
 

 

International Journal of Applied Exercise Physiology 

2322-3537       www.ijaep.com 

Vol.9  No.8 

                                               Doi: 10.26655/IJAEP.2020.8.1 
 

 

 
 
 

International Journal of Applied Exercise Physiology 
(IJAEP) 

ISSN: 2322 - 3537 

www.ijaep.com 

info@ijaep.com 

Editorial Board:  

Arnold   Nelson, PhD, Louisiana State University, USA 

Chin, Eva R, PhD, University of Maryland, USA 

Hornsby, Guyton W,  PhD, West Virginia University, USA 

J. Bryan Mann, PhD, University of Missouri, USA 

Michel Ladouceur, PhD,  Dalhousie University, Canada 

MN Somchit, PhD, University Putra, Malaysia 

Stephen E Alway, PhD, West Virginia University, USA 

Guy Gregory Haff, Ph.D, Edith Cowan University, Australia 

Monèm Jemni, PhD, Cambridge University, UK 

Steve Ball, PhD, University of Missouri, USA 

Zsolt Murlasits, Ph.D., CSCS, Qatar University 

Ashril Yusof, Ph.D., University of Malaya 

Abdul Rashid Aziz, Ph.D., Sports Science Centre, Singapore Sports Institute 

Georgiy Polevoy, Ph.D, Vyatka State University, Russia   



International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

2 
 

Abstracting/Indexing 
 

ISI Master List 

Web of Science Core Collection (Emerging Sources Citation Index) by Thomson Reuters 

DOI (form Vol. 6(3) and after) 

ProQuest Centeral 

NLM (Pubmed) 

DOAJ 

COPERNICUS Master List 2017 

PKP-PN, (LOCKSS & CLOCKSS) 

GS 

Crossref 

WorldCat 

Journal TOCs 

  

http://www.ijaep.com/
http://ip-science.thomsonreuters.com/cgi-bin/jrnlst/jlresults.cgi?PC=MASTER&ISSN=2322-3537
http://tls.search.proquest.com/titlelist/jsp/list/tlsSingle.jsp?productId=10000255&_ga=2.215045207.1933193648.1516684278-1456723018.1513448518
http://www.ncbi.nlm.nih.gov/nlmcatalog/101680689
https://doaj.org/toc/2322-3537
https://journals.indexcopernicus.com/search/details?id=4725
https://pkp.sfu.ca/pkp-lockss/
https://scholar.google.com/citations?user=Wdq-6P4AAAAJ&hl=en
https://search.crossref.org/?q=2322-3537
https://www.worldcat.org/title/international-journal-of-applied-exercise-physiology/oclc/1023115428&referer=brief_results
http://www.journaltocs.ac.uk/index.php?action=browse&subAction=subjects&publisherID=59&journalID=28879&pageb=1&userQueryID=&sort=&local_page=1&sorType=&sorCol=


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

3 
 

Table of Contents  
Assessment of Current Nonspecific Adaptive Response in Swimmers 

Eduard Feroyan 

Business in the Field of Physical Culture and Sports: Formation and Development 
Alexander Vladimirovich  Pochinkin1,  Natalia Alekseevna Prodanova2, Irina Leonidovna Dimitrov3, 

Sergey Vladimirovich Viseiko4, Valery Anatolyevich Zaitsev5 and Svetlana Nikolaevna Pozdeeva6 

Formation of a Culture of Health of Primary School Children 

Irina Y. Burkhanova1*, Gerold L. Drandrov2, Nikolay B. Vorobyov3, Anastasia V. Stafeeva4, Svetla

na S. Ivanova5 and Natalya V. Bystrova6 

Organizational and Methodological Support for the Formation of the Need for Self-Learning By 
Physical Education 

Nikolay B. Vorobyov1*, Anastasia V. Stafeeva2, Svetlana S. Ivanova3, Gerold L. Drandrov4, Irina 

Y. Burkhanova5, Marina A Veryaskina6 and Andrey N. Baranov7 

System of Preparation of Future Fitness Coaches’ for Health-Improving Activity in the 
Conditions of Rehabilitation Establishments 

Oksana Kornosenko¹,  Tamara Denysovets2, Oksana Danysko3, Sergiy Synytsya4, Larisa 

Voloshko5, Valeriy Zhamardiy6, Viktoriia Donchenko7, Olena Shkola8, Volodymyr Prystynskyi9 

and Olena Otravenko10  

A Different Approach to the Determination of Aerobic Capacity: Relative Endurance Method 

İrfan Marangoz1 

The Effect of Defense Sports on the Treatment of Attention-Deficit/Hyperactivity Disorder in 
Children 

Serdar Bayrakdaroğlu1 and Ali Tekin2 

Childcare and Educational Activities of Religious and Public Organizations in Western Ukraine 
in 1900-1930 

Ilona Dychkivska1, Olena Ionova2, Olena Druhanova3  and Svitlana Luparenko4   

Investigation of Nomophobia and Loneliness Levels of Students Performing Physical Activity 

Aygül Çağlayan Tunç1 and Mehmet Günay2 

An Examination of Athletes’ Mental Skill, Aggression and Leadership Levels: Turkish National 
Wrestling Teams Sample 

Saeed Shokoufeh1 and Mehmet Türkmen2 

The Acute Effect of Foam Rolling on Strength and Flexibility in Volleyball Players 

Esin Ergin  

The Effect of Brand Personality on Sport Team Identification 

Yesim Bayrakdaroglu  

http://www.ijaep.com/
https://orcid.org/0000-0003-4177-7206
https://orcid.org/0000-0002-9376-176X
https://orcid.org/0000-0003-4040-562X
https://orcid.org/0000-0002-3716-7600
https://orcid.org/0000-0002-4347-8907
https://orcid.org/0000-0002-3579-6112
https://orcid.org/0000-0002-9665-7204
https://orcid.org/0000-0003-3013-0423
http://orcid.org/0000-0003-1681-3543
https://orcid.org/0000-0001-8308-5895
https://orcid.org/0000-0002-9353-5666
https://orcid.org/0000-0002-9306-5553
https://orcid.org/0000-0002-5985-8293
https://orcid.org/0000-0002-3111-5340


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

4 
 

Examination of Seasonal Changes of Some Physical and Technical Parameters According to the 
Positions of Professional League Players 

Mehmet Söyler1 and  İdris Kayantaş2 

The Relationship between Future Time Perception and Optimism: An Example of Physical 
Education and Sports School Students 

Duygu Harmandar Demirel1 Emrah Serdar2 and   Mehmet Demirel3 

Effect of Plyometric Training on Speed Parameters (A Meta-Analysis Study) 

İdris Kayantaş1 and  Mehmet Söyler2 

Reading as a Cultural Practice of Modern Students 

Prof. Halyna Bilavych1, PhD Oksana Kondur2, PhDMariya Bahriy3, Prof. Mariya P. Oliyar4, 

Prof. Boris Savchuk5, Prof. Nadiya Fedchyshyn6*, PhDIryna Humenuk7, Prof. Mykola Pantiuk8 and 

Prof. Oksana Petrenko9 

An Investigation of the Factors Affecting the Participation of the Audience to the Match (The 
Case of Düzce Province) 

Levent Görün1, Önder Şemşek2 and Emre Aksoy3  

Effects of Inspiratory Muscle Exercise on Liver Enzymes, Creatine Kinase and Albumin Levels 
in Cigarette Addicts 

Zarife Pancar1  

Investigation of the Effects of 8-Week Zumba and Step-Aerobic Exercises on Serum Leptin and 
Serum Ghrelin Hormone in Women 

