

The specialists mentioned substantiate their point of view with the provisions of the functional system 
theory by P.K. Anokhin. In their opinion, the use of exercises of general physical training “leads to the fact 
that a certain proportion of the body adaptive resource (due to the involvement in the work of the 
unspecialized composition of the motor functional systems) is spent on the development, often being 
significant, of those body components that do not take part in the target movement or are secondary and do 
not require significant development for its implementation ”[1, p. 56]. 

From our point of view, the theoretical justification of the second direction is convincing. There still is 
not enough experimental evidence and practical results, since this approach in theory and methodology of 
training athletes is in its infancy. 

When planning the training process, the choice of training and competitive influences ratio is 
important. Training physical exercise is designed to “develop and improve those motor qualities that it is 
aimed at” [16, p. 5]. In a competitive exercise, unlike a training one, an interdependent set of physical 
abilities developed in the process of training athletes is implemented. 

The solution to the problem of planning training and competitive influences is complicated by the 
following objective factors. 

1. In the theory and practice of sports, the ranking of competitions according to their degree of 
responsibility and place in the training process is applied. 

2. The history of sports development reflects the constant expansion of competitive practice in all 
forms, with no exceptions. 

3. A characteristic feature of the process of competitive practice expansion is an increase in the number 
of main competitions both within the boundaries of the annual macrocycle (summer, winter starts) and 
within the competition period (World Cup stages, commercial starts, etc.). 

When planning the training of athletes, a number of factors are also taken into account that influence 
the choice of the ratio of training and competitive influences, in particular gender, age, level of preparedness, 
etc. 

The materials listed above show that the problem of choosing the ratio of physical effects of different 
directions on the basis of the “training” and “competitive” effects does not have an unambiguous solution. 
When developing individual plans for training athletes, to set the ratio of influences, experts rely on 
statistical data and personal experience. 

In Russian scientific and methodological literature, during the process of physical effects systemization 
according to the direction of action, a system of indicators based on the concepts of “restoring”, “supporting” 
and “developing loads” concepts has become widespread. 

Such a systematization of physical effects was initially noted in the publications of specialists from the 
former GDR. 

In subsequent years, various Russian authors proposed options for modifying this system. For example, 
in the terminology of A.A. Koshkina (1974), M.A. Agranovskiy (1980) - “restoring”, “supporting”, 
“developing”, “competitive loads”; F. Suslova, V. Kulakova, G. Koroleva (1986) - “restoring”, “developing”, 
“extensive”, “intensive”, “maximum”, etc. 

An essential positive feature of this system of indicators, in contrast to the ones described above, is that, 
on the basis of the patterns that manifest themselves under the influence of the load on the body, specialists 
developed pedagogical, physiological, biochemical and other criteria that allow to differentiate the action of 
physical exercises in terms of direction. 

The concept of “restoring load” is based on the phenomenon of acceleration of regenerative processes in 
local muscular activity, discovered by I.M. Sechenov [12]. It states that the aftereffect of fatigue is eliminated 
faster if a person after work does not rest passively, and a load is given to muscles that did not take an active 
part in the main work. 

An analysis of the scientific and methodological publications of specialists shows that the boundaries of 
the restoring and supporting loads are not universal and depend on gender, age, level of preparedness and 
other factors. 
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In the practice of sports, when planning the training process on the basis of indicators of this system of 
physical influences directivity, specialists are limited to average values in relation to a certain contingent of 
athletes. 

At the present stage of development of the theory and methodology of training athletes, the system of 
indicators based on the patterns of muscular activity energy supply is the most theoretically substantiated and 
practically approved. 

An important point in solving the problem of planning physical effects of different directions by the 
method of energy supply was the establishment of internal criteria for the aerobic-anaerobic transition 
evaluation. 

In the 1950-1960 physiologists and biochemists of many countries conducted a large number of 
experiments aimed at studying another criterion that reflects the process of muscle activity energy supply of 
the body - the level of maximum oxygen consumption (IPC). 

The appearance of new biochemical and physiological criteria has led to a change in the direction of the 
number of zones (modes of workloads of different directions of action used) increase. 

The material mentioned above allows us to note the following objective difficulties that specialists 
encounter when planning the direction of action of physical exercises on the basis of systematization by the 
method of energy supply. 

Firstly, aerobic and anaerobic thresholds reliably differentiate the direction of physical influences in the 
system only according to the type of energy supply (aerobic, anaerobic, mixed), but not by type (anaerobic 
alactate, anaerobic lactate, aerobic oxidation of carbohydrates and fat oxidation) or zones of relative power [14, 
20]. 

Secondly, according to some experts, “the processes of aerobic-anaerobic transition are most adequately 
diagnosed in the analysis of the lactate curve. The use of poorly substantiated indicators for these purposes 
leads to methodological errors and informational noise” [21, p. 39]. 

Thirdly, the difficulties in diagnosing the individual parameters of the lactate curve when planning 
physical influences orient specialists on the weighted average indicators of aerobic and anaerobic thresholds in 
relation to a specific contingent of athletes, which in practice cannot be considered correct. 

Fourth, the V.S. Farfel criteria of relative power zone boundary, used in the practice of sports when 
planning the training of athletes, are statistical dependencies, and in this regard, their possibility of application 
is objectively limited. 

An analysis of scientific publications on the specificity of the actions of physical exercises and their 
systematization allows us to state that this problem has not found an unambiguous solution. The 
recommendations of specialists on the correlation of physical effects of different directions in the classifications 
considered by us are rational, but not optimal, since their regular basis does not satisfy the requirement - 
restriction of the first kind (laws of nature that are reflected in certain phenomena and determine the behavior 
of various systems). 

The systems of indicators created according to the basic physical qualities; general developing, special 
developing; training, competitive; restoring, supporting, developing, do not obtain a true (non-statistical) 
regularity that determines the directivity indicators of physical effects. 

The systems of indicators for the method of energy supply are built on a truly logical basis, but do not 
fully solve the problem of assessing the boundaries between physical influences of different directions, 
which is allowed in the practice of sports through the use of weighted average values. 

The recommendations of specialists when planning the load of different directions on the basis of the 
currently widely used complex classifications, i.e., those in which the specificity of the action of physical 
exercises are coordinated simultaneously for a number of signs (pedagogical, physiological, biochemical), 
are distinguished by a higher degree of error, this is due, on the one hand, to the absence of true laws linking 
the indicator systems of various nature, and on the other, to the interaction of the uncertainties characteristic 
of each individual indicator system. 

In accordance with the definition, the basis for the classification of the actions of physical exercises 
shall be based on functional dependencies (laws). 

Let us consider to what extent the classification given in table 1 meets that criterion. 
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Table 1. Classification of workloads and characteristics of individual intensity zones (J.K. Kholodov, V.S. Kuznetsov, 
1997) 

Intensity 
zones 

Primary 
energy  
supply 

(substrates) 

The ratio 
of 

aerobic 
and 

anaerobi
c energy 
supply, 

% 

Oxygen 
consumption,

% of MOC 

Limiting 
speed of 

movement 
or power of 

work 

Heart 
rate 

during 
work 

Lactate 
concentratio

n during 
operation, 
mmol / l 

Involve
d 

muscle 
fibers 

Effective  
time of 
work 

Aerobic-
recovering 

Fat (50% 
and more), 
glycogen,  
blood 
glucose 

100 : 0 40–70 Aerobic 
threshold 

140±1
0 

2–2,5 SMF Dependin
g on 
training 
goals 

Aerobic-
developin
g 

Glycogen, 
fat, blood 
glucose 

95 : 5 60–90 Anaerobic 
threshold 

170±1
0 

2,5–4 
(до 4,5) 

SMF, 
FMFА 

Up to 3-4 
hours 

Mixed 
aerobic-
anaerobic 
(a, b) 

Glycogen, 
fat, blood 
glucose 

90 : 10 
85 : 15 

80–90 
85–100 

Accordin
g to MOC 

180±1
0 

4–6,5 
6,5–10 

SMF, 
FMFА 

FMFВ 

0,5-2 hours 
10-30 min 

Anaerobic 
glycolytic 
(a, b, c) 

Glycogen 70–30 
40–60 
20–80 

95–100 
85–95 
75–90 

– Above 
180 

8–15 
10–18 
14–20 
(до 25) 

SMF, 
FMFА 

FMFВ 

5–10 min 
2–5 min 
Up to 2 
min 

Anaerobic 
alactate 

Creatine 
phosphate
, ATP, 
glycogen 

5–95 Minimum Maximum N/A N/A SMF, 
FMFА 

FMFВ 

Below 10–
15 s 

It should be noted that the analyzed classification is complex, since the specificity of the workload 
action is coordinated simultaneously according to a number of signs: 1) target direction - intensity zones; 2) 
the level of exposure to individual body systems - heart rate during operation, the concentration of lactate 
during operation, oxygen consumption in % of the MOC (maximum oxygen consumption); 3) external 
parameters of the training work - the limited speed of movement or power of work; 4) a model of the motor 
units recruitment process - the involvement of muscle fibers. 

Let us evaluate the correctness of the classification attribute of the “intensity zone”, for example 
1st zone, from the standpoint of meeting the criteria of reliability of scientific knowledge. According to 

the point of view of the classification developers, “the main tasks of the exercises included in this zone are: 
accelerating the recovery processes of organs and body systems ... the main physiological parameters of this 
zone: heart rate up to 140 beats / min, lactate concentration up to 2 mmol / l” [ 16, p. 5]. 

The first criterion is an empirical justification. Fig. 1 shows the dynamics of private indicators of the 
functional state of athletes after completing a training session of the same orientation. But during the 
recovery period, athlete K. used passive rest, and athlete M. performed a running load lasting 35 minutes 
and an intensity of 120-130 beats / min (the second training aimed at accelerating recovery processes). 
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Fig. 1. Comparative dynamics of particular indicators of the functional state of athletes with different motor conditions 

during the recovery period after a variable training, calculated at V = 4 m / s 

A comparative analysis of the dynamics of trace phenomena in the functional state of athletes revealed 
a significant dependence of the time of super-compensatory phenomena action on the nature of rest during 
the recovery period. According to the dynamics of particular indicators [5], calculated at V = 4 m / s, this 
difference for athletes K. and M. is in the range of 4 ... 10 hours. 

The fact mentioned above indicates that the target classification attribute is not consistent with some 
experimental data, since the concept of “restoration” intensity must be strictly differentiated depending on 
the content of the previous training session. 

In the experiments of I.M. Sechenov was shown that the aftereffect of fatigue is eliminated faster if the 
load is given to muscles that did not take an active part in the main work. This phenomenon is very clearly 
analyzed on the basis of the motor units’ recruitment model (Fig. 2) [6]. 

 
Fig. 2. The principal model of the muscle fibers recruitment of different types and kinds in the transition mode of 
executing physical activity from the state of relative rest to the individual maximum (1 – the contribution to the 

muscular tension of the slow MUs; 2 – the contribution of the fast MUs II-A; 3 - the contribution of the  fast MUs II-B; 
∑ - the total contribution of the MUs of various types and types) 
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For example, on the one hand, if the training session was carried out with intensity at the level of the 
aerobic threshold (1st zone), then, according to the MU recruitment model, only slow MUs were involved in 
the work. In this case, the recovery load for slow MUs will be physical exercises of maximum intensity (5th 
zone). Since the performance of work with such intensity is possible only due to fast MUs, in particular, type 
B, then at this time the slow MUs will be in the inferior reaction mode, i.e., forced massage (stretching, 
contraction). On the other hand, if the training session was held with maximum intensity, in other words, 
fast MUs have worked, then the recovery effect for fast MUs can be observed when the intensity of physical 
activity is corresponding to the 1st zone. In this case, the fast MUs will be in forced massage mode. 

Such a variant of the recovery effect will be present only if the “restoring” workload is insignificant 
(short-term). 

Fig. 3, 4 shows the dynamics of the recovery processes after athletes perform significant training loads 
of different directions. This mode of performing physical activity is characterized by features of the 
processes of fatigue and recovery. 

 
Fig. 3. The dynamics of the functional state restoration of an athlete according to automated running test after equable 

physical load execution (Heart rate = 170 bpm); at V = 1.68 m / s (–––); at V = 3.36 m / s (- - -);   at V = 5.04 m / s (- ·· 
-) 

 
Fig. 4. The dynamics of the functional state restoration of an athlete according to the automated running test after the 
physical load execution (repeated run 6 x 400 m); at V = 1.68 m / s (–––); at V = 3.36 m / s (- - -); at V = 5.04 m / s (- 

·· -) 
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Figure 3 shows the dynamics of the recovery process after a highly qualified athlete performs equable 
training (distance 15 km, heart rate 170 bpm, duration 1 hour 10 minutes). 

Among the factors of fatigue at the end of the distance, the athlete distinguished increasing heaviness 
in the muscles of the legs. It is natural to assume that this fatigue should be determined by MUs (mainly 
slow MUs and partially fast MUs II-A) which took an active part in moving the athlete along the running 
distance. As a result of fatigue, the recovery rate in them should be slower than that of BDE II-B and parts of 
BDE II-A, which participated in inferior counteraction (being in the same muscle bundle as those working in 
the active mode of reduction of MUs they stretch or contract) The recovery dynamics presented in Fig. 4, 
reflects the opposite situation. 

This fact provides the basis for this case of load execution. The interaction process of MUs is 
considered as follows. During the period of movement of an athlete due to the reduction of “active” MUs, 
increasing fatigue is determined by the increase in inferior resistance of MUs who are not actively involved 
in the movement of the athlete. If we assume that the regime of forced contractions (strains) of fast MUs II-B 
and part of MUs II-A is realized mainly through the aerobic variant of ATP resynthesis, the power and 
capacity of which for these MUss is insignificant in comparison with slow MUs, then during long-term work 
these systems will be greatly oppressed. This phenomenon, most likely, determines their slower recovery 
rate. 

The experimental facts mentioned above indicate that the concept of “restorative” intensity must be 
strictly differentiated depending on the content of the previous training session. 

 Not taking into account the peculiarities of the recovery process dynamics is a well-known thing in 
the practice of training athletes, when, during the long-term performance of significant training loads aimed 
at developing endurance, speed abilities usually tend to fade, and vice versa. 

As a result of a series of experiments on the selection of effective options for interconnecting general 
cyclic loads and varieties of local loads, the following facts were established: 

1) the training effect during which these MUs work in the “active” reduction mode effectively 
removes from the state of oppression the MUs that were in the mode of decreasing counteraction; 

2) strength long-term training, speed - strength training are effective for coordinating 
supercompensatory phenomena in MUs of various kinds and types of ligaments. 

Figure 5 shows the ligament option (long training - power training), when the application of the 
second training of the power orientation solved three problems: a) the development of power and dynamic 
abilities of MUs, which will be maximally involved in the “active” reduction mode in the next cyclic load; b) 
coordination of super-compensatory phenomena in MUs of various kinds and types through the initiation of 
restoration processes in MU, which were inhibited after a long training session (in Fig. 5 this is fast MUs II-
B); c) a temporary phase shift of the super-compensation phenomenon from the first training session to the 
next training day due to the second session. 

 
Fig. 5. The dynamics of the functional state restoration of an athlete according to automated running test after 

execution of an interconnected training: long and strength trainings; indicator of state at V = 1.68 m / s (–––); at V = 
3.36 m / s (- - -); at V = 5.04 m / s (- ·· -) 
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Another argument of the incorrectness of the target attribute “restoring” intensity is as follows. 
At present, the theory and practice of sports has not adopted a system of criteria reflecting the 

equivalence of a measure of the impact of loads of different directions. In this regard, the comparison of 
target signs and indicators of loads in hours, percent, kilometers do not have an objective basis. 

One of the possible solutions to this problem is the introduction into the widespread practice of 
planning the values of the training load by the criterion proposed in 1971 by I.G. Ogoltsov, “the maximum 
amount of the developing load” [9]. The quantitative side of the equivalence principle is reflected in the 
regular relation of indicators (external and internal) of loads of different directions at the time of the 
“maximum amount of developing load” criterion implementation, which are seen in the dynamics of a 
number of indicators, for example, a sharp decrease in running speed, violation of the rhythmic structure of 
the running step , a sharp increase in heart rate while maintaining running speed and others. 

Under this condition, it will be possible to say that, on the one hand, a developing effect will be 
realized in the training process, regardless of the intensity zone. On the other hand, there will be basis for an 
objective comparison of loads of different directions in hours, percentages or other quantitative indicators. 

Consider another of the important points that clarify the concept of "maximum amount of developing 
load." The basis for this are the results of research by M.R. Smirnova. The author established a theoretical 
relationship between the metric parameters of the characteristic boundaries of metabolic sources of running 
load support [14]. 

When substantiating a theoretical model of the process of bioenergy resources of the human body 
realization, M.R. Smirnov made mistakes that did not change the essence of the law, but affected the location 
of the metric parameters of the boundaries of metabolic sources. 
In fig. 6 presents a theoretical model of the full range of support for running load, taking into account M.R. 
Smirnov’s mistakes [4]. 

Fig. 6. Theoretical model of the full spectrum of metabolic support of a running load 

From the point of view of this theoretical model, after passing the 8000 m distance, the power of ATP 
aerobic resynthesis begins to decrease due to the exhaustion of the carbohydrate component of the bioenergy 
resources of the body. The consequence of this process should be, on the one hand, a decrease in running 
speed while maintaining the average distance heart rate. On the other hand, if due to the athlete's volitional 
effort, the running speed does not change, an increase in heart rate should occur. 

The material presented above and the experimental results provide the basis for the following 
conclusions. 

1. The theoretical border of 8000 m characterizes the maximum developing load for the realization of 
the capacity of carbohydrate bioenergy resources. 

According to American experts [13], this border is characterized by the criterion of “maximum aerobic 
power” and is used in the preparation, in particular, of male triathlonists, for the development of this 
classification feature, which is in table. 1, and in our opinion, corresponds to the second intensity zone. 

2. The theoretical border of 16 000 m implies a transition from the predominant contribution of 
carbohydrates to providing a running load to the use of the fat component of the body’s bio-energy resource. 
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3. The theoretical boundary of 32 000 m indicates the maximum developing load on the capacity of the 
carbohydrate resource and reaching the maximum power of aerobic oxidation of fats. 

4. The metric values of the maximum volume of developing load that we obtained in the experiments 
reflect the real boundaries of the onset of exhaustion of the carbohydrate metabolic source and are consistent 
with theoretical conclusions. 

5. Metric values of the maximum amount of developing load are individual and depend on age, 
gender, level of preparedness, intensity of the training task and other factors. 

The arguments noted above do not provide basis for the statement that the content of the first and 
second zones of intensity in table 1 fully meets the conditions of "the system of laws inherent in the 
displayed area of reality." 

Our theoretical studies of the recruitment patterns of MUs with increasing cyclic load and 
experimental data of specialists in natural morphofunctional differentiation of MUs serve as an objective 
basis for developing a classification of the effects of physical exercises in terms of the selective development 
of motor units of various kinds and types. 

It is considered that the goal of any classification is to establish an order on many different objects. In 
the theory and methodology of sports, one of the sets includes the summation of training influences. 
According to experts (F. Suslov, V. Kulakov, G. Korolev, 1986), one of the main tasks of developing a 
classification is to determine a set of classification criteria. In this case, the choice of criteria should be 
determined, on the one hand, by a functional hierarchy of priorities. It is generally accepted that order is 
determined by considerations external to the set. These considerations may be the target orientation of the 
training [16], the selectivity of the load [1, 2, 14, etc.]. On the other hand, the choice of a criterion reflects “a 
substantial, stable, recurring relationship between phenomena” [15, p. 451] of the considered set. 

An analysis of the load systematization options allows us to note that when constructing a 
classification system, the principle of the training focus is considered by specialists as the initial level of its 
structure. This position can be realized in the systematization of the load based on the selective effect on the 
MUs of various kinds and types. A significant amount of experimental studies in the field of physiology and 
biochemistry of muscle activity reflects significant differences in the indices characterizing the activity of 
MUs in the modes of single and tetanic contraction [18]. From the point of view of the training focus, this fact 
allows us to distinguish two approaches and, accordingly, two classification structures. Firstly, the 
classification of loads aimed at the selective development of cyclic abilities of MUs (table. 2). Secondly, the 
classification of loads aimed at the development of power abilities MUs (table. 3). 

The next level of classification principles reflects the selectivity of the load within a given 
classification. In this regard, further analysis of the content of classifications named above should be based 
on the natural morphofunctional differentiation of MUs and disclosed on the basis of the mechanism of their 
recruitment [6]. The regular phenomena inherent in the MUs recruitment process, in particular, the 
indicators of critical MUs development zones (Q, heart rate, La, V-run, etc.), ultimately provide a set of 
information that allows us to develop a systematization of physical loads that is correct in terms of criteria 
installation standards. 

 
Table 2. Classification of loads aimed at the development of cyclic abilities of MU fibers of various kinds and types of 

systems, motivating their activity 

Zones of MU cyclic 
ability 

development 

Directivity 
of actions 

(development of cyclic 
abilities) 

Indicators of MUs’ 
critical areas of 
development 

Criterion of 
optimality 

Q, Heart rate, La, Vrun 

Maximum value of 
developing load 

6 Maximum abilities of fast MU II-В Individual  
maximum 

5 Abilities of fast MUs II-В  
and II-А 

 

4 Maximum abilities of fast MU II-A Individual anaerobic 
threshold 
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3 Abilities of fast MUs II-A  
And slow MUs 

 

2 Maximum abilities of slow MUs Individual aerobic 
threshold 

1 Slow MUs abilities  

 
Table 3. Classification of workloads aimed at developing proper force and dynamic strength abilities of MU fibers of 

various kinds and types of systems, motivating their activities 

Way of tetanic contraction 
mode realization  Directivity of 

action (development 
of strength and dynamic 

strength abilities) 

Rate  
of exercise  
execution 

Criterion of 
optimal effort Limiting burden,% of 

individual maximum 

Non-limiting 
burden,% of 

individual maximum 

100 
 

80 Maximum strength abilities 
of fast MUs II-В 

Slow 

Maximum 
value of 

developing 
load 

Maximum dynamic 
strength abilities of fast 
MUs II-В 

Maximum 
speed in 
contraction 
phase 

40 Maximum strength abilities 
of fast MUs II-A 

Slow 

Maximum dynamic 
strength abilities of fast 
MUs II-В 

Maximum 
speed in 
contraction 
phase 

20 Maximum strength abilities 
of slow MUs 

Slow 

Maximum dynamic 
strength abilities of slow 
MUs 

Maximum 
speed in 
contraction 
phase 

Conclusion  
Let us underline a number of rules that are fundamentally important and new for the theory and 

methodology of physical education and sports, appearing from the systematization of loads based on the 
selective effect on MUs. The developed classifications, firstly, are irrelevant in content, ergo, they can be used 
as the basis for recommendations formation in the field of physical education, sports, and other areas; 
secondly, they allow to clarify the content of a number of debatable issues, for example, the concept of 
“endurance”. From the point of view of selective influence on the development of MUs, it is necessary to 
strictly differentiate this quality in accordance with the kind and type of MUs; thirdly, they are an objective 
basis for clarifying the specificity of the action of physical stress at other levels of the body organization 
(bioenergy). 
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Abstract 
This study aims to reveal the effect of the 8-week exercise program applied to 8-10 years old children 

with a diagnosis of atypical autism on motor skill development. 15 male individuals who were diagnosed 
with atypical autism at the age of 8-10 in a special autism center participated in the study and are not 
interested in any sports branch, their average age is 9.06 ± 0.70 (year), bodyweight averages are 30.73 ± 2.52 
(kg), the average height is 129.13 ± 3.81 (cm) Before the study, the age, height and body weights of the 
subjects were determined, and then, between 8 and 10 hours of personal supervision training was carried 
out on Tuesday-Thursday and Saturday, depending on the training program for 8 weeks. The study was 
limited to Hexagon Test (Quickness Test), Back Neck Flexibility Test and 30m Speed Test. Measurements 
were taken 3 times in total on Wednesday, in the beginning, at week 4, and week 8. SPSS 22.0 data analysis 
program was used to evaluate the data of the research. Data are given as mean and standard deviation. In 
determining the differences between repeated measurements, repeated measures were determined by the 
single-factor variance analysis. Bonferroni test, one of the post hoc tests, was carried out to detect differences 
in temporal measurements. The statistical significance level was accepted as 0.05.  In the findings of the 
research, a significant difference was found between the average values of baseline, week 4th and week 8th 
in the quickness test (F [2.28] = 121.92; p = 0.00). There was a difference between the averages in the Back-
Neck Flexibility test (F [2.28] = 112.82; p = 0.00). In 30m speed averages, similar to both measurements, a 
significant difference was found between the averages (F [2.28] = 133.85; p = 0.00). As a result, it can be said 
that the exercise program has a positive effect on the development of gross and fine motor skills according to 
the limiting measurement parameters. It shows that this development is both mental and physical in 
children with autism spectrum disorder between the ages of 10 and 10, and it has been determined by 
comparing with the literature that the physical development levels of children diagnosed with autism are 
lower than those of the same age group. This study reveals the necessity of supporting the physical 
development of children with autism spectrum disorders with exercise programs. 
Keywords: Autism spectrum, Flexibility, Speed, Quickness. 

1.Introduction 

2. Literature Review 
Autism is one of the most common serious disorders of childhood and one of the most common 

developmental problems in the common spectrum. Autism; For various reasons, it performs repetitive 
movements and creates advanced complex disorders [13]. The most identified problems in children with 
autistic problems arise such as language failure, withdrawal, overreaction, not knowing the concept of time, 
and being insensitive to speech [26]. Skills, necessary for behavior and planning, blocking, impulse control, 
working memory, cognitive flexibility, creativity and initiation of action in a changing environment used to 
express high-level cognitive processes used to guide children with autism reveals a significant lack of fine 
motor skills [14]). Gross motor planning or coordination difficulties, strength or agility problems, 
neurological findings of dyspraxia and dysrhythmia, abnormal muscle tone, praxis and motor deviation are 
reported in many studies [12]. Individuals with autism have difficulties in adapting to social activities and 
entering society. The gifted child in sports, arts and music Realizing the children's abilities, as in the UK, it 
reveals unexpected achievements. In social interaction, eye contact, lack of mimic movements, lack of 
communication with children of the same age group, inability to realize that other people, tendency to spend 
time alone, lack of sharing tend towards self-abstractive behaviors [4]. It is known that exercises to improve 
the problematic behavior of children with autism have a positive effect on children's development. Sports 
activities help socialize, but also support muscle recovery in children who have physical distress [17]. 
Physical exercise programs are needed for children with autism, due to insufficient physical activity, 
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insufficiency on how to organize and manage them by physical activity providers, and the acquisition of 
motor skills [18]. It has been observed that good practice of exercising programs disabled people, including 
people with ASD, so hypertension, obesity, high blood pressure, diabetes, etc. also children with ASD and 
such physical activities will contribute to the creation of lifestyles for their effects, leisure and enjoyment and 
the right to increase their quality of life, high level of health and well-being [28]. 

75 percent of people with autism are diagnosed with mental retardation. The most important 
syndromes in this disease are; They experience fine and gross motor skills that cannot exceed a certain level, 
a serious social interaction disorder and oral difficulties in communicating with others, as well as an 
environment of anxiety and stress, thinking that they may suffer mental and physical harm [24]. In children 
with autism spectrum, shortening, nutritional deficiency, weakness of balance, walking, joint flexibility, 
mobile coordination, motor programming, fine and gross motor attraction and movement speed occur [6]. 
Physical activity not only prevents physical problems such as speed and agility in children but also supports 
the development of social communication and adaptation to social life [5]. Typical communication 
deficiencies include delayed or absent spoken language without alternative communication attempts [9]. 
Different behaviors include walking at the fingertips, slamming the hand and arm, shaking or rotating the 
body, or snapping the finger [16]. The level of motor skills stands out as the biggest problem in children with 
autism. Fine and gross motor functions, limited motor coordination, and recurrent stereotype deficiency are 
frequently observed. Compared to typically developing children, individuals with autism are more likely to 
experience problems with postural stability, gait, balance, ease of movement, and flexibility [23]. 

3. Method 
3.1. Participants 

15 male individuals who were diagnosed with atypical autism at the age of 8-10 in a special autism 
center participated in the study and are not interested in any sports branch, their average age is 9.06 ± 0.70 
(year), bodyweight averages are 30.73 ± 2.52 (kg), The average height is 129.13 ± 3.81 (cm). Before the study, 
the consent form was obtained from the parents and information was given about the study. To avoid any 
health problems during the study, the individuals were subjected to health control and during the study, the 
health personnel was in the training area. 

3.2. Study Protocol 
The study protocol was applied 3 days a week (Tuesday, Thursday, Saturday) for 8 weeks between 

10:00 and 15:00. Measurements were taken between 15:00 and 17:00 on Sunday of the measurement week. 
The flexibility exercise program was applied for a total of 60 minutes as a warm-up section, main 

section and cooling section. 3 days a week in the gym, 5 minutes walking, 5 minutes treadmill light tempo 
running, 15 minutes stretching exercises were done. Exercises that strengthen the leg muscles, using the 
different basic movements, neck strengthening and stretching exercises were completed in series with 3 
repetitions under the supervision of the assistant trainer for 25 minutes, and 10 minutes of cooling. 

3.3. Age, Height and Body Weight Measurements 
Ages of the subjects were found by looking at their identities. Length and body weight measurements 

were recorded using a valid height measurement device and a scale [27]. 

3.4. Hexagon Test (Quickness Test) 
The test measures the ability of the subject to move at maximum speed while maintaining balance. 

The length of each side is 60.5 cm. and the hexagonal shape with a corner angle of 120º is marked on the 
ground. When the subject in the middle of the hexagon was ready, the start command was given and the 
stopwatch was started. In the "Start" command, each participant started jumping from the center of the 
hexagon to the hexagonal center of both sides and continued to move until the participant turned around the 
hexagon 3 times and returned to the center. When the participant who made 3 turns around the hexagon 
returned to the center mark, the stopwatch was stopped. A total of 3 attempts were given. The duration of 
each trial was recorded in seconds. Participants' scores were not recorded if they could not jump exactly on 
each line forming the hexagon and had to repeat the experiment. Participants were told to perform the test 
as quickly as possible [7,9]. 
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3.5. Back Neck Flexibility Test 
The subject lies face down on the floor, joins his hands behind his head and lifts as far as he can get up 

from the waist area. He is not allowed to lift his feet off the ground by an assistant. The distance from the tip 
of the nose to the ground is measured by the observer. 3 attempts were made and the best grade was 
recorded in cm [1]. 

3.6.30m Sprint Test 
30 m running test: Subjects were kept ready at the exit point on a measured floor (30 m) after 20 

minutes of warm-up. He ran with the maximal speed with the exit sign given. The time between the start 
and end was determined by a photocell. The test was applied to the subject twice and the best value was 
recorded [15]. 

3.7 Data Analysis 
The evaluation of the research data was created using the SPSS 22.0 (SPSS INC., USA) data analysis 

program. The average of the data was taken and evaluated by creating a standard deviation. The normality 
analysis of the data was found to show normal distribution with the Shapiro Wilk test. In the examination of 
the differences between repeated measurements, the measurements were determined repeatedly by factor 
analysis of variance. Bonferroni test, one of the post hoc tests, was carried out to detect differences in 
temporal measurements. The statistical significance level was accepted as 0.05. 

4. Results 

Table 1. Demographic characteristics of the individuals participating in the research. 

 N Minimum Maximum Mean Std. Deviation 

Age (year) 15 8.00 10.00 9.06 0.70 

Weight (kg) 15 27.00 36.00 30.73 2.52 

Height (cm) 15 123.00 136.00 129.13 3.81 

  

Figure 1. Changes of the agility test according to the 
measurement times. 

Figure 2. Changes of back-neck flexibility test according 
to measurement times. 
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Figure 3. Changes of 30m sprint test according to measurement times. 

Table 2. Results of the Hexagon test measurements of the individuals participating in the research. 

 N Minimum Maximum Mean Std. Deviation 

Before 15 15.28 23.50 20.12a 2.08 

4th Weeks 15 13.25 19.85 17.02b 1.64 

8th Weeks 15 12.87 16.87 14.76c 1.08 

abc: The difference between the averages in the same column is significant (p <0.05).  

Table 2 shows the average and standard deviation of the Hexagon test levels of the individuals 
participating in the study in temporal change. According to the results of the single-factor variance analysis, 
it was determined that there was a statistically significant difference between the measurements [F [2,28] = 
121,92; p = 0.00]. 

Table 3. Results of Back-Neck Flexibility measurements of the individuals participating in the research. 

 N Minimum Maximum Mean Std. Deviation 

Before 15 25.00 42.00 34.40c 4.65 

4th Weeks 15 32.00 48.00 40.20b 4.73 

8th Weeks 15 39.00 51.00 45.60a 3.66 

abc: The difference between the averages in the same column is significant (p <0.05).  

The average and standard deviation of the back-neck flexibility test levels of the participants in the 
study in temporal change are given in table 3. According to the results of the single-factor variance analysis, 
it was determined that there was a statistically significant difference between the measurements [F [2,28] = 
112,82; p = 0.00]. 

Table 4. Results of 30m speed measurements of the individuals participating in the research. 

 N Minimum Maximum Mean Std. Deviation 

Before 15 17.50 24.20 20.74c 2.03 

4th Weeks 15 15.25 22.40 18.44b 2.04 

8th Weeks 15 14.12 19.22 16.16a 1.53 

abc: The difference between the averages in the same column is significant (p <0.05).  
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Table 4 shows the average and standard deviation of the 30m speed test levels of the individuals 

participating in the research in temporal change. According to the results of the single-factor variance 

analysis, it was determined that there was a statistically significant difference between the measurements [F 

[2.28] = 133.85; p = 0.00]. 

5. Discussion and Conclusion 

This study aims to reveal the effect of the 8-week exercise program applied to 8-10 years old children 
with a diagnosis of atypical autism on motor skill development. 

Research measurements were limited to the Hexagon test (Quickness Test), back neck flexibility test 
and 30m speed test and these tests were applied. measurements were taken at baseline, in the fourth week, 
and the eighth week. In the quickness test, among the research findings, there was a difference in the 
development direction between the baseline measurement and the 4th-week measurement as well as the 8th-
week measurement means [10]. In the back-neck elasticity test, among the research findings, there was a 
difference in the development direction between the baseline measurement and the 4th-week measurement 
as well as the 8th-week measurement means [22]. 

Considering the findings in a study similar to our study, the pre-test and post-test results of children 
with autism were determined an improvement at the end of the exercises. Results were 0.19 sec for twisted 
hanging time, 0.73 sec for the stretched hanging time, modified shuttle 0.63, shoulder flexibility success 25% 
increase in the percentage, and 1.25 cm increase for lifting [11]. 

In another study, it was observed that 9 girls and 17 boys with mental disabilities improved their 
long-jump flexibility skills by stopping power and strength exercises in the three-month training program 
and post-test measurements [29]. 

Among the findings of the research, a difference was observed between 30m speed test baseline 
measurement and the 4th-week and 8th-week measurement averages in the direction of development. 
Looking at the results of all 3 tests, it shows that motor skill performances are slower in individuals 
diagnosed with autism than normal individuals, but even if motor skill performance shows a slow 
development, it can be said that there is a significant improvement in motor skill performances when 
supported by exercise programs as shown in the studies. 

In similar studies, similar to our study, positive progress has been observed in behavioral, social, 
cognitive and motor skill disorders of programmed exercise in children with autism [25]. In a study 
conducted by Yılmaz et al. [30], an improvement was observed in the speed and agility parameters of a 
group of 9 years old children and the measurements were taken after having 60 minutes of hydrotherapy for 
3 days a week for 10 weeks. In the research carried out on atypical autism, the significant differences of 
balance, speed, agility, and post-test levels of the results of the 12-week training program on the gross motor 
levels were determined. There is a significant improvement between bilateral coordination pre-post test data 
[2]. Similar to our 30m speed measurement results, the study conducted by Mohamed [19] for the 
determination of basic motor skills in children with autism, in which the aquatic exercise program was 
applied, showed a positive increase in the long jump and 20 m speed run measurements of children with 
autism. In another study close to our study, when the pre-test and post-test values were compared in the 
study in which programmed exercise studies were investigated in children with autism when the gross 
motor levels were examined, significant differences were observed in balance, running speed, agility, 
strength and coordination. The positive effect of sports activities on the development of gross motor skills 
has been observed [3]. When the pre-post test parameters were evaluated, agility, running speed and ability 
to stand on the dominant foot on the balance tool, standing with the heel contact on the balance tool, tapping 
the toes and fingers at the same time with the toe pointing to the same direction, tapping the toes and fingers 
at the same time in the opposite direction, long jump by standing positive progress was achieved in all tests 
performed as a result of a training program [21]. After a study in which the coordination, body composition, 
posture, agility, walking style, physical fitness and balance levels were examined in young people with 
autism problems for 12 weeks, there is a significant improvement in terms of measurements of 
cardiovascular fitness, posture, body mass index, agility, coordination, flexibility, and balance. 

As a result, it can be said that the exercise program has a positive effect on the development of gross 
and fine motor skills according to the limiting measurement parameters. It shows that this development is 
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both mental and physical in children with autism spectrum disorder between the ages of 8 and 10, and it has 
been determined by comparing with the literature that the physical development levels of children 
diagnosed with autism are lower than those of the same age group. This study reveals the necessity of 
supporting the physical development of children with autism spectrum disorders with exercise programs. 
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Abstract 

The aim of this study is to evaluate the weight loss problem in weight sports according to the views of 
the athletes. The research is a qualitative study based on the opinions of the athletes. The research group 
consisted of elite fitness athletes (n = 40) composed of different branches. The open-ended questions used in 
the study were prepared by compiling the studies in the subject area and obtaining expert opinion. Interview 
questions consist of 2 parts in total. The first part consists of demographic information; the second part 
consists of a total of 5 open-ended questions: what the athlete does to reach the competition weight, rapid 
weight loss methods, methods used in recovery after weighing, effects of rapid weight loss on performance 
and advice to trainers. The purpose of the research was explained to the athletes participating in the study, 
and then they were asked to fill in open-ended questions in a comprehensive and descriptive manner. The 
research is a qualitative research based on athlete views. Descriptive analysis technique, one of the 
qualitative research methods, was used for the views of athletes in the analysis of the data and 5 themes 
were determined. As a result of the research, the athletes stated that they pay attention to their eating and 
drinking in order to lose weight, increase the intensity of training, exercise sweat as a weight loss method by 
jogging and dressing in layers in sauna, consuming foods that give energy for recovery, take vitamin and 
mineral supplements, consume plenty of fluids, and that rapid weight loss affects their performance in an 
extremely negative way. 
Keywords: Fighting Athletes, Rapid Weight Loss Methods, Weight Loss Problem. 

1. Introduction 
Nutrition is one of the most important physiological needs for a healthy life. Nutrients consumed 

more than the daily need can cause an increase in body weight and deterioration of the quality of life. 
Weight management and body composition are highly effective on athletes' performance. Both situations are 
essential elements of competition or preparation for competitions (1). In terms of health and sports 
performance, qualified nutrition is expressed as consuming the nutrients that the body needs in a sufficient 
and balanced way, beyond suppressing the hunger state. The sustainability of sports activities and the 
ability of athletes to show a high level of performance in activities depend largely on the quality of the 
recovery period as well as the quality of the training. The most important element of the recovery period is 
nutrition (2). In order for athletes to improve their performance, they must have the appropriate body 
weight according to their sports branches. In athletes controlling their body weight; many factors play a role, 
such as their basal energy requirements, the amount of energy they spend in training or competitions, and 
the energy content of the nutrients they consume. 

In some sports branches, there is a body weight rule as a prerequisite to participate in competitions. 
These sports are weight sports such as taekwondo, karate, boxing and judo. The competitions of these sports 
branches are held according to the weight determined by international sports federations (3,4,5). Weight 
athletes try to adjust their body weight according to the weight category they will compete in before 
participating in the competition (6). It is known that athletes lose more than 5% of their body weight in less 
than a week in order to compete in their weight category, to look more aesthetic or to improve their 
performance potential and to gain an advantage over their thinner competitor in a lower weight category 
(3,6,7). Weight loss in heavyweight sports; it is stated that, contrary to the principles of qualified nutrition, 
one or more  practices are put into practice together such as reducing food intake, reducing water drinking, 
losing fluid by sweating in a hot environment or through exercise  (8). In the study of Çatıkkaş (5); fasting, 
dressing in layers, using fat burning drugs, using laxatives, using diuretics, and vomiting are stated. 
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When the literature on weight loss is examined, it has been seen that the vast majority of athletes (60-
90%) engaged in combat sports in different countries lost weight before the competition and they did this 
quickly a few days before the competition (6,7,9). It is stated in studies that rapid weight loss, which is also 
common in Turkish weight athletes, causes physical, physiological and psychological negative effects (5). 

Based on the results of the research, the aim of this research is to evaluate the problem of weight loss 
in heavyweight sports according to the views of athletes. For this purpose, answers to the following 
problems were sought. 

1. What methods do athletes use in order to lose weight for the competition? 
2. What is done to recover after weighing? 
3. How does rapid weight loss affect performance? 

 
2. Method 

This research was conducted with a case study design, one of the qualitative research designs. Case 
study research is scientifically profound investigation of a '' situation / event '' in a real life context (10). The 
most basic feature of a qualitative case study is the profound examination of one or more events. Factors 
(environment, individuals, events, processes etc.) related to a situation are investigated with a holistic 
approach and it is tried to reveal how they affect the relevant situation and how they are affected by the 
situation. Qualitative research can be defined as a research in which qualitative data collection methods such 
as observation, interview and document analysis are used, and a qualitative process is followed to reveal 
perceptions and environments in a realistic and holistic manner in the natural environment (11). 

Qualitative research opens new windows that will allow us to understand in detail the problems and 
struggles that come with our new understanding of our developing and differentiating world. The desired 
result in qualitative research is not only to deeply understand an event or situation, but to bring an exciting 
new idea or solutions to the problem (12). 

2.1. Participants 
     The group of this research consists of a total of 40 athletes (28 men, 12 women) in the branches of 11 

taekwondo, 7 kickboxing, 7 wrestling, 5 judo, 5 muay-thai, 5 wushu, who participated in different weight 
sports competitions in Ankara. 

2.2. Data Collection Tool 

The questions prepared to determine the weight loss problems of the athletes participating in the 
study include 5 open-ended questions obtained from studies on this subject. The questionnaire prepared to 
get the views of the athletes was examined by the expert and it was reported that the questions were 
purposeful. Views of 2 subject matter experts were taken regarding the interview questions prepared. Later, 
a preliminary study was conducted with 2 weight athletes and the questions were finalized at the end of the 
study. In this research, the researcher is an active taekwondo athlete. He informed the competitor weight 
athletes who train regularly, like him, by making pre-training and pre-competition meetings. The purpose of 
the research was explained to 40 athletes who wanted to participate in the study, and it was stated that 
participation in the study was completely voluntary. Afterwards, the questions were distributed to the 
athletes and they were asked to write their opinions about the questions in an explanatory and 
comprehensive manner in a suitable and quiet environment. 

The data obtained were coded by the researcher and the expert person in short sentences with the 
expressions. In the findings of the study, the expressions of the athletes related to the themes were coded as 
participants (S1, S2… S40). 

2.2.1. Questions 
1. How much weight were you asked to lose near / on the day of the competition? 
2. What did you do to reduce your excess weight on the day of weighing? What methods did you use? 
3. What did you do to recover after weighing? 
4. What do you think about your performance in the match you lost weight? 
5. What do you think trainers and teachers should do to overcome the weight problem experienced in 

combat sports and to lose weight healthily? What are your suggestions? 
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2.2.2. Codification of the Data 
After reading the interview texts line by line, the codes deemed important by the researcher were 

underlined. 

2.2.3. Finding out the themes 
After the coding process was completed, appropriate themes were created by bringing the codes 

related to each other together. Thematic coding is the categorization (theme) of previously determined codes 
by determining common aspects. 