H. Bayram Temur¹  and Beyza Öğe2 

Effect of Age on Speed and Agility in Early Adolescence 

Ahmet Uzun1, Alperen Akbulut2, Ali Erkek3,  Ömer Pamuk4 and  M. Sabır Bozoğlu5 

Psychophysical Features of Adolescent Girls-dancers of Various Somatotypes 

Irina Krasnoruckaya1,  Marina Tkachuk2 and Alexey Levitsky3 

Maximal Isokinetic Muscle Strength of Knee Extension and Range of Straight Leg Raising after 
Dynamic Stretching of Knee Flexor 

Yumi Okayama1 and Shinichi Daikuya2 

Acute Effect of Sıngle Dose Beetroot Juıce on Some Performance Parameters in Elıte 
Orıenteerıng Athletes 

Dr. Gökhan Deliceoğlu,  Şakire Kaçmaz and Dr. Fatma Filiz Çolakoğlu 

Comparison of the Level of Dynamic Postural Stability of Climbers and the Recreational Sports 
Performing Population 

Karšayová Kateřina, Pavlů Dagmar, Vomáčková Helena 

  

http://www.ijaep.com/
https://orcid.org/0000-0002-6912-4218
https://orcid.org/0000-0001-9644-9387
https://orcid.org/0000-0001-9644-9387
https://orcid.org/0000-0002-6912-4218
https://orcid.org/0000-0003-1142-3167
https://orcid.org/0000-0002-1461-8560
https://orcid.org/0000-0003-1543-762X
https://orcid.org/0000-0002-1659-2157
https://orcid.org/0000-0002-5124-2523
https://orcid.org/0000-0001-7202-5555


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

5 
 

The Usage of Coaching Technology in the Formation of Emotional Intelligence of Future 
Tourism Managers 

Prof. Boris Savchuk1, Prof. Tetyana Pantyuk2, PhD Ruslan Kotenko3, Inna Tkachivska4, PhD 

Lesia Vysochan5, Prof. Hryhorii Pustovit6, PhDJan Bilawicz7, Prof. Halyna Bilavych8 and Prof. 
Nadiya Fedchyshyn9 

The Effect of a Isometric Training Protocol on Some Functional Disorders of the Lower Limb in 
Patients With Lumbar Disc Surgery 

Ghazal Sadat Mojtabavi1, Mohammadhosein Nasermelli2* and Behnaz ganji namin3 

Organizational Culture Governing Chess Professional Community of Iran 

Morteza Shahlaei 

Studies of Drilling Washing Fluids’ Influence on the Reservoirs Filtration Properties 

Lipatov, Evgeny Yuryevich1, Krivova, Nadezhda Rashitovna2 and Chebykina, Julia Borisovna3 

Testing A Model of the Relationship between Emotional Intelligence - Emotional Labor with 
Job Burnout (Case Study: Physical Education Teachers of Kermanshah City, Iran) 

Aye Rizvandi1*, Mona Farzadfar2 and Mohammad Mehdi Pahlevani3 

Russian-Chinese Humanitarian Cooperation in the Aspect of Public Diplomacy 

Zhao Tiantian1 and Wu Ting2 

  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

6 
 

Assessment of Current Nonspecific Adaptive Response in Swimmers 

Feroyan Eduard 

PhD in Biology, Georgian State Teaching University of Physical Education and Sport, Tbilisi, Georgia. 

Abstract 
The aim of the study was to control the condition of athletes, including the analysis of the dynamics of 

homeostasis parameters at the molecular and structural levels of the organism to substantiate the adequacy 
of the proposed control criteria and to characterize their variability in the annual training cycle. Under 
supervision were qualified male swimmers of the Georgian national team (20 people aged 18-30 years), with 
sports experience of 6-13 years), trained in the same conditions. The level of neutral 17-ketosteroids, amine 
nitrogen, phosphorus inorganics were determined. Muscle and fat components were determined body 
length and weight, circumference of limb segments, absolute body surface was measured. The target 
function of the athlete (special physical performance – SPP) was evaluated when working on a mechanical 
bicycle ergometer “Monark” using a steep increasing load. Changes in the main target function of a highly 
qualified athlete – SPP from the beginning to the end of the training season is closely related to the dynamics 
of morphological indicators: the SPP level increases against the background of increasing muscle and 
reducing fat mass. The study demonstrates the value of labile components of body weight and biochemical 
indicators of adaptation to assess long-term and current adaptive changes in the athlete’s body caused by 
training. The proposed method of daily tracking the development of nonspecific adaptive reaction in the 
process of training an athlete – an effective control tool that allows you to assess the current adaptive 
reactions and anticipate the left, cumulative effects of developing adaptation, to make decisions on the 
correction of training. 
Keywords:  training, management, adaptation, current control, biochemistry, body mass components, 
physical performance 

Introduction 

Management of training of the athlete of high qualification is an integral part of preparation which is 
continuously carried out by the athlete, the trainer, the doctor [10,19,29,32].  

Management involves achieving a specific result by a certain date. The orientation of the necessary 
cumulative shifts is provided by specific selected exercises, as it follows from the biological regularity of the 
specificity of adaptation [3,4,5,7,18,26]. 

Understanding that the cumulative effect is achieved as a result of adaptive reactions and led the need 
to search in this direction [12,22,25].  

The problem of current control and management in sport is certainly not new [1,2,6,20,21]. However, 
its development, especially in the aspect of daily control of nonspecific adaptive response, is not sufficient 
for the technological closure of the control system from the evaluation of competitive activities to training 
sessions. Apparently, it is the development of current management issues they should become one of the 
most important elements of the “advance” system in the training methodology.  

Known biological (regularities of the organism’s activity autonomy phase, heterochrome behavior of 
systems cause the fundamental impossibility of absolutely accurate prediction of the effects of a training 
effect on the body [24].  

There will always be some uncertainly to consider and make the most of. As known, many developed 
methods have been proposed for the current control [8,11,23].  

However, for the most part, they involve an assessment of the state of a particular system rather 
selective, require blood sampling, or provide for significant employment of the athlete.  

In an effort to make it easier for the athlete to obtain information about the development of adaptation 
in the training process, we have tested various techniques. 

Long-term practice of daily observations of adaptation of athletes of the Georgian national team in 
swimming, generalization of the studied material allowed to assume a method of control of a condition of 
athletes including the analysis of dynamics of parameters of homeostasis at molecular and structural levels 
of the organization of an organism. This publication is devoted to substantiating the adequacy of the 
proposed control criteria and characterizing their variability in the annual training cycle.  
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Methods 
Participants. In the period of 2015-2019, highly qualified male swimmers of the national team of the 

Georgian national team, who trained in the same conditions, were under constant supervision (table 1). In 
accordance with the purpose of the work to identify the relationship of the expected indicators among 
themselves and with indicators of special physical performance and training loads, materials were selected 
for 20 people aged 18-30 years, with sports experience of 6-13 years, who for at least 3 years were prepared 
as part of the Georgian national team annually confirmed their qualifications and had a full set of testing 
data.  

Table 1. Morphological characteristics of swimmers 

Parameter Х̅ σ 

Height, cm 
Weight, kg 
Absolute body area (BSA), m2 

The chest circumference, cm 
Muscle mass. % 
Fat mass, % 
Bone mass, % 

181,2 
78,8 
2,02 

103,4 
50,3 
9,0 

14,4 

5,34 
3,42 
0,05 
3,33 
0,75 
1,13 
0,65 

Materials. The current assessment of non-specific adaptation reaction at the molecular level was given 
by indicators of daily urinal expression of final gas chromatography and mass spectrometry (GC/MS) 
[15,16,27,30,31,33,35,36].           

It was enough to determine the level of neutral 17-Ketosteroids (17-KS) - an indicator of the intensity 
of anabolic processes; amine nitrogen (AN) - indicator of proteolysis activity; phosphorus inorganic (Pi) – an 
indicator of the speed of ATF due mainly to the intensity of lipolysis. The corresponding indicators were 
expressed in relative units by dividing the obtained values by the physiological norm: for 17-KS – 20 
mg/day, AN ‒ 300 mg/day, Pi – 2,0 g/day.  