Table 1. The Distribution of Fighting Athletes' Views on Weight Problem According to Excerpt, Theme and Frequency 

Themes  Sample Excerpt Frequency 

1-Reaching the 
Competition Weight 

Paying attention to eating and drinking 
No extra effort 
Gaining and losing weight, Intestinal boosting teas, Plenty of 
protein intake, intensive weight loss training 
Sugar reduction 2 weeks in advance 
Going hungry 
Nourishment with fluid  
Increasing training frequency 
Balanced diet 
Taking diuretics by eating half 2 weeks in advance   

13 
2 
 
 
15 
8 
9 
5 
13 
7 
8 

2-Weight Loss 

By training 
Jogging   
Sauna   
I have got a haircut 
Quitting food 
Dressing in layers and practicing sweat 
Not to drink water 
Shadow boxing, running 
Skipping rope 
Working with hand glove 

10 
8 
12 
1 
12 
10 
13 
17 
7 
31 

3-Recovery After Weighing 

Consuming energizing foods 
Drinking water 
Taking minerals 
Taking vitamin supplements 
Having a good breakfast after weighing, 
Taking protein 
Rejuvenating by putting on serum 
Taking an energy drink supplement 
Drinking mineral water 
Drinking fruit juice 
Eating chocolate 
Sleep / rest 
Eating food (protein, CHO) 

9 
16 
5 
3 
6 
6 
2 
2 
5 
6 
2 
8 
6  

 
 
4-Competition 
Performance 
 
 

Losing excess weight decreases performance 
Not losing heavy weights. 
First match low, next matches keep form 
Becoming weak 
Getting tired quickly 
Not being able to make the round in the final. 
Running out of condition in the competition 
Feeling unwell 

13 
6 
4 
18 
17 
7 
12 
14 
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5-Athletes Suggestions 

 

The athlete must be constantly weighed 
Attention should be paid in the age of development, athletes 
should raise awareness 
The ideal weight of the athlete should be determined and 
there should be no weight loss 
We should be in the weight close to our weight category 
Weight gaps should not be large 
Coaches and teachers should do serious research and 
training 
Competition weight must be determined in advance. 
Expert opinion should be sought.  Weight should not be lost 
on the last day 
Should be set at least 5 months in advance, reduce CHO, 
protein and healthy fat consumption 

8 
 
12 
 
5 
 
7 
9 
 
10 
15 
 
6 
 
10 

 
2.3.Credibility and Reliability of the Research: 

The most common criteria used to evaluate qualitative research are those claimed by Guba and 
Lincoln (13). Guba and Lincoln (13) state that credibility practice should be applied instead of validity and 
reliability practices in qualitative research. Credibility is related to the reliability, accuracy and plausibility of 
research findings. Reliability in this research was established based on the framework presented by Guba 
and Lincoln (13). Reliability criteria, credibility, approvability and transferability were achieved by applying 
techniques such as expert review. In order to provide expert examination, the analysis of the research data 
was repeated by a consultant specialist and another person who is an expert in educational sciences, and 
their opinions were taken. 

Expert opinion was used to ensure the internal reliability of the study. Both the researcher and the 
expert made separate encodings and compared the coding of the data set of the answers given to the open-
ended questions. The reliability analysis of qualitative data was calculated with the formula developed by 
Miles and Huberman (14) and the reliability was found to be 88%. 

P (reliability percentage)  =
Na (Agreement)

Na (Agreement)+Nd (Divergence)
 x100 

In order to ensure the verification of the study, the data sources in the research were defined in detail. 
This situation will guide people who will do similar research to identify data sources. The raw data obtained 
from the research are kept and stored by the researcher so that they can be examined later. 

2.4.Analysis of the Data 
Demographic information was tabulated with frequency and percentages in the study. The descriptive 

analysis technique was used to evaluate the answers given to the open-ended questions, the answers were 
first coded separately by the researchers and as a result, a total of five themes were determined. 

3. Results 
As a result of the research, the demographic characteristics of the athletes were determined as follows: 

Average age: 21.57 土 4.56 years, average age of sports: 10.65 土 4.49 years, average curre nt body weight: 
66.62 kg., Average body weight in weight division: 64.61 kg, average weight lost before competition: While it 
is 6.36 kg, the average notification time of the athlete regarding the adjustment of the competition weight is 
5.83 weeks. 
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Table 2. Demographic Information of Athletes 

Variables Min. Max. Mean Ss 

Age 16 35 21.57 4.56 

Sports Age 4 21 10.65 4.49 

Body Weight (kg) 45 100 66.62 13.08 

Weight Division (kg) 42 120 64.61 13.97 

Lost Weight (kg) 1 11 6.36 2.52 

Competition notification time (week) 1.5 48 5.83 7.61 

If we look at the views of the athletes on the themes in the descriptive analysis of qualitative data in 
the research; 

1. Reaching the Competition Weight 

In the study, athletes stated that they had a balanced diet, gained and lost weight, received plenty of 
protein, exercised intensive weight loss training, exercised frequently, ate properly and took diuretics in 
order to reach the competition weight. 

“I pay attention to a balanced diet. If I have excess weight, I manage with half of what I ate at a meal a 
week or two weeks in advance.” (S5) 

“I diet by increasing the number of training sessions” (S8) 
“We are losing and gaining weight” (S11) 
“Before the tournament starts, I usually do not make much effort because I am close to the 

competition weight; I pay attention to my nutrition in the last months.” (S10) 

2. Weight Loss 
In the study, athletes stated that they did jogging to lose weight, entered the sauna, cut their hair, 

quitted the food, did sweat training by dressing in layers, did shadow boxing, skipping rope and hand 
training. 

“I lose weight it by running training and sauna.” (S1) 
“I do sweat training to remove water from the body by wearing layers of clothing.” (S5) 
“I do jogging, rope and hand training.” (S16) 
“I do jogging, rope and hand training." (S16)“I am wearing a sauna outfit and running for 1 hour, 

skipping rope, jogging short distance and take Lasiks.” (S2) 
“I take weight loss drugs.” (S3) 
“I take weight loss drugs" (S3)"I quitted the bread 2 days ago, quitted the water on the day of 

weighing, quitted the carbohydrate intake, and entered the sauna.” (S7) 

3. Recovery after Weighing 

In the study, athletes have stated that they consume energizing foods to increase their competition 
performance and to recover quickly, take water and mineral vitamin supplements, have a good breakfast, 
take protein, take serum, drink mineral water, fruit juice and rest by sleeping. 

“I immediately meet my water and food needs” (S3) 
“I load up protein and carbohydrates, then sleep and slight training” (S19) 
“Water, fruit juice and eating” (S22) 
“I eat energizing food"” (S5) 
“I usually drank ayran, soda and plenty of water” (S2) 
“I ate protein-filled foods to gain energy” (S29) 

4. Competition Performance 
In the study, athletes stated that their performance declined when they lost excess weight for the 

performance of the competition, the performance was low at the first games, the next games were in form, 
they were weak and tired quickly, and they could not complete the round in the final. 

“When I lose excess weight, the body becomes sluggish; I cannot fight as I want” (S40) 
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“I didn't lose excess weight; I don't think it was a problem” (S10) 
“Since I usually entered the games without losing weight, I experienced poor performance compared 

to other games I played without losing weight, I got tired faster.” (S5) 
“Performance is very low; you should not lose weight and play games” (S35) 
“It had nothing to do with training, I got tired very quickly” (S38) 

 
5. Athletes Suggestions 

The suggestions of the athletes in the research: Athletes should constantly weigh their weight, pay 
attention to lose weight in the developmental age, raise the awareness of the athletes about weight, 
determine the ideal weight of the athlete and not lose weight, compete in the weight category close to their 
own weight, the weight divisions of athletes should not be large, Trainers and teachers should do serious 
research and training, competition weight of athletes should be determined in advance, and expert opinion 
should be taken. They have suggestions that they should not lose weight on the last day. 

“I advise them to choose the appropriate weight for their athletes (especially star and young athletes) 
along with frequent weight control, to have knowledge about nutrition, to get expert opinion, to risk being 
disqualified rather than losing weight fast on the day of weighing.” (S35) 

“The athlete must maintain his current weight, follow it, if the athlete has difficulty in maintaining his 
weight, s/he should be competed with the weight he is.” (S38) 

“Coaches should help their athletes adjust their weight ahead of time, if necessary, tell them to pay 
attention to their diet in advance.” (S23) 

“Athletes' weight divisions should not be large.” (S5) 
“Especially athletes in the developmental age should not engage in activities such as losing and 

gaining weight. If weight is to be lost, a little less weight should be decreased in a long time, the weight 
should not be lost on the last day, it should be lost at least 5 months in advance.” (S25) 

4. Discussion and Conclusion 
In this research, the problem of losing weight in weight sports was evaluated according to the answers 

given to open-ended questions by 40 volunteers. 
In losing weight with dietary restriction method, it is important that the diet should be combined with 

exercise, as loss of lean body mass may occur as well as fat loss (15). In this research, athletes stated that they 
paid attention to their eating and drinking, they did jogging training to lose weight, and that they reduced 
the energy they received close to the competition by half. 

In many studies, it has been determined that weight athletes use negative energy balance method as a 
weight loss method (16,17,18). Fluid restriction, training in the gym with increased intensity and increased 
training temperature, sauna, and dressing in layers are the most preferred methods for rapid weight loss 
(5,7,19). In the research, the methods used by weight athletes in losing weight fast; sauna, jogging, dressing, 
skipping rope etc. have been determined. Research findings are consistent with results by Reale at al., (20) 
and Katarzyna at al., (21). 

The time between weighing and competition differs among weight sports. However, there is a 
recovery period of 3 to 24 hours between Olympic sports (22). The reason that drives the athletes to rapid 
weight loss practices before the competition weighing is the thought that the athletes will recover themselves 
during the period between the competition weighing and the pre-competition. However, studies have 
shown that during the 17-hour recovery period after weight loss, skeletal muscle glycogen does not differ 
from the pre-weight loss level. (23) In the study, it has been stated that the athletes drink plenty of water and 
mineral water to recover quickly after weighing, consume energy-giving foods and they sleep. Recovery 
plan should be created for weight athletes after weighing. Priorities in this plan include rehydration, 
glycogen restoration and management of possible gastrointestinal distress (22). Weight athletes should aim 
to minimize the negative effects of fluid loss on performance after rapid weight loss and to regain their 
losses by consuming up to 2% of their body weight after weighing (24,25). Again, these athletes should take 
5-10 g / kg of carbohydrate after weighing to replenish their glycogen stores. In addition, post-weighing 
food intake can protect athletes from gastrointestinal discomfort (22). 

According to Kurt and Çatıktaş (26), unhealthy weight loss methods in heavyweight sports have 
negative consequences on athletes. Weight loss reduces the levels of testosterone and cortisol, which are 
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effective on strength and performance, and parallel to this, there is a decrease in strength and performance, 
especially endurance. In the study, the athletes stated that rapid weight loss before the competition affected 
the performances extremely negatively and they became weak, got tired easily and could not compete. 
Despite the negative effects of rapid weight loss methods on health and performance, it is reported that these 
methods are used by weight athletes at a rate of 60-90% (5,7,19,27). 

According to Guilherme et al. (28), in their study on the interaction of rapid weight loss in terms of 
recovery and performance on judo athletes, they stated that the performance of the weight-losing group was 
more negative than the control group within the framework of various parameters, and in the conclusion 
section, they mentioned the necessity for international federations to find solutions for such sudden weight 
loss. (4) In the study, athletes gave advice to trainers on issues such as weight program and control, 
competition in a higher weight, healthy weight loss program, and raising athlete awareness about nutrition. 

As a result, if we look at the views reached by the evaluation of the problem of weight loss in weight 
sports of athletes in this study; Rapid weight loss methods that have been used for years are not accepted by 
athletes, and they affect their performance negatively. As a result of the research, the athletes suggestions in 
Theme 5 should not be ignored by the experts of the subject. Within the framework of this research results, 
the following suggestions can be given. 

5- Suggestions 
1- Trainings should be given to trainers and teachers for their athletes on issues such as following a 

healthy and controlled weight before the competition and to reaching the competition weight. 
2- National and international federations and managers involved in the competition organization 

must prioritize the health of the athlete and increase the measures by introducing rules to protect the rapid 
and excess weight loss in the competition organizations. 

3- It is important for weight athletes to receive training seminars specific to their branches on healthy 
nutrition and maintenance of their weight. 
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Abstract 
The article presents the theoretical generalization of the need to use mental imaginary representation 

of movements in teaching children sports skills in football. The aim of the study is to investigate the 
characteristics of the sensory-perceptual information processing by children 7-12 years old (mastering motor 
skills in football), depending on the level of their imagination development and the use of mental motor 
images. To determine the most effective and often used mental images by young athletes and the ways of 
representing them we used the “Movement Imagery Questionnaire for Children”. This study involved 35 
boys from Kyiv football sports section aged 7 to 12 years old. Based on the adapted methodology 
“Movement Imagery Questionnaire for Children”, data were obtained that indicate the performance of the 
applied method of mental representation of movements in the formation of motor skills. The study 
contributed to a more complete understanding of the mechanisms of mental representation of movement, 
including such parameters as the physical reaction of athletes to mental representation of a situation; 
features of the environment in which they are performing exercises; pace; remembering the mental image; 
related emotions and the way of image representation. Knowing the ability of children to represent mentally 
the movements they perform can help sports psychologists and coaches develop mental representation in 
young athletes, which will help improve motor skills when performing real exercises during the training 
process and competitions. 
Keywords: sensory-perceptual activity, mental representation, mental image, motor skills, reflection. 

1. Introduction 
In psychological science the problem of the development of sensory-perceptual activity is considered 

as one of the urgent. Sensory-perceptual processes as regulators of human interaction with objects and 
environmental phenomena and the main forms of cognition are the basis of mental development and an 
important condition for human life. The concept of “sensory-perceptual activity” encompasses sensory 
perception and perceptual actions that provide conscious sensory allocation of certain properties of the 
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objects being examined with the subsequent transformation of sensory information into a reflection of reality 
in the form of constructing an image adequate to the objective world and purpose of the activity. 

This concept emerges from scientific studies of psychomotor processes that connect the external world 
of people’s physical body with their inner world – needs, mental processes and conditions, and originates 
from the experimental work of the outstanding Russian scientist I. M. Sechenov, who was the first to 
introduce these terms into scientific circulation. These studies arose as an important direction, a necessary 
degree of transition to the study of the most important and popular subject of psychological research – 
human cognitive processes. 

Depending on the complexity, it is customary to name three levels of the psyche or mental reflection 
of reality: these are sensory and perception, mental representation and the higher level – the verbal-logical 
level. The transition from the sensory to the perceptual reflection level is a further development of sensory – 
a significant increase in the number of cumulative sensations, the complexity of the analyzer systems 
(synesthesia). The increase in sensitivity as a result of the interaction of analyzers and training exercises is 
called “sensitization.” In the latter case, we are talking about sensory education – a system of pedagogical 
influences aimed at the formation of sensory cognition ways and sensations and perceptions’ improvement. 
We do not just hear, see, etc., but we pass it all through an individual prism. 

Today, most models and training programs are focused on cognitive development. Therefore, for 
psychological and pedagogical science and practice it is an immediate need to study all the factors that can 
affect the formation of the human intellectual potential. Based on this, the study of the mechanisms of 
mental representation development in children of primary school age and adolescence, the use of such 
knowledge in the educational process, including learning motor skills in sports, is of particular relevance.  

2. Literature Review 
I. P. Pavlov explained the cortical mechanisms of voluntary movements as “a consequence of afferent 

irritation from our subjective presentation, a consequence of our thought.” That is why movement as a 
functional organ possesses not only biodynamic, but also sensory tissue. The first is the external form of 
living movement, and the second is the internal one. These two forms of motor action are in constant 
interaction, the mutual transition of the biodynamic and sensory sides [1]. J. Piaget also associated simpler 
forms of memory with movements, the obligatory presence of sensations and mental representations in their 
implementation. He linked movements with foresight and search [2]. 

An important place in understanding the processes of awareness and mental representation of 
movements belongs to the researches of M. O. Bernshtein, O. V. Zaporozhets, P. K. Anokhin [3, 4, 5]. In his 
works M. O. Bernshtein for the first time presented the movement as a multi-level mental influence. The 
regulating mechanism for constructing movement is the “closed loop of interaction” [6]. M. O. Bernshtein 
showed that a system of reverse afferentations is needed for successful regulation of movements. The system 
of reverse afferentations includes a constant assessment of the trajectory of the real motion and the given 
one. In fact, we are talking about feedback in the regulation of movements (reflexive ring regulation). 

The methods of biodynamic analysis of movements developed by him indicated the essential 
importance of the latter in the study of higher nervous activity and behaviour. This is, first of all, his idea of 
“living movement” as a living organism – a dynamic functional organ of an individual, possessing, like the 
anatomical and physiological organs, the qualities of evolution, involution, and reactivity [7, 8]. This also 
covers the role of the motor image, which was understood as the “leading directive”, “model of the required 
future”, the programs, and feedbacks in the construction and regulation of movements. These are ideas 
about the uniqueness and originality of movements (movements are not repeated, but are built anew each 
time), therefore exercises are “repetition without repetition”. 

Following M. O. Bernshtein, O. V. Zaporozhets called living movement as "the movement of a living 
body, reproducing the shape of another body, which is intrinsically connected with the search that includes 
orientation to the future" [5]. It was noted that the essence of their origin was at the same time the essence of 
the origin of sensuality, feeling, psyche. A living movement was considered by O. V. Zaporozhets in this 
sense as “a genetic derivative unit of mental activity analysis”. It is no coincidence that M. O. Bernshtein 
noted that “human motility can and should become a wonderful indicator for studying the processes that 
take place in the central nervous system” [6]. He wrote that this motor indicator of higher nervous activity is 
able to reflect the fleeting processes of the brain. 
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Further studies of M. O. Bernshtein showed that these inexhaustible phenomenological aspects of 
movement can serve as indicators of not only the processes occurring in the central nervous system, but also 
higher mental functions. It was proved that afferent stimulation of the motor system with the help of 
physical exercises accelerates the development of the motor analyzer, which serves as an apparatus for 
integrating the results of the entire cerebral cortex, and also contributes to the development and 
improvement of afferent acts [4]. To the same extent that people feel the qualities of the objective world 
surrounding them, there is a need for a sense of one’s own movements. That is, motor actions can act as 
conditions for the emergence and development of sensuality, feeling. The sensation, in turn, creates the 
necessary conditions for the further development and improvement of the movements themselves. 

Regarding this, O.V. Zaporozhets emphasized that the sense of movement is not only an obligatory 
companion of their arbitrariness, but also a prerequisite for them. He said “before turning into arbitrarily 
regulated, the movement must become tangible” [5]. So, sensation, from this point of view, “is as much the 
basis of movement as its result”. It is no coincidence that the concept of “sensory tissue” was introduced into 
the psychological theory of movements’ construction, which was understood as the motor experience that 
persists after the movement is completed, and together with the biodynamic tissue of living movement is the 
material of the formation and construction of motor actions’ images. This motor experience acquired in 
practical activity is crucial for the process of future motor images formation, because on its basis the 
construction of new movements is carried out. It should be noted that sensations, mental representations of a 
living movement here are understood not only in relation to the external conditions of its flow, but also to 
oneself, internally. 

The research papers of P. K. Anokhin on the physiology of functional systems are of exceptional 
interest in terms of the problems we are considering. Without setting ourselves the task of completely 
covering this direction, we dwell only on two components of the physiological functional system: the 
acceptor of the results of an action and reverse afferentation. According to P. K. Anokhin, “an acceptor of the 
results of actions ...“provides” the afferent properties of that result, which should be obtained in accordance 
with the decision, and, therefore, is ahead of the course of events in the relationship between the human 
body and the outside world” [3]. The acceptor of the results of actions allows one to “predict the signs of the 
result necessary at the moment and compare them with the parameters of the real result, information about 
which comes to the acceptor of the actions’ results due to reverse afferentation”. The presence of an acceptor 
of the actions’ results and a system of inverse afferentation in a functional system of behaviour shows 
theoretically the need to evaluate current and quantitative results of behaviour. These mechanisms can 
become the basis of reflection, awareness of activity and oneself. 

Studying the role of children’s motility in the regulation of their mental state, we proceeded from the 
fact that during voluntary movements there is a relationship between internal (mental) and external 
(physical) activity. Intentions arising in the child’s consciousness are realized in external motor acts, which in 
turn contribute to the development of mental functions, motor experience. Internal and external activities 
have the same structure and are interconnected. The external activity is internalized and takes the form of 
mental activity, and the internal activity is externalized, acquiring the objective form [1]. Usually, speaking 
of mental representation and imagination, mental representation of memory and mental representation of 
imagination are distinguished. The concept of memory refers to the reproduction of previously experienced 
perceptions in the consciousness. The mental representation of memory is the mental representation of what 
was. But the reproduction of what was is not identical to what was perceived. After all, the image is always 
perceived subjectively, it acts as a unit of individual consciousness. It maintains its stability for a fairly short 
time, and even while in present, the image of the object, ensuring the adequacy of the perceiving object, is 
constantly in dynamics, dictated by the situation of the problem being solved and personal values. A 
permanent thing, but the image of this thing as a subjective image is changeable. In this case, we understand 
the subjective variability of the image with its objective stability (invariance) in order to understand the 
relationship of the image-perception and the way of presentation. To understand this relationship, we note 
that the image-representation, like the image-perception, is functional. 

We always reproduce the image for solving any problem, guided by certain needs that are directed by 
certain experiences. The image-perception is a thing of the past. The image-representation is reproduced in 
the present to solve the problems faced by the subject “here and now”. This means that the image-
representation is under the control of the whole inner world of a person and acts as a part of the 
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consciousness of the subject. Therefore, new ideas can be introduced into the image-representation, which 
were not in the process of perception, but at the same time the image-representation provides the objectivity 
of the mental representation, as applied to the specific motor action. The image-representation is the image-
perception, refracted through the inner world of a person, related to the problem and situation being solved. 
This is where the productivity of mental representations lies. No wonder it is mentioned in folk tales: 
“Morning is wiser than evening.” The images of movement and ideas about movement have different 
content of thoughts, but at the same time they retain their objectivity. Therefore, the expression of the image 
in individual thoughts shows their relationship and simultaneously the difference due to time, situation and 
tasks that are solved by the subject. 

Today there are many scientific papers on the effectiveness of using mental representation in athletes’ 
diverse training. There are many synonyms of terms in the literature on sports psychology: motor image, 
mental image, motive image, imaginary training, ideomotor training, figurative repetition, visualization, 
kinaesthetic image, visual-motor repetition of behaviour, etc. We adhere to the definition according to which 
mental images include the types of quasi-sensory and quasi-perceptual experiences that exist in our minds in 
the absence of stimulating conditions that generate primary sensory-perceptual reflections of reality. 

It is important to distinguish between athletes’ imaginary training and the usual process of a person’s 
mental representation: an imaginary training involves a thorough and focused study and repetition of a 
specific motor image in a series of mental representations. The usual process of mental representations 
differs from such a procedure in the spontaneity of its course, the absence of an analysis of the most 
significant details. Mental representation is a conscious process; it is conducted and controlled by our needs, 
interests, feelings and desires. Of course, imagination uses the material of thoughts, feelings, images and can 
transform them, acting together with them or free them from the power of memory. The unity of feelings 
and imagination is an opinion. 

Studies on the mental representation of movements (MRM) in adult and young athletes are carried 
out both in the territory of the former Soviet Union [9-15] and abroad [16-18]. In studies performed on adult 
athletes, it is proved that the use of mental images can increase the efficiency of learning new motor skills 
and improving the technique of performing familiar exercises. Motor skills include the process of self-
training in various sports, as well as the ability to predict the actions of a partner in a game in team types, for 
example in football [19]. In addition, in a number of works it was shown that the combination of physical 
activity and MRM is more conducive to the effective performance of movements than the simple muscle 
training, as well as the fact that MRM can increase the strength of the muscles of the lower leg, press, arms, 
legs, etc. [20]. 

There are also foreign studies that prove the importance of MRM for the training process of young 
athletes. For example, the research of M. Guerrero, D. Tobin, К. Munroe-Chandler, and her colleagues 
conducted with children aged 8 to 14 years old showed that due to mental images it is possible not only to 
improve the performance of sports tasks, but also to increase the collaborative effectiveness of a team [21]. 
The research of M. Afrouzeh and his colleagues, conducted on 36 young volleyball players (average age 13 
years old), was aimed at elucidating the effect of the 7-week use of the PETTLEP-1 model on them when 
studying the delivery technique. The results of this study showed that those athletes who trained in a pitch, 
using the model of mental representation of their movements, learned that skill better than athletes who did 
not use mental images of movements before training [22]. 

The study of the imaginary processing specifics – the systematic and purposeful speculative repetition 
of motor elements by young athletes-skiers in order to improve the coordination of movements performed 
this way and increase the general level of technical readiness – also confirms the effectiveness of this 
approach. It is assumed that when working on movements, depending on their mastering and the features of 
mental representation, athletes will have higher rates of sportsmanship. It was noted that the specifics of 
movement pattern is related to its perspective, in particular, while representing mentally 11 elements of ski 
equipment, the children noted the most familiar perspective of mental representation of each of them [11]. 

The aim of the study is to investigate the characteristics of the sensory-perceptual information 
processing by children 7-12 years old (mastering motor skills in football), depending on the level of their 
imagination development and the use of mental motor images. The main objectives of the work were to 
conduct the primary adaptation of the methodology to the Ukrainian sample, the main stage of the study on 
the use of imaginary motor representations and analysis of the obtained data. 
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3. Method 
To determine the most effective and often used mental images by young athletes and the ways of 

representing them we used the “Movement Imagery Questionnaire for Children” (MIQ-C) [18]. The MIQ-C 
technique is the modification of the third version of the movement mental representation questionnaire for 
examining children aged 7 to 12 years old. It was during this period that a child begins to develop such 
cognitive ability as mental manipulation of images, which is involved in the mental representation of 
movements [13, 15]. Due to the lack of reliable methods for assessing children's ability to visualize 
movements in Ukraine currently, we considered it relevant to test MIQ-C methodology on the Ukrainian 
sample of young athletes. 

Based on the model of using mental images in sports [18], today the model is based on two functions 
of athletes’ figurative representations: cognitive and motivational, each of which in turn is realized at two 
levels – general and special. The authors distinguish five different types of mental images used by athletes: 

1. cognitive general images (CI); 
2. cognitive special images (CS); 
3. motivational special (MS); 
4. motivational general activating (MO-A); 
5. motivational general regulatory (MO-R). 
According to this model the images used by an athlete in various sports situations should correspond 

to the desired result. So, if athletes want to increase the self-efficacy of a sports exercise, they need to use 
images of the MO-R type, and if the question arises of the intellectual component formation of the motor 
action, then – images like CS, etc. 

At the preliminary stage, the MIQ-C methodology was translated into Ukrainian and its primary 
adaptation was made for 5 children under test aged 7 to 12 years old who were involved in football. As a 
result, some words were replaced by more understandable for the Ukrainian sample, but did not distort the 
contents of the task: for example, the expression “a glass of mud” was replaced by “a glass with dirty 
water”; a more detailed description of what “kinaesthetic performances” mean was also added. At the main 
stage, young athletes performed the tasks of the methodology. The technique consists of 4 exercises. Each 
exercise was aimed at the work of a specific muscle group. 

Standing in the starting position (in four exercises the starting positions are different), the child must 
imagine some kind of movement without actually making it, and then assess the complexity of mental 
representation of this movement on a 7-point scale (from 1 – “very difficult” to 7 – “very easy”). Each 
movement had to be represented in three different ways: from the first person (perception of the movement 
from the position of “I-subject” which actualizes the result of direct interaction with specific properties of the 
environment, from the third person (perception of the movement from the position of “I-object”, which is 
the reflection in the individual’s consciousness of oneself as the part of objective reality; and kinaesthetic 
(perception of the features of muscle work when performing movement) [14]. 

Before starting work with each child, a detailed discussion of instructions and clarification of 
terminology was held, as well as a training session, during which athletes answered questions about their 
ways of representing this movement using the mental representation of a hit on a soccer ball. Also at this 
stage there was an explanation of the rules for scaling sensations using pictures with glasses filled with 
various liquids, the visibility through which was accordingly different: for example, if the children present 
an image of hitting the ball as if they were looking through a glass with dirty water, then they should choose 
a value from 1 up to 3 (that is, from “very difficult” to “a little difficult”). 

The study involved 35 boys from Kyiv football sports section aged 7 to 12 years old. To check the 
reliability-consistency of the questionnaire’s questions, the Cronbach’s alpha coefficient was calculated. The 
resulting indicator 0.852 indicated good consistency of questions. The processing of empirical data was 
carried out on the basis of the SPSS Statistics. 

4. Results and Discussion 

The results obtained in the study are shown in Table 1. 
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Table 1. Indicators of mental representation of movement by children 

Number of 
children 

Age 
Indicators 

Min. Max. Average value Standard deviation 

The first-person mental representation of movement 

11 7 - 8 3,25 7.00 6.41 0.07 

12 9 - 10 3.75 7.00 6.41 0.82 

12 11 - 12 4.00 7.00 6.31 0.68 

The third-person mental representation of movement 

11 7 - 8 3.25 7.00 6.11 1.56 

12 9 - 10 4.00 7.00 6.26 0.79 

12 11 - 12 1.00 6.80 6.00 0.31 

Kinaesthetic representation 

11 7 - 8 1.00 7.00 5.59 2.06 

12 9 - 10 3.75 7.00 5.94 0.88 

12 11 - 12 1.00 7.00 5.66 1.23 

In the process of recognizing kinaesthetic images, 70% of children reported that they were not able to 
enter into kinaesthetic images, saying that they “could not feel anything”. Four children said that they 
justified their answers by how easy it was to feel the actual movement than the mental representation of the 
movement. Three children reported that they required a visual image when they were asked to generate the 
kinaesthetic image. Instructions have been changed. During this assignment we asked the children first to 
name the muscles that will be used to complete the task and which parts of the human body will be 
involved. Then they focused on the mental image of how this action will be felt without really doing it. After 
that they appreciated the easiness / complexity of the image, the feeling of hitting the ball.  

When completing the third task, children's answers often indicated a lack of understanding of the 
concept of “kinaesthetic representations”, visualization, and its relation to Likert scale. To solve this, 
photographs of three different glasses: one filled with dirty water, the other one – with muddy water, and 
the third one was empty and transparent, were placed at various points on Likert scale. The glass with dirty 
water and the clear glass were fixed to the very easy / difficult ends of the scale, and the image with muddy 
water was placed in the center. The children were again sent to the idea of kicking the ball and were asked 
questions about how easy / difficult it was to see their skill if they had to do it through glass. Due to this 
question and photographs of various glasses, we have provided a more complete understanding of the use 
of the scale and the concept of easiness / difficulty of visualization by children. 

The mental actions and operations created by a child begin to be realized from the perspective of 
another person who is initially real, and later conditionally present in the ideas of a particular child. That is, 
the child’s action is built from the very beginning as reflective, since it includes the conditional position of 
another person. Moreover, the conditional position of another person may be present in action 
spontaneously or maybe realized. Conscious forms of reflection are possible only in the presence of language 
mediation. 

Reflexivity is necessary: a) when carrying out actions or committing acts requiring arbitrary self-
control; b) in actions aimed at transforming oneself (for example, self-education, development of one’s 
knowledge, skills, abilities, etc.). Thus, the subject is aware of its external objectively substantive or internal 
mentally constructed position in relation to a specific action or act, object or person. These two indicated 
criteria of reflexivity correspond to such characteristics of actions as their awareness and self-awareness. 
According to the first criterion, reflection is considered as an objective expression of some knowledge 
through other knowledge (expression of one value in a system of other values) – organization, construction 
and control of one orientational basis of actions using another orientational (metaorientational) basis of 
actions. The subject does not include orientation on oneself in the conscious system of orientational actions. 
The second criterion defines reflection as such a conscious system of orientational actions, in which the 
subject’s orientation, aimed at oneself, is necessary.  

So, the sensation of movements is directly related to the person’s self-knowledge, occurs on the basis 
of reflection, which is carried out by the same mental processes as cognition of the surrounding world. These 
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processes are addressed to the basic constructs of the psychological system of activity. But how is reflection 
realized when it is addressed to the subject of activity? How is self-knowledge realized? To begin with, we 
pose the question this way: how can external observers recognize us? They can do this either by observing 
our daily behaviour, or using special tests. But in this case, what should these tests consist of? They should 
represent standardized types of activities, which, according to our assumption, allow us to conclude on the 
basis of the tests’ results about the essential qualities that they seek to learn about. Otherwise, how do we 
judge real personalities? Of course, we should take into account the behaviour of these individuals.  

Thus, we are talking about the knowledge of certain entities that are not directly observed. They are 
not observed both by an external observer and by the subject oneself. Therefore, both the external observer 
who wants to know us (as an object of knowledge), and when we ourselves want to know ourselves (as an 
object of self-knowledge) we are in the same situation. And so, in order to know ourselves, we must turn to 
the results of our activities and behaviour. Thus, subjects for the purpose of knowing themselves include 
themselves in an activity in which certain qualities are likely to appear, and based on the results of this 
activity (behaviour), they draw conclusions about their qualities. 

So, in the act of reflection there are two points:  
- targeted inclusion of oneself in activity;  
- analysis of the results from the standpoint of their conditioning by their essential qualities.  
Targeted inclusion, in turn, involves:  
- the motivation to know oneself;  
- knowledge of the essential qualities that determine behaviour;  
- knowledge of the types of vital activity in which the essential qualities of oneself can manifest and 

become clear.  
Thus, we see that the determinant of self-knowledge is the motivation for self-knowledge. The whole 

process of self-knowledge is realized by the same mental processes as the knowledge of the external world. 
Developed reflection determines self-awareness, and developing a sense of movement – we develop 
reflectivity and vice versa. 

The results obtained complement and extend the findings of many studies [23-30]. 

5. Conclusions 
The highest MRM indices for all modalities (the first-person, the third-person and kinaesthetic 

representations) are observed in children of the middle group (9-10 years old). This may be due to the 
greater tendency of children of this age to form cognitive patterns and the beginning of their use, as well as 
the development of the mechanism for the interaction of sensory-perceptual and motor modularities of the 
central motor analyzer, that is, the development of the intellectual component of motor action. But this 
assumption requires further verification. Despite the fact that, in general, the idea of the human body is less 
developed in children than in adults, however, the age of 7 to 12 years old is just the most sensitive for a 
more complete understanding of the structure of the human body. 

In the process of studying the relationship between athletes using mental images of movement 
(motivational, cognitive) and the general development of their imagination, it turned out that there is a 
significant relationship between the use of mental images by athletes and the level of their imagination’s 
development. When answering the question, which images: motivational or cognitive are used by athletes 
with a more developed imagination, we note that this depends on the age of people under test. If according 
to the results of 8-year-old athletes significant correlations of indicators in one or another way reflect the use 
of motivational images by the athletes, and then according to the results of 11-12-year-old athletes, it turned 
out that  

In our opinion, this fact can be explained as follows. Firstly, in 8-year-old athletes real motor skills are 
still insufficiently formed, which causes difficulties when trying to mentally process them (cognitive function 
of images). Probably the mechanism for adjusting imaginary action can be effectively applied only if the 
skills of real motor programs (the intellectual component of motor actions) are available, while with regard 
to motivational images such restrictions should not be made. Secondly, it is known that in most children at 
the age of 8 the formation of formal logical thinking is only beginning, that is, the level of development of 
imagination in athletes of this age is higher than the level of intellectual development. So, for younger 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

201 
 

athletes there are rather more productive applications than motivational images, which are characterized by 
greater emotionality than the cognitive ones. 

The analysis of variance also confirmed our assumption that the mental representation of muscle 
movements is more difficult for children than the representation from the first or third person. Despite this 
we can assume that as a result of the regular use of mental images of the movements performed children-
athletes will begin to analyze in more detail the sensations received from their body, and the indicators of 
the kinaesthetic representation of their movements in them will increase. We noted the following feature: 
despite the rather successful completion of the MRM from the first and third persons by young athletes, they 
still needed an explanation of the difference between these two types of representations. It is possible to 
assume that the internal visual, external visual and kinaesthetic images are separate constructions in primary 
school children. 

The study contributed to a more complete understanding of the mechanisms of MRM, including such 
parameters as the physical reaction of athletes to mental representation of a situation; features of the 
environment in which they are performing exercises; pace; remembering the mental image; related emotions 
and the way of image representation. Knowing the ability of children to represent mentally the movements 
they perform can help sports psychologists and coaches develop mental representation in young athletes, 
which will help improve motor skills when performing real exercises during the training process and 
competitions. 
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Abstract 
In modern conditions, the police face difficult tasks. The beginning of the century was marked by the 

fact that the world community faced the global spread and growth of dangerous social phenomena, such as 
terrorism, genocide, interethnic conflicts, illegal migration, drug and arms trafficking, etc. This leads to 
increased interest in studying the trends and dynamics of police management, searching for new, flexible, 
and effective approaches that will help police organizations to combat crime without a significant increase in 
their numbers and funding. In modern conditions, studying the psychological aspects of the professional 
activities of the managers of the National Police units becomes especially relevant. The aim of the research is 
to carry out a comprehensive study of the professional psychological potential of a modern police manager 
as a complex feature that determines the effectiveness of management, to determine the main components of 
the psychogram of the head of a police organization. The study is based on the use of the psychological 
diagnosis methods, due to which 950 managers of police departments were surveyed. The obtained results 
were processed using the methods of mathematical statistics, due to which the quantitative and qualitative 
characteristics of professionally important qualities necessary for mastering the profession of a police 
manager, as well as psychological contraindications to successful activity in this position were revealed. The 
obtained experimental data will help to improve the process of professional selection and persons’ 
appointments to the positions of police organization managers and will be useful in police officers’ training. 
Keywords: police department manager, personality, professional psychological potential, psychological 
diagnostics, professionally important qualities, professional selection. 

1. Introduction 
The National Police of Ukraine is in the process of formation, which is accompanied by a radical 

reforming of the outdated legal framework for law enforcement activity. The latest trends are characterized 
by postmodern approaches in the modern police system, accompanied by updating the legal framework of 
the police activities, focusing on the service model with dominating humanistic manifestations, the shift 
away from purely material motives of social activity (postmaterialist tendencies), openness and transparency 
in the performance of official duties, accountability of the police to society, structural adjustment, 
demilitarization, a close partnership of workers with the population, changes in management systems and 
new criteria for evaluating the efficiency of the structural units of police organizations. The new tasks of the 
police create a number of new requirements for managers of territorial police units (hereinafter – police 
managers), the level of their professional psychological readiness for professional activity. Modern police 
managers are expected to significantly increase the efficiency of professional activities by moving away from 
outdated methods of personnel management, breaking stereotypes and patterns while mastering the 
profession, ensuring the selection of staff with a high level of professionalism, achieving high results in 
training, professional and personal development. police activities, establishing effective leadership, and 
teamwork in units. The task of improving the psychological support of the managers of the National Police 
is of particular importance. In view of this, the performance of important managerial functions places higher 
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demands on the leaders of police bodies and units, primarily on the personal qualities, skills, and abilities of 
police managers. 

However, according to scientific research (Bondarenko, et al., 2020; Okhrimenko, 2019; Ostapovych, 
Dubova, & Barko, 2018; Shvets, et al., 2020), the level of practical and psychological readiness of police 
managers is often insufficient. Due to the shortcomings of management, there are conflicts in departments, 
significant staff turnover, violations of the rights and freedoms of citizens, abuse of authority by police 
officers, etc. The quality of individual characteristics, as well as the professional skills and abilities of police 
managers, do not always meet the requirements of the profession to the personality of a manager of this 
level. 

On this basis, it is important to outline the professional psychological potential of the modern 
manager of the police department as a comprehensive descriptive characteristic, which qualitatively and 
quantitatively outlines the managerial capabilities of a police manager. The professional psychological 
potential is considered a descriptive variable that captures (characterizes) the strategy of managerial activity 
and is formed on the basis of three main components - general abilities, characterological features, and 
personality orientation (Barko, Irkhin, & Neshcheret, 2007). The development of professional psychological 
potential will improve the quality of a professional selection of police managers, determine the directions of 
their further service and psychological training, and increase the efficiency of management activities in 
general. 

2. Literature Review 
The analysis of domestic scientific works in legal psychology, management theory, management 

psychology, social psychology (Aleksandrov, Okhrimenko, & Drozd, 2017; Anastazi, Urbina, 2007; Barko, 
Irkhin, & Neshcheret, 2007; Bandurka, Bocharova, & Zemlianskaia, 2006; Burlachuk, 2008; Halyan, 2011; 
Krylov, & Manichev, 2013; Sobchik, 2003; Yeliseyev, 2006; Fedorenko, Dotsenko, Okhrimenko, Radchenko, & 
Gorbenko, 2020; Kazmirenko, & Moiseyev, 2007; Ostapovich et al., 2020; Shapar, Timchenko, & 
Shvydchenko, 2002; Shvets, et al., 2020; Tohochynskyi, Valieiev, Arsentieva, Ivchuk, Sidash, & Pekarchuk, 
2020) demonstrates that the existing achievements and results do not reveal the features of personnel 
management in law enforcement agencies. 

This is attributed to the fundamental specific characteristics of the target and job functions of police 
managers, special mechanisms and patterns of the interpersonal interaction of police law enforcement 
agencies, the specifics of the content, organization, and results of management in the police, etc. Among 
foreign scientists who organized their empirical research within the outlined issues, it is necessary to 
highlight such researchers as Bjerregaard, & Lord (2004); Bouchard, Blair, & Haskell (2007); Bufkin (2004); 
Cochraine, Tett, & Vandecreek (2003); Dunnette, & Borman (1979); John, Naumann, & Soto (2008); 
Mohammadi, & Sahebazamani (2012); Owen, Wagner (2008); Paşniciuc (2017); Zееr (2003). The scientists 
studied important psychological aspects of policing, related to the professional motivation of law 
enforcement officers, the effectiveness of actions in extreme situations, developed ethical standards of 
conduct for various categories of police officers, professional psychological selection of police personnel, 
preparation for actions in special and crisis conditions, etc. 

Some authors (Barrett, Miguel, Hurd, Lueke, & Tan, 2003; Birzu, 2017); Kh'yell, & Zigler, 1997; Richi, 
& Martin, 2004; Soshnikov, & Pelenitsyn, 2009; Yevdokimova, & Okhrimenko, 2020)  are quite right to note 
that the service activities of police managers put higher demands on individual psychological characteristics, 
as well as knowledge, skills, abilities, and other competencies of professionals. However, the psychological 
aspects of the activities of police managers, in particular, the requirements of the profession to the individual 
characteristics of police managers, the criteria for assessing their professional psychological readiness for 
effective management, remain largely understudied. Therefore, the study of the professional psychological 
potential of police managers, the development and determination of professional suitability is an urgent 
theoretical and applied problem. 

On this basis, the aim of the study is to conduct comprehensive research on the professional 
psychological potential of a modern police manager as a comprehensive characteristic that determines the 
effectiveness of management, to determine the main components of the psychogram of the head of the police 
organization. 

The object of the study is the psychological features of the managerial activity of police managers. The 
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subject of the study is the professional psychological potential of a police manager in terms of posthumanist 
activities implementation. 

The results of the research significantly complement the existing publications, as they present 
qualitative and quantitative indicators of a person's psychological suitability for managerial activities as a 
police manager, contraindications for mastering the profession for the first time. In addition, the optimal 
psychodiagnostic tools for professional psychological selection of specialists and appointment of candidates 
for senior positions in the police were proposed. 

3. Method 

The experimental study, which was conducted during 8 months of 2020, involved 950 police managers 
(males between the ages of 27 and 40). The quantitative indicator of the sample is representative (the total 
number of police managers at different levels is about eight thousand people, therefore, a confidence level is 
0.95; the statistical error does not exceed 5%). The testing of police managers was carried out by the blank 
method in groups of 10-12 people in the first part of the day. The subjects were motivated by preliminary 
information about the psychological examination of their professional abilities; the results were processed 
using answer keys to the methods, statistical data analysis was performed using Microsoft Excel and SPSS 
Statistics. 

Research methods included theoretical analysis and generalization of scientific and methodical 
literature, pedagogical observation, psychological diagnostics, the survey of experts, mathematical statistics 
methods. 

At the first stage of the study, the structure of the professional psychological potential of police 
managers, which is specified in the individual psychological qualities of a leader as the main components of 
the psychogram of this profession, was determined. 

Further, with the integrated use of a number of valid and reliable psychodiagnostic techniques, the 
requirements for the components of the psychogram (the level and structure of testometric and emotional 
intelligence, creativity, the features of nervous processes, characterological features, and motivation) were 
established; the results were processed using the methods of mathematical statistics. 

At the third stage, the list of professionally important qualities, necessary for mastering the profession 
of a police manager, and psychological contradictions to mastering it was determined, i.e. a psychogram of 
the profession of a modern police manager was developed. 

To achieve the goal of the study, a number of psychodiagnostic techniques were used. 
1. R. Amthauer’s test was used to study the level and structure of intelligence (Yeliseyev, 2006). 

Subtests №2 and №3 help to establish the level of verbal intelligence, subtest №6 - the level of a non-verbal 
component of intelligence. The average level of intelligence is 103-109 IQ points for people of the selected 
age group (27-40 years old), the indicators below and above this range are considered low and high 
respectively. In order to study the level and structure of emotional intelligence, a questionnaire by M. 
Manoylova, which allows conducting the diagnosis of interpersonal and intrapersonal components of 
emotional intelligence, was used (Manoylova, 2007). The knowledge of the numerical values of the 
emotional intelligence components and the integrated indicator makes it possible to predict the degree of 
suitability of a police manager for professional activities. For the studied sample, the average level on the 
scales of interpersonal and intrapersonal components is 1.0-3.0 points, the integrated indicator ranges from 
1.0 to 4.0 points; the indicators below and above the range are considered low and high respectively. The 
creativity was studied using the methodology of V. Mede and K. Piorkovskyi, which involves assessing the 
speed and originality of thinking based on the composition of sentences that include three given words 
(Yeliseyev, 2006). For the selected sample, the average speed level is 3-4 points, originality – 4-6 points, the 
indicators below and above the range are considered low and high respectively. In addition, in order to 
study the features of the nervous processes of police officers, a tapping test (modified by E. Ilyin), which 
allows conducting the diagnosis of strength and lability of the nervous system (NA), was used (Burlachuk, 
2008). It is traditionally believed that police officers should have a strong or medium-strong type and high 
lability of the nervous system. 