As an integral characteristic of the response of the body to the load, a parameter “Severity of Catabolic 
Reaction” (SCR), was introduced equal to the partial of the division of the intensity index of proteolysis – 
AN by the intensity index of anabolic processes – 17-KS (in relative units). 

Assessment of adaptation at the structural level is based on the determination of labile components of 
body weight-muscle and fat [34]. We measure the length and weight of the body, the circumference of the 
limb segments [17,34], skin-fat folds on the trunk and limb segments [13,34], the absolute surface of the body 
[28].  

The target function of the athlete (special physical performance – SPP) was evaluated when working 
on a mechanical bicycle ergometer “Monark 828E” using a step-increasing load. The initial load level is 1,5 
kg. per wheel and 80 rpm. The load power was increased in 2 minutes by 0,25 kg. The work was carried out 
until the athlete refused to continue working [14]. 

Anthropological measurements were carried out on a monthly basis and at various stages of the 
preparation of the group top athletes every day.  Biochemical examinations were weekly. SPP estimated 4-6 
times per season. Simultaneous testing of all these adaptation parameters was carried out in the period 2015-
2019, more than 1600 anthropometric surveys, 2000 biochemical analyses SPP’s 100 tests served as the basis 
for the analysis of conjugate variability of the athlete’s body in the training process. 

Statistical analysis.  for statistical processing of the results, nonparametric methods of variation 
statistics were used (using the program Biostatistics [9]). The statistical significance of the differences was 
established with the validity of the null hypothesis less than 0,05% (р<0,05). 

 
Results 

Changes in the main target function of a highly qualified athlete – SPP – from the beginning to the end 
of the training season is closely related to the dynamics of morphological indicators: the level increases 
against the background of increasing muscle and reducing fat mass. The highest and most direct relationship 
of dynamics with changes in muscle mass (r = 0,77; p<0,001) negative, low but reliable relationship with the 
fat component (r = ‒0,44; p<0,05) was revealed. No such association with body weight (r = 0,08; p<0,05) with 
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the remaining values of the components of body weight (r = 0,08; p>0,05), with the remaining values of the 
components of body weight – it is weaker than with absolute (for muscle mass – r = 0,55; p<0,01; for fat – r = 
‒0,44; p<0,05).  

The dynamics of the profile components of the body weight of athletes reveals a qualitative and 
quantitative variety of links with biochemical indicators of metabolism in different intervals of the training 
process. The tendency to increase the level of muscle mass with the invariance of fat corresponds to the 
general intensification of metabolic processes against the background of the predominant increase in the 
activity of the catabolic phase. In the monthly dynamics, the index of muscle mass is more associated with 
the level of catabolic activity (r = ‒0,67; p<0,001) to a lesser extent but reliably with the level of anabolism (r = 
0,47; p<0,05) and the general nature of the response – SCR (r = 0,57; p<0,01). Changes in fat mass are reliably 
associated only with the indicator of anabolism activity (r = 0,47; p<0,05). In the daily dynamics of changes 
in the liable components of body weight are most associated with SCR (r = 0,56-0,64; p<0,01). Ties are closer 
during the mind-mountain training and at the stage of direct precomputation, at the end of the season that is 
at the most acute moment. They differ qualitatively: at the beginning of the season, the dynamic of muscle 
mass reliably reflects changes in activity 17-KS (r = 0,61; p<0,01), in the conditions of the middle mountains 
and before responsible stars-intensity AN (r = ‒0,68 - ‒0,79; p<0,001).  

The search for the dependence of morphological and biochemical parameters on training loads was 
carried out on the basis of the analysis of daily observations for several years. It is shown that the dynamics 
of muscle mass is reliably and directly related to the total volume of total physical training all work and 
work in the aerobic zone (r = 0,52-0,70; p<0,02-0,001) the dynamics of fat mass with the impact of total 
physical training (r = 0,69; p<0,001). SCR dynamics with high reliability changes in the total amount of work 
(r = 0,68-0,80; p<0,001), in the proportion of anaerobic and aerobic loads (r = 0,78-0,84; p<0,001), the ratio Pi 
and AN are associated with the same characteristics of training loads as SCR (r = 0,45-0,84; p<0,05-0,001 and 
0,44-0,68; p<0,05-0,001, respectively).  

Comparison of average monthly values of Pi of athletes of the national team of Georgia at the stage of 
direct pre-competitive preparation for the main competitions and average time of lag of these same athletes 
from winners of the corresponding competitions in different years of preparation (figure 1).  

Even with this comparison the correlation between the indicators was equal – r = 0,67 (p<0,001). From 
this, in particular, it follows that the day urinal excursion Pi at the stage of direct pre-competitive 
preparation should be at least 2,6 relative units, to reliably claim victory in the main competition.  

Thus, the information indicates the value of labile components of body weight and the considered 
indicators to make recommendations for the correction of training in accordance with the period and stage 
of training. It proves the possibility to differentiate and classify adaptive reactions (current stages) 
depending on the combinations of the values of the considered on the combinations of the values of the 
considered indicators, to make recommendations on the correction of training in accordance with the period 
and training in accordance with the period and stage of training.   

Naturally, in order to use any indicator of adaptation in the management of training and condition of 
the athlete, it is necessary to know its variability in the season (table 2).  
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Table 2. Limits of variability of morphological and biomechanical indicators of adaptation in different time fragments of 
training. 

Parameter Absolute 
swing 

Year1 Mesocycle2 Microcycle3 Day 

Muscle mass, kg. 
 
Fat mass, kg 
 
17-KS, relative units 
 
AN, relative units 
 
Pi, relative units 
 
SCR, relative units 

4,1 
 

7,9 
 

9,2 
 

14,3 
 

6,4 
 

14,0 

−1,1 − 2,2 
 

−6,1 − 2,1 
 

±1,3 
 

0 − 1,6 
 

0 − 2,1 
 

0−1,1 

±1,6 
 

±4,3 
 

±3,2 
 

−1,4 − 2,9 
 

−1,2 − 2,1 
 

1,4−2,6 

−1,1 − 2,2 
 

±1,8 
 

±3,2 
 

±4,4 
 

±1,3 
 

−0,9−1,6 

±1,9 
 

±3,3 
 

−3,1 − 2,6 
 

−3,1 − 3,6 
 

±1,6 
 

±10,3 

Note: 1 - The difference between the average levels of the first and last mesocycles a year; 2 – the difference between the 
levels of indicators of the first and last days of mesocycles; 3 – the difference between the values of the indicators in the 
first and last day of the macrocycle (week).  

Such positive options were those that ended with the result in the main starts of the season “above the 
average individual” for a long period of observation. Such implementations are reflected in the trends 
described below. 

 Special physical performance from the  beginning to the end of the season increases by 7-12% from 
the initial level (October-November) while in the preparatory SPP increases steadily (until April-May),and in 
the competitive (June-August) – mostly rapt at the achieved level, although in principal should increases 
somewhat by the end of the stage directly pre-competition preparation. 

 Muscle and fat mass have sustainable character changes: muscle mass increased, fat is declining in 
the first half of preparatory period (October-December) muscle mass gradually grows on 1,1-1,4 kg (t = 4,45; 
p<0,001) fat declines: first quickly – until 1,2-3,5 kg in month (t = 3,96; p<0,001), then more slowly ‒ 0,4-0,8 kg 
(t = 2,25; p<0,05). In the second half of (January-April) changes have components in greater extend is 
determined by structure training, but experiencing significant fluctuations, muscular mass increases on 0,4-
0,8 kg (t = 2,25; p<0,05). In the second half of (January-April) changes have competent in greater extend is 
determined by structure training, but experiencing significant fluctuating muscular mass increases on 0,4-0,8 
kg (t = 2,95; p<0,01) fat continues to fall by 0,3-0,5 kg (t = 2,15; p<0,05). 

As a rule, at the border of the preparatory and competitive periods (April-May), muscle mass reaches 
the highest (34-45% on average), and fat – the lowest value (6-8%). In the competitive period, the labile 
components of body weight periodically from competition, while remaining at the same level. 

Biochemical markers of adaptation despite the mobility internet in biochemical indicators in General 
with positive reactions also have a certain trend of changes in the annual cycle: in general, SCR increases 
anabolic activity (17-KS) remains at the same level or decreases against the background of increasing 
intensity of catabolism (AN). In the early preparatory period metabolism have athletes more or less 
balanced: SCR oscillates around 1, not exceeding on amplitude 2,5 relative units; according the activity 
indicators of the phases of metabolism 17-KS and AN in their fluctuations also practically do not go beyond 
2,5 relative units.  

The second half of preparation period - is the time of maximum fluctuations of SCR (up to 8 relative 
units), AN (up to 13 relative units.), 17-KS (up to 9 relative units) the average monthly level of SCR reaches 
1,5, AN – 3,8, 17-KS – 1,7 relative units. In the competitive period, the fluctuations of AN decrease, 17-KS 
stabilize at the level of 1,9 relative units., SCR units range from 0,4 to 1,3 rising to 1,8 level and above only in 
competitions.    

The dynamics of Pi is considered separately, since it is mainly lipolytic energy supply of high – 
intensity competitive activity in the cycle that is the most important factor in the success of adaptation. This 
should encompass the development of all functional reserves of an athlete. Pi at the beginning of preparation 
is at the level of 1,4-1,8 relative units, rising from month to month, reaches 2,8 relative units and more by 
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April. In the competitive period, the level of Pi is maintained or better increased to higher values at the stage 
of directly pre-competitive training.  

An important point of the annual training cycle – stage immediate precompetitive training. Leads 
dynamic considered parameters to adapt for instrumental version of phase directly precompetitive training 
(figure 2) by the value of average digital levels of these markers. 

 

Conclusion   
The proposed method of weakly tracking of the development of nonspecific adaptive reaction in the 

process of training of the athlete is a valid control tool that allows to evaluate the current adaptive reactions 
and anticipate the cumulative effects of the developing adaptation and make decisions on the correction of 
training.  

Nonspecific adaptation reaction - is the most important basis for the development of adaptive 
rearrangements in the bode deterring the possibility and success of these rearrangements. 

The approach used makes it possible to alternate the advantages of the catabolic or anabolic 
restorative phase of metabolism, to assess the adequacy of the loads of the body’s capabilities, to 
differentiate low or high-energy states.  

All this should be used to develop a specific technology for managing the training of qualified athletes 
in various energy intensive sports.   
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Abstract 

Currently, the topic of physical culture, sports industry, and sports management is becoming more 
and more relevant. The development of sports business as an economic category takes place in the context of 
increasing monetization of sports activities. In the present study, a critical analysis of foreign experience of 
business activity in the field of physical culture and sports is carried out. The points of influence of this type 
of business on the Russian society are identified and the prospects for possible growth of this segment are 
outlined. 
Keywords: sport, physical culture, sports industry, sports and recreation services,business activity 

Introduction 

The modern sphere of physical education and sports is a full-fledged subject of the economy. In 
market countries, physical education and sports are an object of active business. In these countries sports 
style has gained fashion and popularity in life and clothes and sports goods, equipment and accessories are 
consistently in high demand. Business reacts accordingly to these trends, constantly updating and 
expanding the range of sports goods, improving their quality, introducing new types of sports and fitness 
services to the market (Chistobaev et al., 2019). 

Due to more active strengthening of the economic position of business in world sport, the incomes of 
both international sports and business have increased significantly. International sports organizations such 
as the IOC, FIFA, UEFA, national sports organizations - North American Baseball, American Football, 
Basketball and Hockey Leagues, as well as leading European and American professional sports clubs have 
become successful large commercial enterprises that consistently receive incomes from sporting events. 

At the same time, not so long ago (no more than 40 years ago) a public opinion prevailed that sports, 
economics and business are incompatible concepts (Akhmadeev et al., 2019; Morozova et al., 2020). Most 
people and scientists believed that in fact physical education and sports were hobbies, a pleasant and useful, 
and often expensive pastime. 

In modern economic conditions the industry subjects are given the opportunities for independent 
business activities, search and attraction of financial resources. As a result, the reform of social norms in a 
number of countries, the change in the position of the IOC, and later other governing bodies of the world 
sports in relation to the commercialization and professionalization of sports, have opened the way for 
business in the field of physical education and sports. 

Literature Review 
It should be noted that Russian and foreign publications consider scientific approaches to the 

disclosure of the essence and content of modern sports management. The essential contribution to the 
formation and development of business sports was made by foreign researchers: T. Crosset, M. Hams, T. 
Slack, R. Baker, K. Escherik, L. Fielding, B. Pitts, P. Pederson, Wilson R. The authors carried out a historical 
review of changes in views on sports management as a field of knowledge, focused on styles and models of 
management of sports organizations, investigated the causes of sports management and its formation as a 
commercial activity. 

A number of criteria that has been developed in recent years allows us to consider the sphere of 
physical education and sports as a full-fledged industry, in which significant financial investments are made 
to develop professional sports clubs, sports infrastructure, providing various sports and fitness services, etc. 

Abroad, physical education and sports have actually become an area of  business which allows you to 
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provide and multiply jobs in various directions, both in the sports industry, which brings millions of profits, 
and in other industries related to it (for example, construction, advertising, etc.) . 

The progress of the sports business in the world is objectively promoted by its important feature, 
namely, that ultimately this type of business is focused on the most vital needs for a person, namely it is 
essential and valuable - health, longevity, communication and, in general, the desire for physical activity . 

The most priority difference between the sports business and other types of business activity is that it 
plays a socially significant role in contrast to the negative phenomena of public life, such as excessive 
consumption of alcohol and tobacco, adherence to bad habits and a sedentary lifestyle (Magsumov, 2019). 

As for Russia, the sports industry over the years of the existence of the Russian Federation has passed 
an evolutionary path of development, having achieved many successes. Products and services of the 
industry are goods and have a market value - an understanding of this makes it possible to develop the 
sports business fully, overcoming a pre-existing stereotype that stated the opposite. 

Materials and Methods  
The main research tool used in the work is system analysis. The use of which allowed us to 

decompose the problem in order to justify the optimality of its solution. The systemic methodology made it 
possible to predetermine the rationality of the behavior of making systemically based decisions and further 
correction by the management. Theoretical and practical materials were studied using empirical research 
methods, principles of formal logic, generalization and analysis of the works of Russian and foreign 
scientists. 

Results 
By now the country has completed the process of creating a qualitatively new model of economic 

activity for the organization of production and sale of sports goods, conducting sporting events and 
providing sports, fitness and sports services. 

And this is despite the fact that in the USSR sport was practically deprived of the commercial 
component, without which the rapid progress of the sports industry is impossible. In fairness, we note that 
paid sports services (in addition to selling tickets for sporting events) appeared in the USSR in the late 60s of 
the XX century with the creation of sports and recreation complexes (FOC) in Belarus, which was part of the 
USSR as a union republic. But the incomes from this activity were insignificant and went to the state budget 
(Rahman and Bobkova, 2017; Yemelyanov et al., 2018). 

Foreign and international sport of the middle of the last century from the position of the economy 
significantly differed from the modern one. Therefore, the first works on the economics of sports appeared in 
the United States only in the mid-1950s. At this time, a number of American Universities began training 
sports managers, an integral part of the training was the study of the economic issues of professional sports. 
The first study on the labor market of professional baseball players was published by S. Rosenberg (USA) in 
1956 (Pochinkin, 2011). 