2. To identify the leading trends in personality, the Individual typological questionnaire (ITQ), 
developed with the guidance of L. Sobchik in 2003, was used (Sobchik, 2003). The leading trends form an 
orthogonal model that combines eight main scales that contrast in their properties: extraversion - 
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introversion; spontaneity - sensitivity; aggression - anxiety; rigidity - lability/emotionality. In addition, the 
questionnaire contains control scales of lies and aggravation. The questionnaire helps to determine the type 
of police response (stenic or hypostenic), the average level on the main scales is 4-7 points for the sample, the 
indicators below and above the range are considered low and high respectively. 

3. The Big Five Inventory (BFI) was used to determine the overall personality structure applying five 
factors (extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience) (Howard, 
Medina, & Howard, 1996; John, Naumann, & Soto, 2008). These factors are important indicators of a person's 
readiness for professional activity, the average level on the scales of neuroticism and agreeableness is 15-24 
points for the selected sample, on the scales of extraversion, conscientiousness, and openness - 20-33 points, 
the indicators below and above the range are considered low and high respectively.  

4. To study the level of tolerance of uncertainty, S. Badner’s questionnaire, which helps to determine 
the main components of tolerance of uncertainty (novelty, complexity, unsolvability), and the general index 
(Budner, (1962) were used. For the studied sample, the average level on the scales is 12-37 points, the overall 
index is in the range of 51-70 points; the indicators below and above the specified range are considered low 
and high respectively. 

5. To study the motivational orientation of a person, we used the test of Richi and Martin, which helps 
determine the twelve basic needs that a person wants to realize in the work: material reward; favorable 
working conditions; structuring of work; social contacts; relationship support; recognition; achieving 
complex goals; influence and power; diversity and change; creativity; self-improvement and development; 
socially useful work (Richi, & Martin, 2004). The test allows establishing the leading motives for the 
professional choice of police officers. 

The research was performed according to the requirements of the Regulations on Academic Honesty 
at the National Academy of Internal Affairs, which were developed on the basis of Ukrainian and world 
experience of ethical rulemaking. This document was approved by the Academic Council of the National 
Academy of Internal Affairs (Protocol No. 5 of 27.03.2018 and implemented by the order of the Rector of the 
Academy (Order No. 422 of 30.03.2018. According to its provisions, the members of the scientific community 
are guided by the rules of ethical conduct and professional communication; respect the principles, values, 
norms, rules, and conditions of academic honesty in their activities. The consent to participate in the study 
was obtained from all subjects. 

4. Results  

The use of the above mentioned psychodiagnostic techniques made it possible to obtain results on the 
indicators of general abilities, characterological features, and motivational profile of the personality of a 
successful police manager. 

General abilities. It is established that the profession makes certain demands on the general abilities 
of police managers. The analysis of the results obtained applying the methodology "Amthauer’s Test" showed 
that they had an average level of verbal intelligence (the average value of verbal tests №2 and №3 was 12.24 
raw scores (106 IQ points), a high value of nonverbal intelligence (the average value of nonverbal or practical 
intelligence was 15.6 raw scores or 114 IQ points) (Table 1). 

According to the indicator of emotional intelligence, determined by the questionnaire of M.Manoilova, 
the study showed that respondents had an intermediate level of EI on the scales of the intrapersonal 
component of EI (№1 - the awareness of their own emotions and feelings and №2 - control of their emotions) 
- the average value was 1.60 points, the average value of mode was 1.50 points. The results analysis of the 
scales of the interpersonal component of EI showed that managers also had intermediate values of scales №3 
(the awareness of emotions and feelings of others) and №4 (the management of emotions of others) - the 
average value was 1.86 points, the average value of mode was 1 point. The total (final) level of EI of police 
managers accounted for 5.34 points (Table 2). 
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Table 1. The testometric intelligence level of police managers 

Statistical indicators 
Subtest №2 Subtest №3 Subtest №6 

Points IQ Points IQ Points IQ 

The arithmetic mean 12.0 105.0 12,48 107.0 15.6 114.0 

Standard error 0.17 0.56 0.23 0.55 0.31 0.86 

Median 13 110 11 102 15 115 

Mode 13 110 12 104 18 125 

Standard deviation 2.59 8.80 3.65 8.49 4.88 13.19 

Table 2. The emotional intelligence level of police managers 

Statistical 
indicators 

Intrapersonal component Interpersonal component 

The final 
result 

The awareness of 
emotions 

The 
management 
of emotions 

The awareness of 
emotions 

The 
management 
of emotions 

The arithmetic 
mean 

2.82 -1.22 2.87 0.87 5.34 

Standard error 0.12 0.11 0.12 0.11 - 

Median 3 -1 3 1 - 

Mode 3 0 3 -1 - 

Standard deviation 3.59 3.32 3.65 3.42 - 

The results do not contradict theoretical expectations, in particular, the values obtained on the scales 
of the intrapersonal component reflect the ability of managers to understand their own emotions and 
feelings, as well as emotions and feelings of people with whom they create professional interaction. These 
scales indicate responsibility, restraint, moderation, emotional maturity, the ability to objectively assess 
situations, experience. The moderate scores on the scales of the interpersonal component of EI indicate the 
importance of such traits for police managers that will help them to understand the emotions of others and 
direct them in a favorable direction. The managers with a developed interpersonal component of EI are 
characterized by sociability, activity, extraversion, spontaneity. These people are able to easily and quickly 
establish contacts, have communicative experience. The results obtained, in our opinion, reflect the 
professionally important qualities of the effective managers of police units. A successful leader is able to 
persuade, influence the interlocutors, be responsible for one’s own actions and orders, give an objective 
assessment of the actions and deeds of others, combine business and personal contacts, attract attention and 
make people interested, establish their trust; quickly make contacts with new people; find the necessary tone 
of the conversation, the right form of communication depending on the psychological state and individual 
characteristics of the interlocutor. At the same time, the leader’s ability to correlate actions with the actions of 
others and possible consequences, as well as to defend one’s own position is important. 

The study of creativity (creative potential) of police officers according to the method of V. Mede and 
K. Piorkovskyi showed that they were characterized by the medium level (the speed of divergent thinking – 
2.99 points) and the medium level of originality – 5.0 points). 

Individual psychological features. The analysis of the results obtained by the methodology "Tapping 
test", revealed that police managers are characterized by the profiles types described further. About a third 
of the subjects showed a medium-strong type of nervous system (30.0%), almost the same share (29.8%) 
showed a profile characteristic of the medium-weak type. About a quarter of the subjects surveyed (24.0%) 
had a strong type of nervous system, a small part (16.2%) of respondents had a weak type. The vast majority 
of managers had high (57.0%) and medium (29.8%) indicators of the lability of nervous processes, only 13.2% 
of people had low indicators of lability. Thus, managers had a strong or medium-strong type of nervous 
system, which is associated with the need to withstand emotional stress, to overcome feelings of fear, 
insecurity, uncertainty; high psychophysiological endurance, and efficiency. 

Characteristic features. The analysis of the average personality profile of police managers using the 
Individual Typological Questionnaire (ITQ) characterized them as people with a stenic type of response, 
high activity and high level of aspiration, expressed emotional reactions, which, at the same time, are 
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sufficiently controlled. The professionals were also characterized by leading behavior, the ability to take 
risks with significant resistance to stress. The integrative average assessment of the personal profile 
attributed the profile to the linear type, located in the range from 3 to 7 points. The leading peaks in the 
profile were scales 1 (extraversion – 7.26 points); 2 (spontaneity – 6.22 points) and 8 (lability – 6.22 points) 
(Table 3). 

Table 3. The managers’ results of the survey by ITQ questionnaire 

Statistical 
indicators 

The  ІТQ scales 

L A 1 2 3 4 5 6 7 8 

The arithmetic 
mean 

3.44 0.26 7.26 6.22 4.7 6.12 2.09 4.72 2.94 6.22 

Standard error 1.74 0.54 1.75 1.37 1.368 1.37 1.73 1.49 1.53 1.16 

Median 3 0 8 6 5 6 2 5 3 6 

Mode 3 0 9 7 5 7 1 5 2 7 

Standard 
deviation 

1.74 0.54 1.75 1.37 1.36 1.37 1.73 1.49 1.53 1.16 

Note: the names of scales: L – lie; A – aggravation; 1 – extraversion; 2 – spontaneity; 3 – aggression; 4 – 
rigidity; 5 – introversion; 6 – sensitivity; 7 – anxiety; 8 – lability 

A moderate increase in these scales in the profile of a police manager indicates a pronounced tendency 
to self-realization and counteraction to environmental influences. The personality of a manager is 
characterized by such stable characterological features as extraversion, spontaneity, moderate 
impulsiveness. Such traits are typical of individuals with a strong type of nervous system and high lability of 
nervous processes. 

In interpersonal relationships, leaders are characterized as responsible, authoritative, leading, 
independent, they are typical of openness and sociability. However, personal potential has a slight increase 
on a scale of 4 (rigidity – 6.12 points) and 6 (sensitivity – 4.72 points), which may indicate the ability to 
control their own emotions and possible manifestations of impulsiveness. 

The analysis of the research results also allows us to conclude that the following variations of profile 
types are typical of police managers: 

a) scales 1 and 2 are leading in the profile - such persons are characterized by some impulsiveness, a 
tendency to risk and search for danger; they are brave, courageous; somewhat impulsive, choleric, with 
insufficient social conformity and difficulties of self-control in relationships; 

b) scales 2 and 8 are leading in the profile; this means that the tendency to leadership, activity, 
persistence, rationality, consistency, and purposefulness is in the foreground for such managers; 

c) scales 2, 4, and 6 are leading in the personal profile - such managers are characterized by a balance 
of stenic and egocentric characteristics; they show a high level of aspirations and motivation to achieve; 

d) scales 2 and 4 are leading in the profile; such managers are characterized by a slightly inflated self-
esteem, ignoring difficulties, enthusiasm, capability for long-term efforts, and increased efficiency in a 
competitive environment. 

According to the results of the Big Five Inventory (BFI), it was found that police managers had such 
personal qualities as conscientiousness (scale 2 was 39.94 points); openness to experience (scale 5 – 35.11 
points; extroversion (scale 1 – 32.02 points); moderate compliance (34.55 points); a low level of neuroticism 
(average values on scale 4 – 13.76 points) (Table 4 ). 
  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

209 
 

Table 4. The managers’ results of the survey by the Big Five Inventory (BFI) 

Statistical indicators 
The BFI scales 

1 2 3 4 5 

The arithmetic mean 32.02 34.56 39.94 13.77 35.11 

Standard error 0.11 0.12 0.13 0.12 0.15 

Median 32 35 41 13 35 

Mode 33 35 42 14 37 

Standard deviation 3.23 3.45 3.81 3.73 4.63 

Note: the names of scales: 1 – extraversion; 2 – agreeableness; 3 – conscientiousness; 4 – neuroticism; 5 – 
openness to experience 

Based on a survey of respondents using Badner's Tolerance of uncertainty questionnaire (TUQ), it was 
found that managers showed a fairly high overall index of the tolerance of uncertainty (66,47 points, the 
mode value, mostly a fixed indicator, was 68 points). The highest indicator on the scale 2 (complexity - 38,75 
points), as well as intermediate indicators on scales 1 (novelty - 15,32 points) and 3 (insolubility - 12,39 
points), were registered for individual scales of the questionnaire (Table 5). 

Table 5. The results of the survey by Tolerance of uncertainty questionnaire (TUQ) 

Statistical indicators 
The TUQ scales 

1 2 3 4 

The arithmetic mean 15.32 38.75 12.39 66.47 

Standard error 0.21 0.18 0.11 0.21 

Median 15 41 12 66 

Mode 16 42 11 68 

Standard deviation 3.73 3.54 3.81 6.48 

Note: the names of scales: 1 – novelty; 2 – complexity; 3 – insolubility; 4 – final value 

These indicators gave the right to say that the police managers, in general, were tolerant of 
uncertainty, considered any uncertain situation as an opportunity to choose, develop, gain new experience, 
did not feel destructive anxiety in uncertain situations and were able to act productively. This was especially 
evident when solving complex problems. The managers had the ability to withstand problems, as well as to 
act in conditions where the task seemed new, and moreover, too difficult. The obtained results were 
consistent with the traits of leaders previously identified on the basis of the individual typological questionnaire 
(high efficiency, stress, courage, activity, extraversion, spontaneity, and determination; the ability to 
establish contacts, etc.). 

Motivational profile. The analysis of the average motivational profile of police managers allowed us 
to conclude that they had the following motives: 1) the desire for high wages, to work with a sufficient 
amount of benefits and allowances (the average accounted for 44.76); 2) the desire for interesting and socially 
useful work (38.51 points); 3) the desire for self-improvement and development (34.63); 4) the desire for 
recognition by others (33.98); 5) the desire to clearly structure the work, the availability of feedback and 
information that allows evaluating the results of work (31.67); 6) the desire for varied work and (30.40); 7) 
setting and achieving brave and complex goals (29.03); 8) the desire for good working conditions (27.12) 
(Table 6). 
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Table 6. The motivational profile indicators of police managers 

Statistical 
indicators 

The main motives of the professional activity of police managers 

1 2 3 4 5 6 7 8 9 10 11 12 

The arithmetic 
mean 

44.7 29.0 31.6 23.2 22.7 33.9 29.0 17.5 30.4 27.1 34.6 38.5 

Standard error 1.09 0.90 0.85 0.63 0.61 0.71 0.62 0.71 0.69 0.73 0.58 0.84 

Median 42 28 32 24 24 33 29 17 30 27 34 38 

Mode 33 31 36 28 24 33 29 0 32 27 32 34 

Standard 
deviation 

17.5 14.4 13.6 10.1 9.81 11.3 9.97 11.3 11.1 11.6 9.38 13.5 

Note: the significance of the main motives of the police managers’ professional activity: 1 – material award, 2 
– good working conditions, 3 – structuring of work, 4 – social contacts, 5 – maintenance of relations, 6 – 
recognition, 7 – the achievement of difficult purposes, 8 – Influence and power, 9 – diversity and change, 10 
– creativity, 11 – self-improvement and development, 12 – socially useful work 

5. Discussion  

The psychodiagnostic techniques used in our study are not original. They are the adapted versions in 
Russian and Ukrainian, the use of which is authorized by Ukrainian scientists on the basis of a cooperation 
agreement between G. S. Kostiuk Institute of Psychology of the National Academy of Pedagogical Sciences 
of Ukraine and international public professional organization European Federation of Psychologists 
Associations (EFPA) (No. 27/134 dated 12.05.1997). 

The results obtained in the study develop ideas about the professional psychological potential of the 
head of a police organization, which are found in the scientific literature. Many works (Barko, Irkhin, & 
Neshcheret, 2007; Valieiev, Tohochynskyi, Pekarchuk, Sobakar, & Iermakov, 2019) note that the police 
profession of any specialization makes higher demands on the individual psychological qualities of officers. 
It is also provided that each police officer must have quite a high strength and lability of nervous processes, 
the sensitivity of the analyzers; developed vestibular apparatus, well-formed cognitive processes. 

Researchers also note that police managers have certain individual psychological qualities. First, it is 
stated about the high requirements for the level of intellectual qualities of a police manager (Barrett, Miguel, 
Hurd, Lueke, & Tan, 2003; Gough, 2000; Shvets, et al., 2020). In addition, it should be noted that the 
predictors of successful professional activity are characterological features, such as emotional stability, 
conscientiousness, openness, sociability, extraversion (based on the results of the Big Five Inventory), and 
the California Personality Questionnaire. 

At the same time, some scholars  (Cochraine, Tett, & Vandecreek, 2003; Bouchard, Blair, & Haskell, 
2007; Hays, Regoli, & Hewitt, 2007; Kazmirenko, & Moiseyev, 2007; Kryvolapchuk, Kulyk, Barko, 
Kalynovskyi, & Kosiak, 2020) emphasize that a police manager is, first of all, a law enforcement officer who 
has the appropriate indicators of the nervous system, cognitive processes (has such qualities of attention as 
stability, concentration, switching, distribution, and volume; developed operational and long-term memory, 
good performance of visual, auditory, motor, verbal logical and figurative memory, is able to easily 
remember the verbal logical material, color, shape, size, movement, and location of objects, the features of 
human appearance; is able to clearly reproduce information). 

The data obtained with the help of psychodiagnostic questionnaires indicate the importance of such 
qualities as conscientiousness in work, desire for new knowledge and skills, sociability, desire for leadership, 
energy, activity, optimism, tolerance of uncertainty for police managers. At the same time, they are typical of 
controlled behavior and activities, persistence, diligence, organization, discipline, sociability. To a large 
extent, managers are characterized by receptivity to everything new, broad interests, flexible mind, 
independence of thinking, focus on finding new ways to solve problems, originality of perception. Also, 
successful leaders should be typical of friendliness, altruism, a tendency to subordinate personal interests to 
the needs of the group, a focus on cooperation; rationalism, stress resistance, endurance, calm attitude to 
events. Police managers also have such traits as courage, independence, reasonable risk, dominance, 
moderate aggression, initiative, perseverance, and so on. 
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6. Conclusions 
According to the results of the research, mastering the profession of a police manager largely depends 

on the degree of the main professionally important qualities formation, which is determined by the 
following indicators (listed in order of importance): 

1) high or medium level of general abilities (verbal, non-verbal, and emotional intelligence, creativity); 
2) strong or medium-strong type of nervous system; 
3) the formation of characterological traits (courage, extroversion, conscientiousness, openness to 

experience, confidence, optimism, persistence, self-control, tolerance of uncertainty); a sufficient level of 
communication skills; 

4) an adequate structure of motivational orientation; 
5) the formation of emotional and volitional qualities (the ability to overcome difficulties, take 

responsibility, emotional stability in stressful situations); sufficient sensitivity of analyzers; a sufficient 
development level of cognitive processes. 

The qualitative and quantitative psychological and psychophysiological indicators recommended for the effective 
activity of a police manager are presented as follows: 

- high or medium level of verbal intelligence, i.e. not less than 10 points (100 IQ points) on verbal 
subtests of the Amthauer’s test; high or medium level of non-verbal intelligence according to the Amthauer’s 
test, i. e. not less than 11 points (103 IQ points); 

- high or medium level of emotional intelligence (total EI indicator – not less than 4.0 points; the 
average indicators of intrapersonal and interpersonal components – not less than 1,5 points); 

- high or medium level of creativity (the indicator of the number of sentences according to the test of 
Mede and Piorkowskyi – not less than 3; the indicator of originality – not less than 5 points); 

- characterological profile of the stenic type: according to the ITQ test, the indicators of scales 1, 2, 4, 8 
– in the range of 4-8 points; and scales 3, 5, 6, 7 – no more than 7 points; according to the BFI, the value of 
neuroticism is not higher than 20 points; agreeableness – not more than 40; conscientiousness – not less than 
35, openness – not less than 34; according to the TUQ, the general tolerance indicator is not less than 51 
points; novelty – not less than 9; complexity – not less than 21; unsolvability – not less than 9; 

- the adequate motivational orientation of the individual (the desire for interesting and socially useful 
work (36-40 points), the desire for self-improvement and development (34-37 points), the desire for 
recognition by others (32-34 points) ), the desire to clearly structure the work, the availability of feedback 
and information that allows evaluating the results of work (31-33 points), the desire for varied work and 
avoidance of routine (30-32 points), the desire to set and achieve courageous and complex goals ( 28 or more 
points). 

Regarding psychological and psychophysiological contraindications to the professional activity of a police 
manager (the criteria of professional ineptitude), they can be presented as follows: 

- low level of any of the components of intellectual potential (verbal, non-verbal intelligence – less 
than 100 IQ points); emotional potential – with an overall score less than 4.0 points; average scales of 
intrapersonal and interpersonal components – less than 1.5 points; creativity – less than 3 points; 

- negative characterological features: the increased indices of the scales of the hypostenic type of 
response in the personal profile of ITQ: 7 (anxiety), 6 (sensitivity), 5 (introversion) – more than 7 points, 
inflated indicators of the scales of the stenic type of response: 2 (spontaneity), 3 (aggressiveness), 4 (rigidity) 
– more than 8 points; according to the BFI, the value of neuroticism is higher than 20 points; agreeableness – 
above 40; conscientiousness – less than 35, openness – less than 34; according to the TUQ, the general 
indicator of tolerance is less than 51 points; novelty – less than 9; complexity – less than 21; insolubility – less 
than 9; 

- an inadequate motivational orientation of the individual (dominating motives of individualistic 
orientation – the desire for power, good working conditions; recognition, relationships with others, etc.; 
negative emotional and volitional qualities (conflict, fear of difficulties, inability to take responsibility, 
emotional instability in stressful situations, etc.). 

Thus, we provided a qualitative and quantitative description of the professional psychological 
potential of a modern police manager as a complex variable, which fixes the managerial capabilities of the 
head of a police organization. Professional psychological potential determines the managerial competence 
strategy and is based on three basic components – general abilities, characterological features, and 
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personality orientation. The psychological diagnosis of the professional psychological potential of the 
candidates for leadership positions in the police is a necessary element in the system of selection and 
appointment of the most suitable and trained professionals for the positions of police managers. 
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Abstract 

The paper presents the correlation analysis results of the paratrooper cadets’ indicators of basic 
physical qualities development and their results in the standards of combat training. The study involved 
cadets (male) of the Faculty of Air Assault Forces training of the Odesa Military Academy (Ukraine) of the 
1st – 4th years of study (aged 18-22 years), who attended academy Crossfit classes while studying (n=40). 
The results of the cadets engaged in Crossfit in physical fitness were compared with the results of the cadets 
of the same faculty who did not play sports (n=216). The study was conducted in 2018-2019. The level of 
physical qualities development was assessed by the results of cadets' performance in the following exercises: 
the 100 m run (speed), pull-ups (power qualities), the 3 km run (endurance). Training and combat activities 
of paratrooper cadets were assessed according to the standards of tactical and fire training. It was found that 
most standards of tactical training had medium and high degrees of relationship with the cadets’ level of 
physical qualities development of (r=0.33-0.85). The highest correlation coefficients were recorded in terms 
of the standards that have a pronounced motor component of combat activity (r=0.71-0.85). According to 
most standards, cadets engaged in Crossfit had higher correlation coefficients than the cadets who were 
studying according to the traditional system of physical training, which confirms the importance of strength 
sports to increase the combat readiness of the future officers of the Ukrainian Air Assault Forces. 
Keywords: physical training, physical qualities, paratrooper cadets, Crossfit. 

1. Introduction 

The specificity of modern military conflicts and combat activities, along with maneuverability, 
tension, and dynamism is marked by rapid and unexpected changes in the situation with the use of various 
means of armed struggle, uneven development of hostilities, when personnel must be ready to act in any 
climate, geographical nature, withstanding significant physical and mental stress [1-5]. Despite the fact that 
modern technology is widely used in the service of military personnel of different military branches, a 
service member decides on the final result in combat activity, and a high level of individual training of each 
service member increases the combat potential of the armed forces [6-10].  