The functions of regulating the economic relations of the sports industry in the state and due attention 
to the development of physical education and sports in the country had a positive result and led to the 
progress of the sports industry in Russia. 

Evidence of this can be Strategies for the development of physical education and sports in the Russian 
Federation, which cover the period from 2009 to 2030. The reason for this is partly due to the data of studies 
of the demographic and social situation in the country, which show that the situation according to statistics 
in Russia is such that it is necessary to take radical measures to improve the quality of citizens' health and to 
form new value orientations for young people. 

It is not easy to solve these problems. But their solution is facilitated by the development of physical 
education and sports, and therefore the sports industry, which really contributes to the state economy, 
preserves and increases the state’s main wealth - human resources, supporting the maintenance and 
strengthening of people's health. After all, mass sports strengthen the natural defenses and capabilities of the 
human body; increase the resistance of people to various infections and diseases, including coronovirus. 

The result is directly related to GDP growth and improving the quality of population’s life as the total 
number of people with disabilities due to illness is reduced, and therefore the number of people who do not 
go to work is reduced. The positive effect of physical exercises on people's mental activity has also been 
proven. 
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Great importance of physical education for improving the gene pool was attached by the ancient 
Slavs, their competitions, which they called games, and arranged in honor of the pagan gods. The winners of 
the competitions received the right to create a family and choose a bride. These events played an important 
role in preparing the young generation not only for family life, but also for labor and military activities. They 
laid the foundation of the folk traditions of physical education of the Russian people. 

In the sports sphere, an indicator of the development of economic relations can be the appearance 
since the transition to market relations of a number of organizations that provide the following types of 
services: 

- insurance of athletes; 
- pension provision for athletes; 
- the provision of services to fans, athletes and coaching staff their stay in foreign tour; 
- after the end of their career athletes and coaches receive assistance in employment; 
- consulting and legal support of athletes, coaches and sports workers; 
- attracting sponsors for the sports industry and for athletes and coaches. 
It should be noted that an important place in public policy is given not only to the promotion of 

healthy lifestyles and mass and professional sports, but also to the introduction of public-private partnership 
(PPP) mechanisms with the aim of attracting not only budgetary funds, but also private investment and 
creating favorable conditions for the development of sports and the sports industry. Any costly project in the 
industry is possible on the basis of mutually beneficial cooperation between the state and commercial 
organizations on a long-term basis, this is the essence of state-private partnership. 

It should be noted that the PPP mechanism in Russia in the industry is most often implemented in the 
modernization and construction of sports facilities, i.e. the state, in essence, transfers a number of functions 
to business, namely reconstruction and construction, operation and maintenance. Private business is 
interested in cooperation with the state, as it receives guarantees of return of invested funds, there is a 
reduction in long-term risks, and such projects are usually profitable. 

Interaction as business partners of the state, business and sports organizations creates mixed channels 
for investments in Russian sports. Economists, managers, financiers, lawyers, marketers and representatives 
of other professions with an economic bias are involved in the sports industry to implement business 
initiatives and business beginnings. 

Thanks to the introduction of business in the sphere of the sports industry, the prize funds of 
competitions, the budgets of federations, clubs and the earnings of professional athletes have increased. The 
intensive development of a number of sports goods and accessories productions began, and large companies 
began to show commercial interest in the sports industry, offering their services as partners and sponsors. 

The interest of capital in the sports industry is based on the fact that sport can be effectively used as a 
channel for market promotion of products and brands, as well as because of its ability to form and promote a 
positive image of firms and companies. 

Getting the right to advertise, acting as a sponsor, the business expands its client base. Fans, spectators 
of sporting events become customers and as a result, an increased profit. Media influence the ratings of 
sports broadcasts and receive income from advertising messages. 

Although bankruptcy also occurs in the sports business, however, we cannot ignore the general trend 
- increasing attention of large businesses to the sports industry as a subject of investment and commercial 
benefits from cooperation with sports organizations. 

At present the sports business is widespread, and sports business ideas are not limited to opening a 
fitness club, sports equipment rental, equipping a sports goods store or conducting recreational classes. As a 
result of the popularization of a healthy lifestyle in the country, increasing interest in physical education and 
sports, we see the development of sports markets in regions, the formation of sports infrastructure is taking 
place; the distribution system is being changed. This all indicates the progress in the sports business. 

Russia is interested in strengthening the economic foundations of the sports sphere, despite the 
sanctions of international organizations, primarily WADA and the IOC, as well as the weakening of the 
national currency in 2020. To solve this problem, the Russian state actively engages such large state 
corporations as Gazprom, Rosneft, VTB, etc. for investing in the sports industry. 

The sports industry as a socially oriented sphere of activity needs state support in the form of tax 
benefits, direct funding from budgets of all levels.  
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The state's comprehensive support for mass and professional sports, as well as a healthy lifestyle of 
Russians from the state, has turned the physical education and sports industry into one of the most favorable 
areas for large investments, promotion of sports products and services. 

Conclusion 
The study of economic relations in sports sphere allows us to summarize their diversity and 

versatility, since they affect all economic relations, namely the construction and reconstruction of facilities, 
the production of sports goods and equipment, the further purchase and sale of goods and services. 

For the system of economic relations, the media, salary and bonus systems for industry personnel, 
financial investments and industry labor markets are extremely important. 

Analyzing the current stage of business relations in the field of Russian sports, it should be noted that 
there are opportunities for their further progressive development: there are successes and achievements in 
business in mass and corporate sports, and the activities of the fitness industry are completely carried out on 
an entrepreneurial basis. 

The main thing is that the development of the sports business has become a sustainable process, due 
to which the enrichment, complication and improvement of business relations take place; new ideas are 
formed in various forms. This trend has covered all directions without exception: sporting events, 
professional sports, the activities of sports federations and clubs, companies producing sports goods, fitness 
centers that provide sports and health services. 
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Abstract 
The declining health level of the younger generation determines the relevance of the research topic. 

The formed culture of health of the person is a basis of preservation and improvement of health, therefore 
already in primary school classes formation of culture of health of the child should be given special 
attention. It is at this age that habits of a healthy lifestyle are formed and the importance and significance of 
health for future life is realized. Forming a culture of child health is a complex and multifaceted process, in 
which both parents and teachers of educational organizations should take part. Therefore, there is a need to 
develop programmes as part of learning and extracurricular activities that promote a culture of health for 
the child or its individual components. The aim of the study is to develop a technology to promote a culture 
of health among primary school children in extracurricular activities. As a result of the research, a positive 
influence of the applied experimental technology of formation of culture of health for increase of level of 
value, cognitive and active components of culture of health of children studying in younger school classes 
was revealed. The materials of the research can be applied in the practice of teachers of educational 
organizations to create a culture of health of children of primary school-age. 
Keywords:health, culture of health,health culture components, primary school-age children, extracurricular 
activities 

Introduction 

In today's world, health is the basis for the well-being of any person, and the health of children is one 
of the most important problems of the modern world.  According to V.V. Kaznacheyev (1996), most children 
have psychological or physical deviations from the norm. And during the years of study these diseases not 
only remain, but also give complications, or there are new diseases. Also, children engaged only in mental 
activity, not engaged in physical culture, are characterized by nervous and emotional overloads and this is 
the main reason for the decrease in the body's efficiency and high morbidity (Tyumaseva, Orekhova & 
Kushnina, 2012; Voloshina, 2005). The intensification of the learning process has a negative impact on the 
adaptation of primary school-age children to changing learning conditions. This is manifested in an increase 
in acute morbidity rates among school-age children throughout the school year. According to various 
studies (Sukhareva, Namazova-Baranova & Rapoport, 2013; Wegner et al., 2016), only 5 to 25% of 
schoolchildren can be considered healthy in the last decade. In primary school, only 11-12% of children are 
healthy.  