Scientists note that the units of the Air Assault Forces (AAF), which must have high operational 
mobility, deploy combat activities on the flanks and in the enemy's rear in a short time, maneuver quickly, 
strike vital locations of the enemy boldly and suddenly, meet the modern requirements of combined arms 
warfare the most [11]. The main tasks of the AAF are disruption of control of enemy troops and activities in 
the enemy's rear; preventing the planned use of reserves by the enemy; fighting assault forces of the enemy; 
occupation and maintenance of important objects and boundaries in order to ensure the smooth and timely 
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operation deployment in certain operational areas. In addition to the main tasks, the AAF can participate in 
the fight against illegal armed groups, international operations to maintain peace and security, measures to 
protect the lives and health of citizens and state property outside Ukraine, and perform other tasks defined 
by the laws of Ukraine [11 -13]. 

Modern combat activities of the AAF require a high level of physical qualities development, as they 
involve long-lasting route marches with full armor on, accelerated movement with additional loads, manual 
execution of a large amount of work, loading ammunition, overcoming artificial and natural obstacles, i.e. 
they have a pronounced motor component [11, 12, 14]. 

One of the modern and effective means of physical education of paratrooper cadets can be Crossfit, 
which has a number of advantages in comparison with the traditional means of forming the physical 
readiness of paratrooper cadets to perform the tasks assigned to them. 

The essence of Crossfit is to perform simple and clear exercises for the development of different 
muscle groups by the method of high-intensity circuit training. Crossfit is unique in the way that there are 
many variations of exercise combinations, mainly power-oriented, and each workout is significantly 
different from the previous one [15-20]. The main advantages of crossfit, in comparison with the traditional 
means of physical training and military-applied sports, for the development of physical qualities of 
paratrooper cadets are the lack of material costs for equipment (most exercises are performed with their own 
body weight, improvised means, and natural conditions); the minimization of time for classes (a short period 
of time is spent on performing sets of exercises); possibility to exercise under any conditions (in a sports hall, 
in limited space, in field conditions); availability for service members with different levels of physical fitness; 
many opportunities to vary loads (a wide range of simple and available exercises that can be combined into 
different complexes, it eliminates the possibility of adaptation to the same type of load); the possibility of 
conducting training for a large group of service members; the efficiency of the professionally important 
physical qualities development and the improvement of functional capabilities of service members of the 
Ukrainian AAF; the formation of knowledge and skills of service members on independent use of crossfit 
complexes in future professional activity. 

The aim of the study is to investigate the interrelation between the physical, professional and combat 
performance of the future Air Assault Forces officers engaged in strength sports (Crossfit) in the process of 
studying. 

2. Method 

The study was conducted in 2018-2019 in the Odesa Military Academy (Ukraine). The study involved 
cadets (male) of the Faculty of Air Assault Forces training of the 1st – 4th years of study (aged 18-22 years), 
who attended academy Crossfit classes while studying (group №1, n=40). The results of the cadets engaged 
in Crossfit in physical fitness were compared with the results of the cadets of the same faculty who did not 
play sports (group №2, n=216). The level of physical qualities development was assessed by the results of 
cadets’ performance in the following exercises: the 100 m run (speed), pull-ups (power qualities), the 3 km 
run (endurance). Training and combat activities of paratrooper cadets were assessed according to the 
standards of tactical standards (boarding of personnel in a helicopter (1T); covert advance to the enemy’s 
object (7T); movement on the battlefield (8T); trench and (fire) positions occupation (10T), the delivery of 
ammunition under enemy fire (15T), landing on the car through the tailgate (22T), attack on the front edge of 
the enemy's defenses moving on foot (30T)) and fire training (incomplete disassembly of weapons (11FT), 
assembly of weapons after incomplete disassembly (12FT), stacking combat kit in combat vehicles (18FT)). 

Research methods included the theoretical analysis and generalization of scientific and methodical 
literature, pedagogical observation, testing, and methods of mathematical statistics. During the 
examinations, the authenticity of the difference between the cadets’ indicators was determined due to the 
Student’s t-test. The significance for all statistical tests was set at p<0.05. 

3. Results and Discussion 
The study of the results in pull-ups showed that in the 1st year of study, the indicators of the cadets of 

both groups №1 and №2 did not differ significantly (р˃0.05) (Table 1). In the 2nd year of study, the cadets of 
group №1 were recorded to have significantly better results in comparison with the cadets of group №2, by 
2.2 times (p≤0.05), in the 3rd year – by 3.8 times (p≤0.001), and in 4th year – by 6.1 times (p≤0.001). During 
the period of study at the academy, the results in this exercise increased significantly in both groups: in 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

217 
 

group №1 – by 8.7 times (p≤0.001), in group №2 – by 2.9 times (p≤0.001). The best results in pull-ups in both 
groups were found in the 4th year of study, which indicated a positive dynamics of the paratrooper cadets’ 
results in this exercise both during training according to the current system of physical education and 
Crossfit training. In addition, the level of power qualities development of the cadets of both groups was 
assessed as "excellent" during all years of study. 

The analysis of the results in the 100 m run showed that in the 1st year of study, the results of the 
cadets of both groups did not differ significantly (р>0,05) (Table 1). During the 2nd and 3rd years, the 
indicators of speed development of the cadets of both groups №1 and №2 were improved in comparison 
with the 1st year of study but did not differ significantly (р>0.05). In the 4th year, the results of the cadets, 
who attended academy Crossfit classes, were significantly better than in the group of cadets who were 
training according to the current system of physical training, by 0.5 s (p≤0.05). This indicated the effective 
impact of Crossfit training not only on the power qualities of paratrooper cadets but also on the speed ones. 
The analysis of the cadets’ dynamics of speed qualities while studying at the academy showed that the 
results of the 100 m run improved significantly in both groups – the best results were found in the 4th year 
of study. However, in group №2, the difference in the indicators between the cadets of the 4th and 1st years 
accounted for 0.6 s (p≤0.01), and in group №1 – for 1 s (p≤0.05), which indicated a more pronounced effect of 
Crossfit classes on the speed qualities development of the future officers of the Ukrainian AAF, in contrast to 
the classes according to the current system of physical training. The level of speed qualities development of 
the cadets of both groups was assessed as "excellent" in all years of study. 

Table 1. Comparative analysis of the physical qualities development of the cadets of both groups №1 and №2 during 
studying (n=256) 

Years of study 
Group №1 (n=40) Group №2 (n=216) Significance value 

n Х±m n Х±m t p 

Pull-ups, times 

1st  7 14.5±1.21 63 14.2±0.34 0,22 р>0,05 

2nd  14 18.0±1.02 54 15.8±0.29 2.07 р≤0,05 

3rd  10 20.5±0.89 50 16.7±0.26 4,10 р≤0,001 

4th  9 23.2±0.92 49 17.1±0.28 6,34 р≤0,001 

t1-4 (p) 5.41 (р≤0.001) 6.58 (р≤0.001)   

The 100 m run, s 

1st  7 14.2±0.31 63 14.3±0.14 0,29 р>0,05 

2nd  14 13.9±0.27 54 14.0±0.12 0,34 р>0,05 

3rd  10 13.5±0.20 50 13.9±0.11 1,75 р>0,05 

4th  9 13.2±0.19 49 13.7±0.12 2,22 р≤0,05 

t1-4 (p) 2.75 (р≤0.05) 3.25 (р≤0.01)   

The 3 km run, s 

1st  7 773.4±12.05 63 776.5±7.54 0,22 р>0,05 

2nd  14 739.8±11.57 54 750.7±7.79 0,78 р>0,05 

3rd  10 719.9±11.26 50 738.6±7.61 1,38 р>0,05 

4th  9 701.2±10.68 49 727.4±7.42 2,02 р≤0,05 

t1-4 (p) 4.07 (р≤0.001) 4.67 (р≤0.001)   

The study of the results in the 3 km run showed that in the 1st year of study, the indicators of the 
cadets of both groups №1 and №2 did not differ significantly (р>0,05) (Table 1). Despite the fact that in the 
2nd and 3rd years of study, the level of endurance development of the cadets engaged in Crossfit was better, 
in comparison with the results of cadets who were training according to the current system of physical 
education, by 10.9 s and 18.7 s respectively, a significant difference between the average results of the groups 
were not detected (р>0.05). In the 4th year, the cadets of group №1 had significantly better results in the 3 
km run (11 min 41 s) than the cadets of group №2 (12 min 07 s) by 26.2 s (p≤0.05). During the study at the 
academy, the results of the cadets of both groups in the 3 km run improved authentically (р≤0.001) by 1 min 
12.2 s in group №1, and by 49.1 s in group №2. The comparison of the obtained results with the normative 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

218 
 

requirements showed that the level of endurance development was assessed as "satisfactory" in both groups 
in the 1st year of study. In the 2nd – 4th years of study, the results were assessed as "good" in group №2 and 
as "excellent" in group №1. This confirmed one more time the positive impact of Crossfit training on the 
development of all physical qualities of paratrooper cadets, in particular, endurance. 

The results of the correlation analysis are presented in Table 2. 

Table 2. The relationship between the level of physical qualities development and the results of the compliance with the 
standards for combat training of the cadets of groups №1 (n=40) and №2 (n=216) (c.u.) 

Standards for combat 
training 

The 100 m run Pull-ups The 3 km run 

Group №1 Group 
№2 

Group №1 Group №2 Group №1 Group №2 

1Т 0.71 0.66 -0.49 -0.34 0.62 0.57 

7Т 0.68 0.61 -0.27 -0.24 0.69 0.62 

8Т 0.74 0.65 -0.24 -0.19 0.72 0.70 

10Т 0.72 0.67 -0.33 -0.27 0.74 0.71 

15Т 0.55 0.53 -0.61 -0.56 0.67 0.63 

22Т 0.48 0.45 -0.52 -0.50 0.44 0.38 

30Т 0.51 0.46 -0.33 -0.29 0.85 0.79 

11FT 0.26 0.18 -0.28 -0.25 0.35 0.29 

12FT 0.22 0.17 -0.25 -0.20 0.37 0.30 

18FT 0.38 0.28 -0.77 -0.72 0.59 0.51 

N o t e. r extreme for the cadets of group №1 – 0.310 (at р≤0.05), for the cadets of group №2 – 0.196 (at 
р≤0.05) 

In the process of correlation analysis, it was found that 
- most of the studied standards of combat training of paratrooper cadets (except for the standards of 

fire training) had medium and high degrees of relationship with the level of all physical qualities 
development of the cadets of both groups (r=0.33–0.85), which confirmed the conclusions of many scientists 
and the results of their own research on the need to improve the comprehensive physical fitness of 
paratrooper cadets in order to improve the efficiency of their training and future military professional 
(combat) activities; 

- the highest correlation coefficients were recorded in terms of the standards that had a pronounced 
motor component of professional activity (the results in the 100 m run correlate with the standards of 
movement on the battlefield (r=0.65–0.74), boarding in a helicopter (r=0.66–0.71), occupation of fire positions 
(r=0.67–0.72); the results in pull-ups correlate with the delivery of ammunition under enemy fire (r=-0.56–-
0.61), stacking a combat kit in combat vehicles (r=-0.72–-0.77), the 3 km run – with the movement on the 
battlefield (r=0.70-0.72), attack on the front edge of the enemy's defenses moving on foot (r=0.79–0.85) and 
other standards); 

- according to most standards, the cadets of group №1 had higher correlation coefficients than the 
cadets of group №2. 

Thus, the correlation analysis of the level of physical qualities development of paratrooper cadets and 
the results of their compliance with the standards of combat training showed a fairly high level of 
relationship between the cadets’ physical fitness, formed in the process of Crossfit training, and combat 
training. This states the efficiency of Crossfit training in terms of the improvement of the training and 
military professional (combat) activities of paratrooper cadets – future officers of the AAF. 

The obtained results complement the conclusions of the works of many scientists [21-33] and expand 
them. 

4. Conclusions 
1. A comparative analysis of the level of physical qualities development of the cadets who were 

engaged in Crossfit and the cadets who were training according to the current system of physical education, 
showed a positive effect of Crossfit training on the improvement of physical fitness of paratrooper cadets. 
Thus, in the senior years of study, the indicators of cadets engaged in Crossfit turned out to be significantly 
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better in terms of all the studied indicators (р≤0.05-0.001).  
2. The relationship between the indicators of physical fitness and combat readiness of cadets-future 

officers of the AAF was established. Thus, correlation analysis showed that most standards of combat 
training had medium and high degrees of relationship with the level of physical qualities development of 
cadets (r=0.33-0.85); the highest correlation coefficients were recorded in terms of the standards that had a 
pronounced motor component of combat activity (r=0.71-0.85). According to most standards, the cadets, 
who attended academy Crossfit classes, had higher correlation coefficients than the cadets who studied 
according to the current system of physical education, which confirmed the importance of Crossfit classes to 
increase the combat readiness of future specialists of the Ukrainian Armed Forces. 

The prospects for further research are to study the impact of Crossfit classes on the health of cadets. 
Disclosure statement. No author has any financial interest or received any financial benefit from this 

research. 
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Abstract 

Purpose of the study: Theoretically and experimentally substantiate the pedagogical conditions for the 
effective training of 19-20 years old juniors and 21-23 years old young athletes to participate in fire and 
rescue sports competitions based on the developed scientific concept of sports and training activities, 
focused on achieving the highest sports results and based on the patterns of sportsmanship growth in the 
system of a long-term training process. 

Methodology: The research problem is the lack of a scientifically based concept of training athletes for 
participation in fire and rescue sports, which requires developing innovative training methods based on the 
advanced sports experience of the strongest athletes in the main and reserve Russian national team, taking 
into account new technological approaches to improving the efficiency of sports, training and competitive 
activities, the new content-and-design basis for systemic training of applied athletes in various age periods 
and stages of sportsmanship formation. 

Main Findings: A scientific concept has been developed for training athletes in fire and rescue sports 
with a focus on the highest sports excellence as a system of innovative knowledge based on the results of 
scientific research, generalizing the laws of sports training activities in the form of sports, taking into account 
the best practice achievements and advanced sports experience of the strongest athletes of the first and 
reserve Russian national team. 

Applications of this study: The results of the study can be used to improve the program and 
regulatory framework for the training of specialists in fire-rescue units (manual on physical training, 
standards, and requirements of the Unified Russian Sports Classification and others), are recommended for 
teachers and coaches who contribute to the athletic improvement of fire-rescue personnel, are intended for 
theorists and practitioners of physical education and sports, scientists interested in the problems of training 
athletes in fire and rescue sports. 

Novelty/Originality of this study: The pedagogical conditions for the effective training of 19-20 years 
old juniors and 21-23 years old young athletes in fire and rescue sports to participate in competitions were 
identified and justified, assuming knowledge of the laws of competitive activity, knowledge of the 
substantive and normative foundations of systematic training of firefighter-rescuer athletes at various age 
periods and stages of sportsmanship development, providing for the implementation of process-effective 
methods that solve the problems of developing physical fitness level and improvement of technical skill.  
Keywords: Fire and rescue sports (FRS), Preparation for the competition, 100-meter obstacle course, Assault 
ladder, The rhythmic structure of running, Motor tasks; pedagogical conditions,The concept of scientific 
training  . 
  
1. Introduction 

The relevance of this scientific problem is determined by several contradictions that underlie the 
outdated theory of training athletes in fire and rescue sports, clearly lagging behind advanced sports practice 
and not able to describe the present-day patterns of sports training and competitive activity: 

http://www.ijaep.com/
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1. There is a contradiction between the best sports experience gained in fire and rescue sports when the 
trends in the rapid development of the sport, accelerated growth in results, numerous world records in the 
competitive disciplines of fire and rescue sports, characterize significant practical achievements of coaches 
and athletes, and the theory of training athletes for participation in competitions represented by a 
knowledge system about training firefighter rescue athletes not connected with the practice.  

2. There is a contradiction between the athletes' goal-oriented aspirations to achieve high sports results 
in professional competitions, and the prevailing knowledge systems on training firefighter rescuers for 
participation in competitions, where subject-based methodological knowledge about sports training prevails, 
which is replaced by meta-subject modern knowledge about training athletes from Olympic sports 
introduced in connection with the transition to the fire and rescue sport of master athletes from other groups 
(track and field, sports games, speed cyclic and speed and power disciplines); the latter requires scientific 
experimental verification of such knowledge in training and competitive activity and their adaptation 
concerning the specific features of the sport. 

3. There is a contradiction between the new practical conditions for competitive activity of applied 
athletes (requirements for reliability of sports and technical actions and the stability of results in 
competitions) and the existing guidelines for the pre-competitive training of athletes for participation in the 
main competitions of the season, for example, Cups, Championships (of EMERCOM, World Cup and 
others), where knowledge of the characteristic features of competitive activity in personal and team 
competitions becomes important, which requires another understanding of the laws of training in individual 
disciplines of fire and rescue sports, the search and approval of accurate and specific specialized techniques 
in successfully overcoming, for example, the "100-meter obstacle course" and the "assault ladder," new 
technological solutions for successful training of athletes to participate in competitions.  

These contradictions can be resolved if the pedagogical conditions are established, observing which it 
is permissible to ensure the effective training of applied athletes for participating in the FRS competitions 
(Figure 1): 

1. A sports-targeted knowledge block will be 
developed in the concept of scientific training of 
athletes in fire and rescue sports, which will 
determine and describe the patterns of competitive 
activity and establish a rational structure of actions 
and techniques for sports practitioners of different 
levels of fitness and gender, determine model 
characteristics of the competitive activity of 
athletes, reveal group and typological 
characteristics of the tempo-rhythmic structure of 
running in competitive disciplines, prepare 
recommendations to establish title standards and 
requirements for the training of men, women, 
juniors, boys, and girls, and at the same time, 
forward-looking results of the competition for the 
next period of time will be described based on the 
detection of current trends in sports development. 

2. A substantive and methodological block of 
knowledge will be developed in the concept of 
scientific training of athletes in fire and rescue 
sports and, becoming the basis of the industry 
standard, it should regulate the requirements for 
the normative and methodological part of training 
programs, determine control and progress 
standards. Introduction of an industry standard for 
sports training in fire and rescue sports is urgently 
needed since specialists and coaches are still 
training in FRS on the basis of their internal 

Figure 1. The scientific concept of training 
athletes  

in fire and rescue sports 
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training programs, personal subjective ideas about the contents of the training, and intuitive developments, 
often without proper scientific and methodological justification. The developed industry standard for sports 
training in fire and rescue sports should become a goal-setting document for the systematic construction of 
the stages of sports training in this discipline. 

3. A process-and-productive knowledge unit will be developed in the concept of scientific training of 
athletes in fire and rescue sports, where leading motor abilities that affect sports performance will be 
established, the degree of conjugate technical and physical training of athletes of different levels and gender 
will be determined, ensuring the successful growth of results in young men, juniors and adult athletes, a 
methodology for the formation of a rational tempo-rhythm structure of running in competitive FRS 
disciplines based on kinesthetic control of their movements and concerning the proprioceptive control of 
actions according to the parameters "sense of time," "sense of space and distance," "sense of power strain and 
power of muscle effort," which should ensure achievement of the planned sports results in the pursuit of the 
maximum speed of movements. 

4. A control and evaluation unit of knowledge will be developed in the concept of scientific training of 
athletes in fire and rescue sports, where the established regulatory requirements for different aspects of the 
physical, technical and psychological training of competitors in fire and rescue sports will become evaluative 
criteria by which to judge the effectiveness of sports training, and at the same time, assessments will be 
made of the step-by-step and annual indicators of athletes' preparedness, individual-group assessments of 
the current physical and psychological pre-competitive state of athletes, and in connection with these, the 
causative factors of erroneous actions during the competitions are indicated, differentiated tempo-rhythm 
structures of running for athletes of different ages, gender and skills are presented and evaluated, facilitating 
accurate reproduction of movements in space and time and helping to reduce the number of errors when 
performing techniques in the competitive disciplines of fire and rescue sports. 

2. Literature Review 
Over the past 10 years, the team of authors has published about 50 scientific articles on the declared 

topic in leading Russian and foreign scientific journals. In these works, for the first time, the scientific and 
theoretical concept of sports training in fire and rescue sports is substantiated (Germanov et al., 2018 [5]; 
Korolkov et al., 2016 [10]), the forecast of sports achievements at the largest international forums – World 
Championships is made (Germanov et al., 2019 [6]; Korolkov et al., 2019 [11]), the recommendations for the 
establishment of qualifying standards for the Unified Russian Sports Classification in fire and rescue sports 
for young men, women and women, as well as for the category of highly qualified athletes – world-class 
athletes – are brought to attention (Germanov et al., 2017 [4]), model indicators of competitive activity have 
been developed for some disciplines of the fire and rescue sports (Germanov et al., 2016 [2], Shalaginov et al., 
[18]), the biomechanical foundations of competitive exercises (Shalaginov et al., 2015 [15, 16]) were 
considered; a method for increasing the efficiency of connecting a fire hose line to the fire manifold on a 
hundred-meter obstacle course (Shalaginov et al., 2015 [15]) was developed, the characteristics of sports 
activity in the FRS were studied taking into account age-related characteristics and gender differences 
(Germanov et al., 2016 [2], Shalaginov et al., 2018 [17]), an industry standard for sports training in the FRS 
has been developed (Germanov et al., 2018 [5]; Korolkov et al., 2016 [10]), the recommendations on the 
physical (Shalaginov et al., 2018 [17]), technical (Shalaginov et al., 2015 [15, 16]), psychological (Germanov et 
al., 2016 [3], 2020 [7, 8], Maskayeva et al., 2016 [12]) training were introduced, the effectiveness of various 
training aids and methods for young and qualified athletes, the orientation of training loads, the structure of 
the educational process in educational institutions of the State Fire Service of the Ministry of Emergencies of 
Russia based on modern educational technologies, the issues of preparing a sports reserve in the FRS in 
secondary schools (Shalaginov et al., 2018 [19]) were considered, and many other important research 
problems were updated.  