By early school-age, concepts such as "healthy living" and "health" are being formed. Children should 
know what a healthy lifestyle is for and how to maintain and improve their own health. One of the main 
roles in addressing this issue is played by educational institutions, which should provide "protection of 
children's lives and promotion of their health", because the entire population of the country passes through 
school and at this stage of socialization of the personality not only the health of the child but also the health 
of our entire society is formed (Bystritskaya et al., 2019b). Unfortunately, insufficient attention is paid to the 
formation of a culture of health in the early years of school, which can lead to huge negative changes in 
lifestyles and health in general (Berezin & Dergachev, 2004). Teachers can effectively form or change 
children's behaviour and lifestyle in general. But in general, pedagogical influence can only be effective 
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during childhood and adolescence. Therefore, an important factor in forming a culture of health of the 
younger generation is the activity of educational institutions in this direction (Mityaeva, 2008; Sinyagina & 
Kuznetsova, 2004; Latysheva et al., 2018).  

The analysis of scientific sources in the field of physical education of schoolchildren shows that the 
existing system of physical education does not contribute to health promotion, does not provide for targeted 
work on the formation of knowledge, skills and abilities for a healthy lifestyle, which is the basis of a culture 
of health of the individual (Stolyarov, Bykhovskaya & Lubysheva, 1998; Vorobyov et al., 2019; Zenkova, 
2016).  

The need to preserve and promote human health makes it a priority for schools to focus on the process 
of building a culture of student health. Healthy lifestyles of schoolchildren have been the subject of study by 
many researchers (Osik, 2012; Ivanova et al., 2019) who have developed recommendations aimed at 
improving the culture of health of schoolchildren. In addition, many noted the need to prepare future 
teachers for activities to promote a culture of health among schoolchildren (Vorobyov et al., 2018; 
Bystritskaya et al., 2019a; Burkhanova et al., 2020). 

Following I.M. Bykhovskaya and I.Y. Lyulevich (2018), we believe that educational institutions should 
pay more attention to the formation of a culture of health starting from primary school-age, as well as to the 
formation of motivation for a healthy lifestyle and the development of a conscious need for motor activity. 

Methodological Framework 

Theoretical and methodological basis of the study was formed: 

scientific ideas of the general theory of culture; 

theories, concepts that reveal the problem of health preservation and promotion; 

regularities and principles of physical education of the younger generation; 

active and personal approaches to culture;  

scientific provisions and ideas of the concept of healthy lifestyle and health saving; 

the concept of humanization and personal-oriented education, according to which human beings and 
their health are the highest value of social development and educational process. 

Despite the sufficient study of this issue in scientific and methodological literature, there is still a 
pressing problem of forming a culture of health of primary school children (Dmitriev, 2019; Naumenko, 
2015; Chernykh & Sozontova, 2012). It is analyzed in scientific research, but at the same time remains 
underdeveloped issue of the formation of a culture of health of younger students, considering the new 
requirements in the theory and practice of education in primary school.  

Today, there are several concepts of health culture. Our study is based on the definition given by V.A. 
Skumin and L.A. Bobina (2012), who defines a culture of health as "a conscious system of actions and 
relationships that largely determine the quality of individual and public health, derived from an attitude to 
their own health and the health of others, as well as a healthy lifestyle. 

A theoretical analysis of physical education software and methods in primary schools shows that 
there are no scientifically substantiated methodological developments aimed at improving the level of 
development of a child's health culture, communicating the relevant knowledge, purposeful development of 
physical qualities, and use of educational and methodical lessons in design and research activities.  

The analysis of scientific sources and the practice of health culture formation in younger pupils in the 
process of physical education in general education has revealed a number of contradictions between them: 

The interdependence of the physical, mental and social development of children and their separation 
in primary education; 

The desire of teachers to develop a culture of health among younger pupils and the lack of 
appropriate scientific and methodological development; 

The need for a fundamental approach to the teaching of "physical education" in primary schools and 
the focus of this teaching only on the physical development of students; 

The revealed contradictions have defined a research problem which consists in search of optimum and 
effective ways of formation of culture of health of primary school children within the limits of after-hours 
activity. 

Objective of the study: to develop a technology to promote a culture of health among primary school-
age children in extracurricular activities. 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

20 
 

Results  
Pilot technology involves a set of activities to promote a culture of health among primary school-age 

children in after-school activities.  
First of all, the set of measures is designed to ensure that children acquire knowledge in the field of 

health and can apply it in practice, independently, without reminding parents. The technology makes it 
possible to carry out systematic and regular educational work, to form social activity and to influence 
children to consciously preserve and strengthen their own health, while forming all components of health 
culture.  

The main tasks of the experimental technology are: 
1) develop knowledge and skills for a healthy lifestyle in primary school-age children; 
2) to form motivation in children of primary school-age for healthy life, fulfillment of sanitary and 

hygienic requirements, and realization of motor activity; 
3) create a need for primary school-age children to improve themselves physically and mentally. 
The technology is based on knowledge of age, psychological and pedagogical, as well as physical 

peculiarities of the organism of primary school-age children. It is designed for four months and is designed 
for 32 hours, 2 hours a week. The main form of work is an educational activity, which includes the following 
forms of organization: collective creativity, individual work with primary school-age children and 
educational design (individual and group).  

The technology consists of four stages, for each of which the theme of theoretical classes is defined. 
The technology implies gradual acquisition of knowledge by children, from studying anatomy to organizing 
creative activity.  

The study involved twenty students in the fourth grade. Primary school-age children were divided 
into two groups: an experimental group of 10 students and a control group of 10 students. The period of the 
experiment was from October 2019 to January 2020.  

For the children of the pilot group, a set of lessons was developed for use in extracurricular activities. 
During the formative experiment, primary school-age children studied the following topics:  
1) basics of rational nutrition; 
2) ways to preserve and promote health; 
3) basic hygiene issues; 
4) basics of the daily routine; 
5) basics of work and rest regime; 
6) structure of the body; 
7) basic traffic rules; 
8) basic actions at first aid; 
9) basics of good nutrition; 
10) the effect of motor activity on the human body. 
To form a culture of health among children of primary school-age the following methods were used: 

interactive lectures, talks, games, competitions, project methods. We consider these tools and methods to be 
the most effective for forming a culture of health. 

Each class had the following structure: 
1) organizational stage: setting goals and objectives of the event, preparing children for the tasks; 
2) main stage: acquisition by pupils of new knowledge and skills to form a culture of health through 

lectures and practical exercises; 
3) the final stage: ensuring a gradual transition of pupils to a calm state, summing up the results of 

the past event, homework for the children. 
The diagnosis of a culture of health in primary school-age children is based on three criteria of a 

culture of health: cognitive, value and action.  
To determine the formation of cognitive criteria, the availability of knowledge about health and ways 

of its preservation using the "Healthy Lifestyle" questionnaire was identified (Voloshina, 2005).  
In order to determine the formation of the indicators of the value criterion, a modified methodology 

was used to study the level of perceptions of health and emotional attitude towards health problems «Health 
or Disease?» (Voloshina, 2005). 
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Author's methods were used in determining the formation of activity criterion indicators: "Hygienic 
skills" (observation) and the questionnaire "Your way of life". 

The rationale for the effectiveness of the culture of health in primary school-age children is based on 
the results of observation and pedagogical questionnaire before and after the experiment. 

The results of diagnostics of the level of development of health culture components in primary school 
children of the study groups before the pedagogical experiment are presented in Figures 1 and 2. 

 

 
Figure 1. Diagnostic results of the level of formation of health culture components in children of the control group prior 

to the study. 
 