To date, several teaching aids of highest demand dealing with the features of sports training in the 
FRS are known: Modern Fire and Rescue Sports (Kalinin, 2004 [9]), Applied Firefighting Sports (Velichko, 
2014 [1]), Rescue Manual (Shoygu et al., 2002 [21]), including Fire and Rescue Sport: a training manual for 
IVE (Germanov et al., 2020 [14]), as well as the collective monograph Fire and Rescue Sports: Theory 
Training and Advanced Sports Technology (Korolkov et al., 2019 [13]). These major works deal in detail with 
the development of the fire service and applied sports, the rules of competitions, the methodological and 
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practical features of sports training in various disciplines of the FRS. At the same time, many topical issues 
were not taken into account in the textbooks; they were first posed in the monograph. This concerns, first of 
all, the scientific and theoretical substantiation of the systematic long-term training of athletes in fire and 
rescue sports (Germanov et al., 2018 [5]; Korolkov et al., 2016 [10]), as well as the peculiarities of training 
women (Germanov et al ., 2016 [3], 2020 [7, 8], Maskayeva et al., 2016 [12], Shalaginov et al., 2015 [16], 2018 
[17]) to identify patterns of effective competitive activity (Germanov et al., 2017 [4], 2019 [6] , Korolkov et al., 
2019 [11]), the formation of an objective sports classification in the category of norms for the assignment of 
the highest qualification categories (Germanov et al., 2016 [2], 2017 [4]), experimental verification of the 
technological approach, and determining pedagogical conditions for organizing effective training activities 
(Shalaginov et al., 2015 [15], 2020 [18]), developing the content for the industrilal standard for sports training 
in the FRS (Germanov et al., 2018 [5]; Korolkov et al ., 2016 [10]), and other aspects.  

3. Method 

In scientific practice, the following research methods were used:  
• subject level of scientific research: – methods of theoretical analysis and generalization, including the 

study and generalization of advanced sports experience; – pedagogical observations; – expert assessments; – 
control pedagogical testing; – pedagogical experiment; 

• interdisciplinary and meta-subject level of scientific research: – instrumental testing of competitive 
activity and technical readiness of athletes in the competitive disciplines of FRS (video shooting, electro-
timing, biomechanical analysis); – instrumental testing of athletes' physical fitness indicators (KISTLERQJ 
tensor platform, QuatroJump tensor platform, BiodexMultiSystem-4 isokinetic trainer-dynamometer); – 
mathematical and statistical methods for the analysis of experimental data: descriptive statistics, comparison 
of the sample mean values, correlation analysis, regression, factorial, cluster analysis; 

• general scientific approaches and research methodology: – a systematic approach, design program 
and targeted building of systematic training of athletes in various age periods and stages of sportsmanship 
development; – structural and functional approach to the organization of motor activity; – cybernetic 
approach, forecasting, classification, ranking, modeling, design; – a technological approach to the 
individually-differentiated building of sports training; – an integrated approach to monitoring and 
evaluating the readiness of athletes in fire and rescue sports. 
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4. Results 
The content of the 

experimental work is presented 
in Figure 2 (Note: MT – motor 
task). 

1.  Analysis of kinematic 
spatial and temporal 
parameters of the technical 
actions of athletes in the 
competitive disciplines of fire 
and rescue sports showed that 
the success of overcoming the 
first half of the distance on a 
100-meter obstacle course, the 
time of which significantly 
affects the final result (for men 
and boys – r= 0.775 ÷ 0.923, for 
women and girls – r= 0.575 ÷ 
0.884) depends on the start 
time, start acceleration, and 
boom run, which is indirectly 
confirmed by an increase in the 
value of correlation coefficients 
that increase from the average 
high values at different age 
periods (for men and boys – 
from r=0.724 to r= 0.980, for 
women and girls – from 
r=0.424 to r= 0.925). It was 
found that the contribution of 
the result recorded in the 
second half of the distance in 
overcoming the 100-meter 
obstacle course is the highest 
and is informatively confirmed 
by a strong correlation (for men 

and boys – r=0.761 ÷ 0.980, for women and girls – r= 0.743 ÷ 0.942). In this case, the most difficult technical 
aspect in the second half of the distance is the connection of the fire hose line to the fire junction; there is a 
strong correlation between the time of its completion and the final result (for men and boys – r=0.744 ÷ 0.947, 
for women and girls – r=0.740 ÷ 0.927). It was found that the results of overcoming individual segments of 
the obstacle course and the overall competitive result in this discipline do not have a statistically significant 
linear relationship with the general and particular results of climbing the assault ladder. Thus, it can be 
argued that overcoming the obstacle course and climbing the assault ladder are separate sports disciplines 
whose results are dependent on the manifestation of various physical qualities and psychomotor abilities 
(Germanov et al., 2016 [2]). 

2. Studies on the structure of competitive actions of male firefighter rescuers determined the 
manifestation of speed, speed-and-power abilities in the first half of the distance, as well as coordination 
abilities, special speed and power endurance in the second half, which are significant for successful 
performance in the 100-meter obstacle course distance. This conclusion is confirmed by the results of an 
expert survey of specialists - Masters of Sports of International level, Masters of Sports, FRS coaches, and 
instructors. According to research data, speed abilities have a significant impact on sports results in the FRS 
(rank 1 – Snekoder influence power 1.92 cu/Fisher 18.6%), agility (rank 2 – 1.08 / 15.5), muscle strength (3rd 
rank – 0.83 / 14.6) and a sense of pace (4th rank – 0.17 / 12.1), less so – flexibility (-0.92 / 8.1), endurance (-1 

Figure 2. Experimental methodology for the formation of a 

rational tempo-rhythm structure of running in competitive FRS 

disciplines 
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/ 7.75), physique (-1 / 7.75) and vestibular stability of athletes (-1.08 / 7.4). Upon application of the method 
of one-way analysis of variance to expert estimates, the sufficiency of the initial data was also determined by 
the value of the total coefficient of influence – 91.8%, i.e., the considered qualities and abilities describe 
almost all the factors and random variables that determine the effectiveness in the FRS, and unaccounted 
factors account for about 8% of the total variance (Korolkov et al., 2016 [10]). 

3. The study identified group typological features of the rhythmic structure of running in competitions 
of 19-20 years old juniors and 21-23 years old young athletes in fire and rescue sports and determined the 
predisposition of athletes to successfully perform at one of the competitive distances with their preferred 
specialization in this discipline. Thus, as a result of clustering using the Euclidean metric by the method of 
dynamic condensation and a divisive strategy, three groups of athletes were distinguished: the first cluster 
was 28% of athletes (out of 36 included in the study); these are the athletes who overcome the obstacle 
course relatively quickly but show low results in climbing the tower – "distanceones" (in the experiment 
EG1). The second cluster consisted of 28% of the athletes with the worst average results in the obstacle 
course and the average result in climbing the assault ladder; these athletes can be described as conditionally 
"slow", but technical ones, predisposed to faultless execution of the elements of climbing the assault ladder, 
these are "stormtroopers" (in the experiment EG2). The third cluster included fast and technical athletes – 
44% having the highest results in both disciplines; for these athletes, no preferences were found in the 
competitive exercises of the FRS, these are "universal" ones. The distribution of applied athletes into 
typological groups, taking into account the identified strengths and weaknesses when participating in 
competitions, made it possible to introduce a differentiated approach to organizing the motor activities of 
firefighter rescuers and develop a methodology for the formation of a rational tempo-rhythm structure of 
running in competitive disciplines of firefighting and rescue sports (Shalaginov et al., 2020 [18]). 

4. Formation of a rational tempo-rhythm structure of running in the competitive disciplines of fire and 
rescue sports requires providing preliminary physical and coordination readiness. Technical and physical 
improvement of 19–20 years old juniors and 21–23 years old young athletes in conjunction with a 
commensurate accented development of the condition and coordination abilities were carried out at the 
general preparatory stage of the macrocycle with a comprehensive solution of motor tasks in cycles-blocks of 
training effects, while the condition training MT ratio was expressed in a proportion of 80% in relation to 
20% of the coordination and technical training MT. At the special preparatory stage of training, the 
experimental group provided for the parallel solution to the problems of physical and technical training of 
19-20 years old juniors and 21-23 years old young athletes with an emphasized focus on the development of 
high-speed, speed-power abilities, power, power endurance, correlated with the impact of MT on the 
development of coordination abilities and formation of applied skills, while the ratio of condition training 
MT was expressed in a proportion of 50% to 50% of the coordination and technical training MT. At the pre-
competitive stage and in preparation for participating in the main starts of the season, it was planned to 
combine the physical and technical training of 19-20 years old juniors and 21-23 years old young athletes 
with an emphasized focus on the development of speed and coordination abilities, with a focus on the 
formation of rational tempo-rhythmic running structures under conditions of emphasized sensorimotor and 
kinesthetic control of spatial and temporal characteristics of the movement, while the ratio of condition 
training MT was expressed as a proportion of 20% to 80% of coordination technical training MT. This 
structure of training sections contributed to the establishment of a rational rhythmic structure of running 
(Germanov et al., 2020 [14], Korolkov et al., 2019 [13]). 

5. The results of stage pedagogical testing at the end of the first series of studies showed that by the 
end of the preparatory period, athletes of the experimental group (EG) had a clear advantage in terms of 
physical fitness over those in the control group (CG). The data obtained showed that under the conditions of 
joint training with an accentuated development of speed-power and speed abilities, correlated with the 
impact on the development of coordination abilities and the formation of applied skills, there was a change 
in indicators characterizing various aspects of athletes' training level. In the athletes of the experimental 
group (EG), as compared to the control group (CG), the average group values in running, jumping, and 
strength tests turned out to be significantly higher (with a significance level of differences ɑ = 95%, Ucrit = 
41≥ Uemp; with ɑ = 99% Ucrit = 30≥ Uemp). At the same time, EG1 athletes with a predisposition to 
successful performance in the 100-meter obstacle course discipline have fast strength indicators exceeding 
those of EG2 athletes (extensors, the ratio of isokinetic dynamometry on a BiodexMultiSystem-4 
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dynamometer according to parameter 300/60 in EG1 = 64.2 ± 2.7> EG2= 59.8 ± 3.1 N/m; Wilcoxon's rate is 1, 
P <0.05), while athletes of EG2 (there is a predisposition to successful performance in the climb the assault 
ladder discipline) have higher indicators of maximum strength (flexors 60 deg/s for EG2= 187.9 ±19.2 > 
EG1= 166.1 ± 10.5 N/m; Wilcoxon's rate is 0, P<0.05; extensors 60 deg/s in EG2= 263.0 ±8.3> EG1= 233.7 ± 
10.9 N/m; Wilcoxon's rate is 0, P <0.05). At the same time, the 300/60 ratio within 63.0–68.0%, typical of EG1 
athletes, determines the ability of applied athletes to succeed in the speed-power disciplines of the FRS, 
which the "100-meter obstacle course" actually is; the ratio of power characteristics in the range of 58.0–
62.9%, typical of EG2 athletes indicates the predisposition of firefighter rescuers to successful actions in the 
power disciplines of the FRS, which "climbing the assault ladder" actually is. It follows from the study that 
by the end of the experiment, the "stormtrooper" athletes showed more development in maximum power, 
relative power and strength endurance, while fast and explosive power was better developed among the 
"distance" athletes (Germanov et al., 2020 [14], Korolkov et al., 2019 [13]). 

6. A procedurally effective knowledge block has been developed in the concept of the scientific 
training of 19-20 years old juniors and 21-23 years old young athletes to participate in fire and rescue sports 
competitions, which provides for experimental verification of the methodology to form a rational tempo-
rhythm structure of running in FRS competitive disciplines. At the general training stage, the use of motor 
tasks (MT) was recommended to increase the rate of movement, master the techniques of connecting the fire 
line to the junction, form and improve special motor skills. At the special training stage, motor tasks were 
solved with a distinction between the time limits of actions and exercises, first in a rough differentiation in 
tasks with contrasting settings, later the accuracy of orientation in time was increased due to an increase in 
the number of tasks with increasingly close interlocking values: MT while running quickly and slowly, MT 
with acceleration and deceleration by a proportional amount, MT to the maximum, MT in running in the 
intervals of 5, 10, 15, 20 and more seconds, MT in running for 1, 2, 3 seconds, and then in tenths of a second, 
MT in running for the accuracy of determining various time intervals. At the pre-competition stage and at 
the time of training for the main starts of the season, accurate differentiation of the running time parameters 
for certain distances was provided when overcoming a 100-meter obstacle course and climbing the assault 
ladder (Shalaginov et al., 2020 [20]). 
7. A differentiated approach to improving the sports and technical skills of 19–20 years old juniors and 21–23 
years old young athletes based on the typology identified in the characteristics of competitive activity and 
taking into account the predisposition to successful performance in individual disciplines, which provides 
for the implementation of an experimental methodology, contributed to the formation of the rational tempo-
rhythm structure of running in athletes at competitive distances in fire and rescue sports. As follows from 
the results of the experiment, EG athletes with the best coordination training indicators also have the best 
tempo-rhythm structure in the competitive disciplines of fire-rescue sports. The readiness of firefighter 
rescuers in the EG and CG was determined by a number of psychophysical tests, such as the "Tapping test", 
"maintaining balance in the Flamingo test," "the walking Fukuda test" and the "Yarotsky" test, which allow 
assessing the coordination of movements, the state of psychophysical reactions, and the ability to the 
differentiation of movements.  

8. The results of the pedagogical experiment showed that the development of a rational tempo-rhythm 
structure of running in competitive disciplines of fire and rescue sports leads to an increase in the results and 
stable, reliable, successful performance in fire and rescue sports competitions, to the error-free accurate 
performance by athletes of technical actions – connecting the fire hose line with fire junction to overcome the 
"100-meter obstacle course" and quickly climb the "assault ladder to the window of the training tower on the 
4th floor." And while the average reliability of successful attempts in competitive disciplines of fire and 
rescue sports among qualified athletes was 50-60% according to the results of performance analysis in 
previous seasons, EG1 athletes showed 70% in overcoming a 100-meter obstacle course, CG ones – only 51 % 
with a significant difference in competitive results 15.84 s ɑ=98.2%; 

– 77%, CG ones – 58% with a significant difference in 
ɑ , 

Korolkov et al., 2019 [13]). 
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5. Conclusion 
1. Effective training of 19–20 years old juniors and 21–23 years old young athletes to participate in fire 

and rescue sports competitions can be achieved in a system of pedagogical conditions that ensure 
progressive growth of sports and technical skills of fire and rescue workers, including knowledge of 
competitive activity patterns; knowledge of the conceptual scientific and methodological foundations of 
sports and applied training of fire rescuers; availability of effective techniques that solve the problems of 
developing physical fitness and improving technical skill; the use of control and evaluation normative 
indicators to determine the effectiveness of pedagogical (competitive) activities and the conditions in which 
it occurs. 

2. The technique of conjugate training of 19-20 years old juniors and 21-23 years old young athletes 
becomes effective when solving problems of technical and physical improvement and the formation of a 
rational tempo-rhythm structure of running in the conditions of a proportionate ratio of motor tasks, 
providing for the accented development of the condition and coordination abilities, their proportional ratio 
with the development of the main aspects of athletes' training at various stages of the macrocycle. 

3. A differentiated approach to improving the sports and technical skills of 19–20 years old juniors and 
21–23 years old young athletes, taking into account the identified competitive typology and a predisposition 
to successful performance in individual applied forms, contributes to the formation of a rational tempo-
rhythm structure for athletes in competitive fire and rescue sport disciplines. 

4. Development of a rational tempo-rhythm structure of running in competitive disciplines of fire and 
rescue sports leads to an increase in the results and stable, reliable, successful performance in fire and rescue 
sports competitions, to the error-free accurate performance by athletes of technical actions - connecting the 
fire hose line with fire junction to overcome the "100-meter obstacle course" and quickly climb the "assault 
ladder to the window of the training tower on the 4th floor." 

5. The scientific concept of the sports training of male athletes in fire and rescue sports with the 
extrapolation of its basic provisions to the theory and practice of sports and training activities of women 
athletes can be an essential condition in the establishment and development of the scientific foundations of 
training women's teams in this sport. 

6. Discussion discussions and study forward. 
The scientific concept of sports training of male athletes in fire and rescue sports with the 

extrapolation of its main provisions to the theory and practice of sports and training activities of women 
athletes can be an essential condition in the establishment and development of the scientific foundations of 
training women's teams in this sport. The identity of scientific laws, found as a result of search experimental 
research among female athletes of the FRS, is confirmed by similar (comparable to male) indicators of the 
model characteristics of competitive activity and the relationship of their structural-kinematic components, 
regular temporary differences in the running parameters of men and women when overcoming 100- meter 
obstacle course in fire and rescue sports, predictive results in achievements at the season opener – World 
Championships – and their informational content, shown by reliability in competitions, depending on 
motivational factors and psychological characteristics of the athlete's personality, and at the same time, the 
implementation of a differentiated approach in the context of individualization of the training process based 
on the identified typology in the characteristics of competitive activity and taking into account 
predisposition to successful and reliable performance in the FRS discipline selected for specialization. 
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Abstract 

Background: Today, urban health has become the basis of national and social development and health 
promotion is one of the key priorities in international, regional, local policies and programs. Municipalities 
have important capacities as executors of local development plans. 

The purpose of this study was to identify and rank factors affecting urban health promotion in five 
metropolises of Iran. 

Materials and Methods : Statistical sample was selected based on Cochran formula by stratified 
random sampling in Tehran, Tabriz, Isfahan, Shiraz, Mashhad metropolises. The purpose of this study was 
applied and descriptive in nature. Validity of the questionnaire was based on Delphi technique and content 
validity with relative coefficient above 4 and reliability with Cronbach's alpha coefficient with 0.84. 
Confirmed . After collecting the questionnaires, descriptive and inferential statistics (spss and emus 
software) were used. One-way ANOVA and Duncan tests were used to compare the dimensions of health 
promotion. 

Results: Effective dimensions of urban health promotion can be categorized into six dimensions which 
then improve urban living conditions with a coefficient of 0.96. The highest score and the founding 
dimension of Elderly Friendly Cities with a coefficient of 0.83. It was the least important. 

Conclusion : Comparison of the dimensions of health promotion in the five metropolitan areas 
revealed no significant differences between the four dimensions (improvement of urban living conditions, 
establishment of Elderly Friendly Cities, resilience of crisis and disaster areas, and general health promotion) 
in different metropolises. But there is a significant difference between the two aspects of promoting urban 
planning to promote healthy and safe behaviors and ensuring participatory governance in the city. Based on 
Duncan's test, metropolises can be divided into two groups; the cities of Tehran and Mashhad are grouped 
in one group and the cities of Shiraz, Tabriz and Isfahan in the dimension of urban planning to promote 
healthy and safe behaviors. In terms of ensuring participatory governance in the city, Tehran, Shiraz and 
Mashhad, the second group was classified as Isfahan and Tabriz. 
Keywords: Urban health, Health promotion, Dimension prioritization 

Introduction  
    Today, the concept of health encompasses many aspects of human life with the environment and 

the close relationship between health and urban planning to achieve citizens' health has made the health 
component much more essential. The increasing trend of urbanization in Iran is severely affecting the health 
of citizens and health sector intervention alone is often ineffective [1] . 

Environmental health is one of the main areas of improvement and prevention [2] . 
The 'Health for All' strategy also emphasizes the role of institutions outside the formal domain of 

health care organizations [3] . 
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In today's societies, increasing population, diversification and complexity of roles and relationships, 
increasing literacy and awareness, expanding the mass media along with heavy economic and social costs, 
centralized governance, and legal backing have led to participatory approaches to city affairs [4].  

Partnership is a process by which people influence structures, organizations and authorities to 
provide them with appropriate urban services [5].  

Therefore, need-based assessment and participatory planning have led to health promotion and, if so, 
the allocation of resources and time [6].  

One of the most important urban institutions with which citizens relate is the municipality. In the area 
of health and its promotion in urban communities, municipalities can play an important role in helping to 
promote urban health [7].  

The departure of municipalities from a service organization to a creative and active social institution 
in the community is driven by the social participation of citizens [8]  

It is necessary to develop the duties and powers of municipalities along with the decentralization and 
development of urban management [9] . 

Health is also a multi-dimensional and priority issue. More than three decades of research have shown 
that 75% of the factors affecting health are related to economic, social and environmental factors such as 
employment, housing, recreation, public transport, agriculture, and social support have known effects on 
health [10] . Therefore, the health project needs a collaborative approach of organizations and community 
members . In other words, health must be socialized so that it is universal [11] . 

Studies in Bangladesh, Canada, North America in line with WHO's Healthy City Project (WHO) 
showed that public health is directly related to urban design [12] . 

In Iran, by using internal and external experiences and choosing appropriate weapons methods at 
national level and facilities, we can initiate more serious municipal cooperation to prevent, reduce social risk 
factors and promote health [13] . 

Community health promotion is a holistic, long-term approach to health that is achieved through 
community education and training [14] . 

This article examines the dimensions of urban health promotion in Iranian metropolises (Tehran, 
Tabriz, Isfahan, Mashhad, Shiraz) with the participation of municipalities. 

This study is an innovative research because it seeks to search for missing health promotion loops in 
urban infrastructure. 

Based on the evidence-based strategies model for urban health promotion, the recommendations of the 
World Health Organization in its 2015 report warn all countries and suggest at least five strategies to improve the 
current situation and foresee a future [15] . The researcher attempted to use the WHO's five proposed strategies in 
2015 to promote urban health as key dimensions of research, citing WHO expectations and studying healthy cities 
around the world: 

1. Improving urban planning to encourage safe and healthy modes of conduct: urban designs that increase 
citizens’ physical activities; providing healthy, acceptable, and accessible food; providing comprehensive health 
services available to all; and improving safety in streets. 

2. Improving urban life conditions: healthy weather; housing in safe areas; improving living conditions; 
controlling indoor and outdoor pollution; and improved sanitation. 

3. Democratic and collaborative governance: informing and educating people about urban health plans; 
encouraging public communication; inclusive decision-making; creating opportunities for participation and 
cooperation. 

4. Creating age-friendly cities: the availability of public transportation for those suffering from physical 
disabilities; controlled walking for those who have special needs; building public spaces that are easily accessible; 
encouraging active urban living and doing sports. 

5. Assured safety in face of disastrous and emergency events: locating health service-giving centers in safe 
areas; increased preparedness and responsibility; improved treating systems and mechanisms    

 Following on from numerous studies on the duties of municipalities in European countries, the dimension 
of public health law has also been extracted and taken into account and a total of six dimensions have been 
examined in this research. 

These strategies help support and focus on the decentralization process that has been implemented in 
many countries, and create a democratization platform where local stakeholders are involved , and it is shaped 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

234 
 

by coordinating the efforts of different departments and actors instead of re-working and preventing the urgent 
need for health promotion and prevention [15] . 

The key to this strategy is that the link between citizens' public health and urban planning must first be 
recognized and provided for in order to foster the conditions that lead to better and safer living [16] . 

Due to the lack of integration of the country's management system in iran , urban services are 
distributed in cities across the country based on the levels of urban-government (ministries), regional 
(provincial and governorate) and local (municipalities and councils) levels, approximately 39.6%. from 
municipal services are the responsibility of municipalities [17] . 

In this study, enhancing health promotion activities at the local level by putting health promotion in 
the political agenda of municipalities and local authorities, improves the social and health status of people 
living in the area [7]. 

Successful experiences of countries around the world show; urban management minus urban health 
has failed. In the definition of urban infrastructure, health infrastructure needs to be defined. 

Research literature 

The past approach of the health system is not sufficient to respond to the health needs of the 
community and should be used by policymakers and the public at large [18] . In other words, the shift from 
mere clinical services to recognizing community needs and responding to them is a holistic approach [19]. 

In 1986, the World Health Organization, using two principles of "cross-sectoral cooperation" and 
"public participation", implemented the Healthy City Project. 

The Ministry of Health's National Institute of Health reports in a report titled "Study of Designing a 
Core Health Assessment Tool": The determinants of a person's health go beyond the behaviors that experts 
recommend and involve environmental factors that are not solely the responsibility of the Ministry of 
Health. Therefore, concluding and implementing bilateral or multilateral agreements between the Ministry 
of Health and Medical Education with other organizations and implementing health / environmental 
attachments can be effective in reducing risk factors. Also, health promotion programs (preventing risks and 
problems) are more cost effective than treatment.  

The involvement of municipalities in the above dimensions will lead to a health-centric approach to 
municipal and other development activities and the promotion of a culture of health, increasing the 
accountability of civil society organizations such as municipalities and nongovernmental organizations [7]. 
Also, the intersection of two efficient knowledge of urban planning and health with the participation of 
municipalities, makes citizens living in cities safe from biological hazards [17]. 

In Iran, good faith documents, including the Fifth Development Plan and municipal laws, emphasize 
on promoting urban health [7] . And for the realization of sustainable development, the creation of good 
urban governance and the transformation of a municipality into a social institution, not merely a service 
organization, requires that municipalities accept the requirements of such an approach [7]. 

In this study, the researcher seeks to investigate the feasibility of municipal participation in urban 
health promotion in metropolitan areas that require urban infrastructure. 

The arena of urban services in different cities around the world reflects the variety of tasks that are left 
to municipalities, which are not 100% identical in all parts of the world and differ in terms of administrative, 
political, urban management, service distribution. Cities will be different but surveys in Sweden, the 
Netherlands, Czechoslovakia, China, Malaysia, Russia, Canada, Japan, France show that public health 
services underlying health promotion are the responsibility of municipalities in all of these countries [20] . 

In Iran, organizations are independent and island-based. First of all, urban infrastructures should be 
provided in the area of health, including sports, recreation, food control, urban facilities, public education in 
each area. 

The initiative of the Healthy City Staff Plan was launched in Iran on November 13, 1992 with the 
support of the World Health Organization and the Municipality of Tehran and covered the entire city area 
until 1998, which was highly regarded by the international community. The scheme reduced social crime 
and increased the per capita green space from three meters to thirteen meters. 

Tutula Balfour, in collaboration with various associations at the city level, conducted a study in South 
Africa in 2017 that urban health services along with environmental health services are key components of 
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primary health care and disease control. and one of the activities of local mayors is to promote urban health 
services [21] . 

"Health in All Policies" published by Susan Hagen and colleagues in 2015 in the Scandinavian Journal 
of Public Health (SJPH), which concludes the research: organizes municipal activities and policies for public 
health . This study also proposes a coordinating unit in municipalities [22] . 

In 1993, the healthcare system in Finland was decentralized . 415 municipalities are responsible for 
organizing and funding health services for their residents. According to the 2015 Public Health Program 
approved by the Government of Finland, key priorities include physical health promoting activities, healthy 
eating, combating addiction and drugs, mental health and accident prevention and accidents [23]. 

In Sweden, there is an urban social care organization to monitor social injuries. In the organizational 
chart of the Ministry of Health and Welfare, 290 regional municipalities provide public and private services, 
home care for the elderly and the disabled. The control and supervision of municipalities in Sweden rests 
with the citizens [24] . 

In Denmark municipalities are the administrative executives for the development and implementation 
of public health strategies, and there is a key competition between municipalities [25]. 

Generally, in most of the world's studies, the annual legal framework for urban health services in 
municipalities is defined and implemented. Municipalities, without being hierarchically subordinated to the 
Ministry of Health and Welfare, are in the form of budget allocation in the Ministry of Health umbrella, 
while tax allocation is another way of attracting funds. 

According to a study conducted in Iran, the Ministry of Health, with all its capacity, accounts for only 
14 to 17 percent of people's health, and other organizations and ministries, including municipalities, can play 
a role in promoting health. Seven devices account for more than 50% of the country's health. 

Demari's and ancestral study in 2013 showed that if a municipality is designated to be the provider of 
social health in the urban area, it could play a role with the participation of all institutions in creating 
collective satisfaction and commitment. 

3. Materials and Methods 
It terms of its aim, this study adopts a practical research methodology. Also, considering that the 

researchers seek to (1) highlight the role of practical knowledge in solving capital cities municipalities’ existing 
problems with regard to improving active participation in increasing health rate in urban settings and (2) provide 
answers to the questions it  raises, the study is practical as well. In terms of its methodology, it takes advantage of 
both qualitative and quantitative approaches. In the first and second steps, respectively qualitative and 
quantitative data are collected and analyzed. Subsequently, qualitative and quantitative analyses are interpreted 
based on findings. In terms of research methodology, therefore, this study is both is quantitative and qualitative 
(compound) in that after performing a qualitative analysis it, according to the findings, uses a quantitative 
approach.  

The statistical population of this study consists of all expert experts in Iran capital cities municipalities 
(Tehran, Mashhad, Isfahan, Shiraz and Tabriz). According to the statistics and information provided the 
mentioned municipalities during the second half of 2016, 1500 experts are at the presently working at the 
municipalities, who at least have a bachelor’s degree and five-year work experience in municipalities.  

Utilizing Cochran sampling formula, 316 experts from the mentioned five municipalities under study are 
selected as samples. Stratified random sampling method is used to select sampled members (with appropriate 
allocation). Table 1 shows this classification. 
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Table 1. Sample size for each class 

No. classes Class Size Allocation Coefficient Sample size 

1 Tehran 500 33/0  105 

2 Mashhad 300 20/0  63 

3 Isfahan 250 17/0  53 

4 Shiraz 250 17/0  53 

5 Tabriz 200 13/0 42 

Total 1500 /001 316 

            After performing interviews, handing the members of the expert group a questionnaire extracted 
from the research background and informing them about World Health Organization 2015 expectations from 
countries on urban health improvement, some items were crossed out and added to the research background 
questionnaire according to the experts’ opinions. Finally, a six-dimensional questionnaire with 170 items was 
designed based on the five levels of Likert scale. Questions are answered to based on the following options: ‘1. 
Absolutely Disagree’, ‘2. Disagree’, ‘3. Neither Agree nor Disagree’, ‘4. Agree’, ‘5. Absolutely Agree’. Accordingly, 
the score of each question in the questionnaire will range from 1 to 5 according to the chosen option. 
Subsequently, to calculate the score of each of the components of the dimensions, an average of responses to 
questions is taken. Hence, the minimum and maximum point of these components are respectively 1 and 5, with 
3 being the mean.               

Table 2: Research Toolkits 

Dimension Variables Name Of  Components 

Urban planning 
improvement for  Safe 
behavior and conduct 

4 1-Urban design to increase peoples mobility 
2-Providing healthy acceptable and accessible food 
3-providing comprehensive health services available to all 4- and 
improving safety in streets. 

Enhance of urban  Life  
quality 

4   1-healthy weather 2- housing in safe areas 

3- controlling indoor and outdoor pollution  
4- improved sanitation 

Democratic 
 governance 

3 1-informing and educating people about urban health plans  
2-encouraging public communication 
3- creating opportunities for participation and cooperation. 

Assured safety in face of 
 disastrous events 

7 1-danger identification 2-Recovery and rebuilding  
Of 3-Early warning system 4-Ecosystem and  
Natural buffers protection 5-discipline and 
 coordination6-observing structural and architectural standards/ 
regulations 7- financing and facilities protection 

Creating age- 
friendly cities 

8 1-providing specific spaces for elderly people 
 2-transportation 3-Housing 4-public communication 5-Respect  
6-public participation job7- communication and information 8-
public support And health services     

Public health 
improvement 

3 1-public health law 2- Health education project 3-municipalities 
Independence 

  Upon making sure of the validity and reliability of the research toolkits, the questionnaire is distributed 
among the sampled members. After setting the research variables, factor analysis and structural equations are 
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used to answer research questions and generalize them to the population under study. Microsoft Excel for data 
input and drawing of some descriptive charts and IBM SPSS and IBM AMOS (version 23) for data analysis and 
statistical inference are used. 

Results and Discussion 

In this study, based on World Health Organization (WHO) expectations from countries in 2015 and the 
opinion polls by expert group members, a questionnaire with six main dimensions and twenty-nine components 
is designed. Here, the extracted model from the qualitative part of the research is graphically presented.                       

 
Figure 1. Conceptual model of qualitative section 

  After distributing the research questionnaire among the sample members and implementing the model, it 
is observed that for some components t<1/96, which means these components are not meaningful in this 
research. Likewise, in some cases some components own a coefficient less than 0.5 which means they are not 
capable of explaining their hidden dimensions. As a result, these components are crossed out and the model is re-
implemented. These components are introduced in Table 3: 
  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

238 
 

Table 3. Crossed out items from the final model 

Dimension Crossed out component 

Urban planning improvement for safe behavior and 
conduct 

Urban beautification to make people more active 

Improved life conditions in urban settings Healthy weather 

 
Creating age-friendly cities 

Buildings and spaces for elderly people 
Elderly people transportation  
Elderly people housing 

Assured safety in face of disastrous and 
emergency events 

Discipline and coordination   
Recovery and rebuilding of damaged areas  
Ecosystem and natural buffers protection 

The final research model of this study is graphically presented in Figure 2 in which numbers refer to 
standardized coefficients of the model. 

 

 
Figure 2. The model extracted from the quantitative section 

Table 4 indicates fit indices of the structural model of this research 

Table 4. Fitting indices of the structural model 

X2/df Standardized root  
mean square residual 

Root mean square  
error of 

approximation   

Tucker-Lewis A 
coefficient 

Comparative fit 
index 

1/81 0/049 0/077 0/90 0/91 

X2 =531/01 and DF= 294 

As it is observable in the above table, all indices fall within the desired range/value. Therefore, the 
compatibility of the research model in fitting with the collected data is confirmed. The purpose of this study was 
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to compare the six dimensions of public health promotion in the municipalities of the studied cities. One-way 
analysis of variance is used to investigate each factor in different cities. The results table of this section is 
reported. 

Table 5 : Results of ANOVA Test 

Dimensions of cities 
Descriptive statistics Test results 

Number average Variance Statistics value/  F P-value 

Tehran 105 55/3  66/0  

521/14  003/0  
Mashhad 63 52/3  63/0  

Isfahan 53 13/3  75/0  

Tabriz 42 27/3  73/0  

Tehran 105 40/3  53/0  

508/1  212/0  
Mashhad 63 23/3  55/0  

Isfahan 53 32/3  65/0  

Tabriz 42 29/3  67/0  

Tehran 105 76/3  63/0  

737/18  000/0  
Mashhad 63 55/3  54/0  

Isfahan 53 31/3  66/0  

Tabriz 42 29/3  59/0  

Tehran 105 31/3  44/0  

241/0  211/0  Mashhad 63 28/3  61/0  

Isfahan 53 16/3  67/0  

Tabriz 42 28/3  55/0  

The results of the above table show that there is no significant difference between the four dimensions 
(improvement of urban living conditions, establishment of elderly friendly cities, resilience in crisis and disaster 
and promotion of general health) in different cities, because the P-value is greater than 0/05 . It is estimated . 
There is a significant difference between the two dimensions of urban planning promotion for promoting healthy 
and safe behaviors and ensuring participatory governance in different cities, since the P-value is less than 0.05 in 
these dimensions. 

 
 

Table 6 : Duncan test results for comparing mean scores of urban health promotion dimensions In the five cities 
studied : 

The results of Duncan's treatment comparison (above table) indicate that the dimensions of urban planning 
promotion for promoting healthy and safe behaviors and ensuring participatory governance in the city are 
classified into two groups; in terms of urban planning to promote healthy and safe behaviors, the cities of Tehran 
and Mashhad fall into one group and the cities of Shiraz, Tabriz and Isfahan fall into the other group. In the 

Dimensions of cities Group by priority 

First Second 

Tehran 55/3   

Mashhad 52/3   

Shiraz  32/3  

Tabriz  27/3  

Isfahan  13/3  
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dimension of ensuring participatory governance in the city, Tehran and Shiraz and Mashhad fall into one group, 
Isfahan and Tabriz fall into the second group. 

Discussion 
Nowadays, a number of complex issues like population growth, diversity and complexity of roles and 

relationships, literacy and awareness growth, mass media, heavy socioeconomic costs, and centralized 
administration along with legislative support have made the involvement of collaborative methods in urban 
management inevitable. Accordingly, in order to provide urban healthiness different organizations and citizens 
should necessarily cooperate mutually to promote the health of the urban setting and sustained development. 
The overarching goal of this study to propose a collaborative model for municipalities of 5 capital cities in Iran. 
The results of structural equations indicate that this model is based on six main dimensions. These dimensions 
along with their constituent coefficients are presented in Figure 3.  

 
Figure 3. Research Conceptual Model and its Constituent dimensions 

In this figure, the six dimensions of the research model are presented. As it can be observed, the 
‘improvement of living conditions’ (0/96) is the most important dimension in the suggested model with regard to 
social healthiness, after which ‘Democratic and Collaborative Administration’ (0/92), ‘Urban Planning 
Improvement’ (0/90), ‘Assured Security in face of Disastrous and Emergency Events’ and ‘Public Health 
Improvement’ (0/88), and finally, ‘Creating Age-friendly Cities’ (0/83) are respectively placed. According to the 
results of this research, the share and collaboration of municipalities in improving public health is quite negligible 
in Iran while in advanced countries, such as Norway, municipalities actively participate and collaborate in this 
premise. Comparing Iranians’ municipalities with many other countries’ municipalities since 1995 indicates that 
in Iran the government is responsible for doing many activities (affairs) and citizens’ collaboration is quite 
negligible. On the contrary, in France, for example, the main activities of municipalities are comprehensively 
monitored. One of such activities is decentralization which has been undertaken since 1982. On other cases, some 
committees under municipalities’ supervision play a significant role in urban management. In other words, 
municipality functions like a government in such cases. 

Limitations  
In conducting this study, the researchers encounter some problems and limitations. In terms of survey data 

collection and questionnaire completion, considering the essence of the samples which includes all experts in five 
capital cities municipalities, the researchers have a limited time span at their disposal. Likewise, some 
respondents failed to cooperate effectively and some of them failed to submit the questionnaire. 
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Conclusion 
Since the validity and effectiveness of all the six proposed dimensions with regard to enhancing the role of 

municipalities in improving public health in urban settings is confirmed, the researchers suggest the following 
items to promote their fruitfulness. 

1. Urban planning improvement to encourage safe and secure conduct 
- Easy and improved access to public transportation system all around urban settings 
- providing proper structures (buildings) for different kinds of activities  
- paying attention to lighting conditions of pavements, tunnels, and bridges 
- paying attention to the dynamicity and vitality of urban life 
- developing bicycle-riding lines  
- creating a green city and free distribution of plants to reduce air pollution 
2. Living conditions improvement 
- institutionalizing the use of public transportation system 
- Waste management 
- Encouraging citizens to start waste sorting from their houses  
- Rehabilitating drug addicts by taking care of them in safe places (that provide food, etc.) 
- Increasing public lavatory  
3. Democratic and collaborative governance 
- improve municipalities’ public relations to keep citizens informed about their activities and services and 

to receive citizens’ opinions, suggestions, and criticisms 
- The participation of mayor and other executives in public meetings  
- Promise fulfillment on behalf of executives 
- increased responsibility and accountability on behalf of executives 
- Compensating damages caused by mismanagement 
- increasing citizens’ participation in decision-making in urban organizations 
4. Assured safety in face of disastrous and emergency events 
- Installing early warning systems and instant reaction 
- Enriching firefighting system and other related organizations 
- Affording required equipment and complete preparation on critical circumstances 
- Conducting educational exercises (maneuver) in schools   
- Urban decay counter-measures 
5. Creating age-friendly cities 
- Making citizen aware of the problems of elderly people 
- Increasing public responsibility toward of elderly people  
- Providing specific spaces for of elderly people communication  
- Providing parks and other recreational spaces 
6. Public health improvement 
- Teaching healthy lifestyle 
- Health home (center) establishment 
- Establishing free nutrition consulting-meetings at health centers for all groups (children, elderlies, etc.) 
- Disease control and management and exercising public health services     
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Abstract 

The modern national educational standards for universities include a significant reduction in the 

number of classroom hours for studying academic disciplines. It is impossible to present extensively and in 

detail all educational materials during class study hours. In this paper the authors propose a way to solve 

the said problem for training engineering students in the context of teaching the general vocational course 

“Theoretical Foundations of Electrical Engineering”. This paper discusses the issues of making and using 

videos for engineering education through the example of an electrical engineering course. The presenting of 

materials is accompanied by the text and pictures. The teacher’s voice in the video lesson is synchronized 

with the pictures, so the video convincingly simulates a lecture in the classroom. The texts and illustrations 

contain animation and computer graphics, which make them more understandable. The experience in using 

the said videos at the Lighting Engineering Department has shown that the learning of educational material 

has become more intensive. It is important that the videos can be played many times; the isolated pictures or 

the whole film can be replayed. The article discusses the requirements for video classes, and their 

significance for the process of education. 

Keywords: educational video, instructional video class, electrical engineering, multimedia technologies, 

engineering education.  

Introduction 

To ensure a modern level of production, qualified personnel are required who are able to quickly 

adapt to the production conditions and skillfully use the acquired knowledge [3; 5]. One of the important 

tasks of improving the professional training of students is the introduction of new computer technologies 

into the educational process, which would provide a high professional training of the future specialist, 

allowing him to navigate well in all areas of his activities. University graduates who possess multimedia 

computer technologies, specialized software packages, and programming skills are primarily in demand by 

employers. 

Advantages and disadvantages of multimedia technologies 

Modern state educational standards of higher education provide for a reduction in the number of 

classroom hours for studying and mastering an academic discipline. It is obvious that it is impossible to 

describe in detail the entire volume of educational material in the allotted time, in this regard, currently 

there is an active introduction to the educational process of the University of multimedia textbooks, which, 

along with educational television and video, contain two information streams: audio and visual. 

Both streams interact and complement each other, which allows the student to learn the material more 

efficiently. It is important to find a rational combination of traditional and computer-oriented 

methodological approaches. From our experience, traditional teaching methods should make up about 80 % 

of the time of studying the discipline, the remaining 20 % are offered to students for independent study in 

extracurricular time. The teacher can present the material of the multimedia tutorial in the classroom, but 

very briefly, focusing only on some of the main points. It is noteworthy that multimedia tools can be used to 

develop both lectures and practical classes. The disadvantages of this training technology can be attributed 

to the psychological barrier that arises from the fact that this method of training is unusual at first. In 

addition, you must have a high-performance computer and be able to work confidently on it. 
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Use of educational films in teaching 

In this article, we propose one of the ways to solve the problem of lack of time for the presentation of 

all educational material on the example of teaching a General professional discipline "Theoretical 

foundations of electrical engineering" to students of electrical engineering areas. In this discipline, many 

topics, questions, and concepts are basic in the study of electrical engineering. They require more time in the 

presentation of lectures and good knowledge of physics and mathematics by students. An example is the 

law of electromagnetic induction and related various phenomena in electrical circuits. If you offer students a 

presentation of the most extensive questions in the form of a video lecture on a home computer screen 

instead of a regular lecture in the classroom, you can reduce the amount of material provided in the 

classroom. For example, the presentation of the law of electromagnetic induction was carried out by us in the 

form of three video tutorials in mp4 format with a duration of 15-20 minutes each and a weight of 70 MB. 

Figures 1-3 below show some of the footage from these video tutorials. 

 
Fig. 1 – EMF Induction. Lorentz force 
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Fig. 2 – EMF of self-induction in a circuit with current 

 
Fig. 3 – Inductively coupled circuits. Mutual induction 

As another example, you can specify a training video dedicated to one of the most complex methods 

of analyzing electric circuits of sinusoidal current – the method of complex amplitudes (symbolic method). 

Some of the footage from this film is shown in figures 4 and 5. 
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Fig. 4 –Vector diagram of sinusoidal current 

 
Fig. 5 – building a topographic stress diagram 

As can be seen from the above frames, the presentation of the material is accompanied by text and 

drawings. At the same time, the teacher's voice sounds synchronously with the display of frames, which is 

quite accessible simulates a lecture in the audience. Animation is used in the text and drawings, which 

makes it easier to learn the material. Based on the knowledge obtained from these video tutorials, further 

lectures can talk about the features of calculating electrical circuits taking into account these phenomena and 

methods. The main requirements for such training videos are the depth and accessibility of the material 

being presented, the clarity of images and text on video frames, good diction of the teacher, the use of 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (11)   
                  
   

 

247 
 

animation, which emphasizes individual points of the presentation, drawings, formulas. A separate video 

tutorial should not be too long and take up a lot of disk space. It can be published on the Internet, placed on 

a disk, or on removable media. The video lesson is played using a normal video player, such as Windows 

Media. K-Lite Codek programs must be downloaded to your computer. We have already described our own 

experience of using modern multimedia technologies in the process of teaching electrical engineering to 

University students [1-5]. Currently, 10 educational videos on various sections of electrical engineering have 

been developed and are used in the educational process. Some are devoted to methods of calculating electric 

circuits of direct or alternating current, others-the device and principle of operation of electric machines. 

Some of the training videos we have developed and published are available on the Internet 

(http://video.yandex. ru/users/nekrasovanr/view/9/; http://youtu. be/5dOPEGPBUDk). 

It should be noted that the creation of professional multimedia training videos requires the teacher's 

knowledge of computer technologies related to text and image editors, with a program for creating 

PowerPoint presentations, with the video editor Camtasia Studio, etc. 

Conclusion 

During the last two years, multimedia educational films have been used in teaching electrical engineering, 

which are issued to students for personal use or posted in open access on the Internet. Practice has shown 

that their use in the educational process helps to better assimilate knowledge, successfully prepare for tests 

and exams; increases the activity and attention of students, reduces the time of mastering the material 

presented, which contributes to the acquisition of new knowledge and skills in the discipline. However, 

today the process of introducing multimedia technologies in higher education is not very active. In this 

regard, the faculty and University levels of education must be the training and retraining of teachers in the 

field of computer technology, purchase of licensed software, providing computer classes, payment of 

teachers and students in global and local networks. And we have no doubt that these actions will soon yield 

positive results, because in recent years there has been an increased demand for graduates who possess not 

only the basics of computer literacy, but also the ability to apply various software in practice. Such 

specialists are most in demand in the employment process. 
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