 
Figure 2. Diagnostic results of the level of formation of health culture components in children of the experimental group 

prior to the study 

The levels of development of cognitive, value and activity components of the culture of health of the 
children of the groups under study are at approximately the same level. It is necessary to note the fact that 
more children are at the middle and low levels of formation of each component of culture of health. It 
follows from this that the technology of forming a culture of health should be complex and, approximately 
in equal shares, should be designed to develop knowledge, skills and abilities to lead a healthy lifestyle, as 
well as the awareness of the importance and value of health for the person.  

After the formation experiment, it was found that the level of formation of health culture components 
in the experimental and control groups became different. The implementation of the pilot program showed 
that the level of formation of health culture for all components in the experimental group has become higher 
than in the control group, indicating the effectiveness of classes that took place in this group.  

The results of diagnostics of the level of development of health culture components in primary school 
children of the study groups after the pedagogical experiment are presented in Figures 3 and 4. 

Cognitive
component

Value component Activity component

High 2 1 1

Enough 1 3 1

Middle 4 4 4

Low 3 2 4

Cognitive component Value component Activity component

High 1 2 1

Enough 1 4 2

Middle 3 2 4

Low 5 2 3
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Figure 3. Diagnostic results of the level of formation of health culture components in children of the control group after 

the study. 
 

 
Figure 4. Diagnostic results of the level of health culture components formed in children of the experimental group after 

the study. 

Comparing the result of the development of a culture of health in primary school children with 
respect to the cognitive, value and activity components of the culture of health, we observe that there have 
been significant changes in the experimental group. Most children are at high and enough levels. There has 
been a decrease in the number of people at middle and low levels.  

Mathematical processing of the study results using non-parametric statistical criterion 𝜒2, showed that 
there were significant differences in groups after the shaping experiment (𝜒2=7,9; р<0,05), which indicates 
the effectiveness of the experimental technology to build a culture of health of primary school-age children 
in extra-curricular activities, therefore, comprehensive extra-curricular activities lead to the development of 
a culture of health in primary school-age children. Classes significantly increase the motivation to learn 
about one's own health and develop skills to be used in health practice. Such activities also contribute to 
versatile personal development. In this way, valid differences indicate a positive trend in the development of 
a culture of health among primary school-age children in the pilot group. 

  

Cognitive component Value component Activity component

High 2 1 1

Enough 1 3 1

Middle 3 3 4

Low 4 3 4

Cognitive component Value component Activity component

High 2 4 3

Enough 4 5 4

Middle 3 1 2

Low 1 0 1
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Discussion 

We consider it appropriate in the culture of health of children of primary school-age to distinguish 
three components: cognitive, value and activity.  

The cognitive component of the culture of primary school-age child health is primarily related to the 
need to acquire and expand their valeological knowledge. The cognitive element is based on the fact that the 
child has a strong desire to acquire, understand, analyse and use the accumulated knowledge about health. 
This component contributes to the development of children's personal qualities and involves a change in 
their outlook on health and healthy lifestyles. 

The value component of a culture of primary school-age child health is an indicator of the level of 
development of an individual's needs in relation to his or her own health and also includes awareness of the 
value of health and a healthy lifestyle through the development of the following motivations: a healthy 
motive, which is related to the preservation of one's own health and an ethical motive, which is related to the 
value of life, health and the ability to have an opinion and judgment on the world around him or her.  

The active component of the culture of primary school-age child health ensures that a certain level of 
child health is achieved through the implementation of a healthy lifestyle. 

Formation of the culture of health is a purposeful process of promoting and consciousness of the basic 
values of health, as well as the formation of responsible attitude towards it. It is also necessary to consider its 
individual qualities and possibilities under certain conditions. Such a condition may be the stimulation of 
children's activity in the process of forming a culture of health in extracurricular activities. After all, if the 
child is not active and interested in this process, nothing will work. In the process of forming a culture of 
children's health, there should be interest on the part of both the teacher and the child. In this process, it is 
necessary to support parents, who should direct their child in the right direction (Grigorieva et al., 2020; 
Kochneva & Grishina 2019; Burina & Kudinova 2020). 

Conclusion 

Building a culture of health for primary school-age children is a holistic process that manifests itself in 
the development of key components of a culture of health, such as cognitive, value and action.  

The study analyzes scientific and methodological sources and identifies the main characteristics of a 
culture of health, pedagogical principles and conditions that provide a culture of health primary school-age 
children. Using a pedagogical questionnaire, the level of a culture of health primary school-age children is 
determined by three components: cognitive, value and activity. The technology of forming a culture of 
health in children of primary school-age in extra-curricular activities has been developed, which consists of 
different forms of activities corresponding to age and psychophysiological features of children. The 
implementation of the proposed experimental technology of forming a culture of health of children of 
primary school-age in extra-curricular activities has proved the effectiveness of our chosen approach. After 
the end of the forming experiment in the experimental group the number of children at a high and sufficient 
level of formation of each of the selected components of the culture of health has increased significantly. The 
results of mathematical data processing after the study showed that there are reliable differences in the 
control and experimental groups, which also proves the effectiveness of the proposed development of a 
culture of health of children of primary school-age in the extracurricular activities. 

Recommendations 

The development of a culture of health for primary school children is appropriate in the context of 
extracurricular activities, as the teacher may vary the methods and forms of development of the leading 
components of a culture of health. Since after-school hours are free for children, communication with the 
teacher takes place informally, which also increases the effectiveness of interaction between the teacher and 
the pupil. 

It should be considered that a culture of children's health is a conscious and most important daily 
work of the child on himself, the implementation of health rules. The level of development of a culture of 
children's health depends on their future way of life and the realization of their personal potential. To form a 
culture of health means to awaken children's inner need to lead a healthy lifestyle. 

The lessons we have developed to improve the culture of health in primary school children are 
effective and can be applied by teachers of educational organizations in their professional activities. This 
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knowledge can also be used by teachers of higher education institutions who train specialists of pedagogical 
direction and teachers of professional development courses. 
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Abstract 
Relevance of the topic presented due to the fact that now an important condition for improving the 

effectiveness of the process of physical education is the formation of those engaged in the need for 
independent exercise of physical culture. The use of the means proposed in this paper allows to form this 
component of a healthy lifestyle in teenage students.  The research of psychological and pedagogical 
literature and scientific and methodical periodical press on the problem of independence, self-study of 
schoolchildren on physical culture has allowed to reveal the following contradiction: the need and desire of 
schoolchildren-teenagers to be engaged in independent physical culture exists, but there is no possibility to 
satisfy this need, as there are no educational programs of self-study on physical culture. Teachers of physical 
training do not develop the program on independent training, do not set homework, and at lessons on 
physical training do not pay due attention to independence of schoolboys. The article substantiates the 
effectiveness of the application of the curriculum for teenage students in order to create the need for 
independent physical education. The aim of this research is to develop a curriculum for schoolchildren in 
order to create the need for independent physical education. The research carried out made it possible to 
formulate the "7 Steps" plan aimed at developing the need for self-study in physical education. The 
pedagogical experiment proved the effectiveness of this plan. Some indicators of the development of 
physical qualities of students have changed significantly, and the attitude to physical education has 
changed, especially in terms of the form of their organization, such as independent work. The materials can 
be used to improve the effectiveness of the physical education process. 
Keywords: self-paced physical education, 7 steps program, need for self-paced physical education 

Introduction 
One aspect of physical education is the development of student autonomy. The problem of 

independence was considered by many psychologists and teachers, in particular: A.P. Matveev et al. (2018), 
E.P. Ilyin (2000), I.M. Vorotilkina (2005) and others. However, despite the considerable amount of scientific 
works, there is a contradiction when teenage schoolchildren have a need and desire to engage in 
independent physical education, and the curriculum for self-study in physical education is absent. Teachers 
of physical training do not develop the program on independent training, do not set homework, and on 
lessons on physical training do not pay due attention to independence of schoolboys. 

As the analysis of psychological and pedagogical literature shows, teachers' researchers pay 
insufficient attention to the problem of student autonomy.  

However, the reflection of the problem of independence takes place in the work of E.P. Ilyin (2000). 
E.P. Ilyin (2000) gives the following definition of independence: 
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"Autonomy is the performance of an activity by a person without assistance. It is both independent 
decision making, implementation of the intended, and self-control and, in some cases, assumption of 
responsibility for deeds and actions. It considers the motives for self-sufficiency of schoolchildren of 
different ages, stages of development of self-sufficiency, conditions of formation of self-sufficiency and 
forms of self-sufficiency of pupils at physical training lessons". 

V.A. Krutetsky (1980) considers the independent work of thought when a problem, a question, arises 
before a man. Therefore, teachers should try to conduct classes in such a way that schoolchildren are more 
likely to face at least simple problems, to encourage children to try to solve problems independently, but this 
applies to the so-called problem teaching. The essence of it is as follows. Students are presented with a 
problem, a cognitive challenge, and students (either directly or independently) explore ways and means of 
solving it. Students make hypotheses, plan and discuss ways of verifying the truth, argue, make 
observations, analyze the results, discuss and prove them (Kumyntsev, 2002). This includes, for example, the 
task of independent "discovery" of rules, laws and formulas. A teacher acts here as an experienced conductor 
organizing a research search.  

V.A. Sukhomlinsky (1979) supervised the education of independence by means of self-education, 
"mental work at home, in private". 

There are a number of publications in specialized literature on physical culture and sports on the 
development of schoolchildren's independence in the course of physical culture and sports activities. 

I.A. Zimnaya (1997) gives the following definition of independent work: "First, independent work of a 
schoolboy is a consequence of his correctly organized educational activity at the physical culture lesson, 
which motivates his independent expansion, deepening and continuation in his spare time. Secondly, 
independent work of a schoolboy is a broader concept; it can include after-hours work of a schoolboy set in 
one form or another by the teacher. Third, independent work should be regarded as a specific form of 
learning activity, characterized by all of the above features. 

In our opinion, I.A. Zimnaya's (1997) definition most fully corresponds to our idea: "independent 
work is a consequence of properly organized educational work in a physical education lesson". 

Methodological Framework 

The methodological basis for this study is: 

 Independence Formation (Verbitsky, 1995; Zalessky, 1982; Vorotilkina, 2005; Demidova et al., 2004; 
Kazakov et al., 1990); 

 Methodology of forming the need for independent physical training (Matveev et al., 2018; Moskin & 
Eremin, 2018; Kozak, 1997; Osnitsky, 1986; Filin, 1974; Yarulin et al., 2018; Latysheva et al., 2018); 

 Technology for the formation of meth competencies of future specialists in the field of physical 
culture (Vorobyov et al., 2019a,b; Kutepov & Konovalova, 2019; Burkhanova et al., 2020; Bulaeva et al., 2020; 
Serebrovskaya, Suvorova & Dunayeva, 2020). 

Different specialists give contradictory recommendations on this issue, but physical education 
teachers believe that these recommendations are very often abstract. Some experts recommend that students 
be given interesting new material; others suggest the importance of physical exercise for improving their 
health or for future professional activity. The most trained of them advocate the implementation of physical 
activity motives for schoolchildren. However, as practice shows, these efforts do not bring their real fruits 
(Golovina & Kopylov, 2005).  

In order to generate interest and desire to engage in physical education on their own, it is necessary to 
create a program for the student's future actions. The program includes four elements.  

The first element is a description of the goal to be achieved. For example, a student's leg muscles are 
poorly developed. In order to successfully master the program material (jumping, running, skiing) it is 
necessary to improve this indicator. 

The second element is the motivation of the action. It includes a reasonable reason for the schoolchild's 
subsequent actions and follows from the situation in which he or she finds himself or herself. If the legs 
muscle strength improves, the results of the above exercises can be expected to improve and this will have a 
positive impact on the performance in physical training. It should be explained to the student that in such a 
case, one can expect praise from the physical education teacher, as well as improvement of health. At the 
same time, it is necessary to rely on the motive that is important for the student. For one pupil such motive 
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will be achievement of high sports result, for another - correction of lacks of a build, for the third - formation 
of purposefulness.  

The third element is the performance of an action that corrects the situation (low level of power 
readiness), the practical implementation of the leading motive. In our example, it is training work to increase 
the strength of leg muscles using the most effective exercises (exercises with weights, squats, multiple jumps 
with advancement, etc.). 

The fourth element is the result to be achieved after the training work. The fourth element is the result 
to be achieved after the training work (jumping, running or squatting). As a result, the leading motive of this 
child's actions will be realized, as well as his higher readiness in those exercises, which are associated with 
the power work of leg muscles. 

This is an approximate scheme for forming students' interest in performing physical exercises. Thus, it 
is possible to form a positive attitude and interest in the performance of almost any activity by a pupil.  

The active character of independent work has not only educational but also personal value. 
Independent work, within the framework of the activity approach, is an activity organized by a schoolboy 
himself due to his internal cognitive motives, at the most convenient, rational time from his point of view, 
controlled by himself in the process and by the result of the activity on the basis of the extracurricular 
mediated system management by the teacher (training program, display technique) (Vorotilkina, 2005). 

Results 

This article discusses a system for developing the need for adolescents to engage in independent 
physical education.  

In the first phase of our work, we conducted a survey aimed at identifying interest in physical 
education classes. In the process of revealing the interest of schoolchildren in sports and physical culture the 
following results were obtained: the interest in physical culture and sports is explained by the students' 
understanding of the benefits of physical culture for the development of flexibility, clarity and accuracy of 
movements - 20%, to maintain health - 50% and desire to participate in competitions - 50%. The majority of 
those surveyed liked sports - 85%. Absolutely for all respondents "independence in sport" - 100% is a means 
of achieving personal goals. 

Schoolchildren also view independence as positive, as prestige. Research has shown that students 
define "independence" as "when you do everything by yourself," "without help and alone. 

Answers of schoolchildren to the questions "Do you exercise on your own in your free time and 
morning gymnastics"? 

We have received the following data:  

 "sometimes I do" - 41%. 

 "no, I don't." 59%. 

 56% of schoolchildren surveyed do not attend sports sections. 
The results of the survey indicate that there is no systematic self-study of physical education in your 

spare time.  

 100% of schoolchildren surveyed did not indicate the existence of a self-study plan of physical 
education. 

Thus, the study of the motives of students' independence convinces them of their desire to engage in 
sports and physical education, but these desires remain unrealized, because again, students do not have 
individual physical education classes, they are not trained in the methods of self-study. 

The next stage of the work was to identify the attitude of physical education teachers to the problem 
of independent physical education.  

As a result of the work carried out, the following was revealed:  

  Teachers put the following meanings into the concept of "student autonomy in a physical education 
lesson": autonomy - without instructions to perform a task, without a request, performance on demand. 

  By "independence" teachers mean not independent work in physical education or self-study, but a 
one-time assignment. In our opinion, this is a narrowed concept, which is a prerequisite for the organization 
of experimental independent work on physical education in the formative experiment. 

Based on the answers of physical education teachers to the question about the organization of 
independent work on physical culture of schoolchildren, it can be concluded that teachers do not plan such 
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work, that the formation of skills for independent learning of physical culture is absent in the teaching 
process, except the ability to warm up, but not all students and only sometimes, as well as in terms of 
assistance to the teacher in preparing sports equipment. 

The responses of physical education teachers also show a lack of control over the independent work 
on physical education of schoolchildren and the opportunity to exercise independence: "sometimes", "from 
time to time". 

We have attempted to test what means physical education teachers use to develop independent 
learning skills. 

These include, for example, task cards. The study shows that there is no use of activity cards for self-
study.  

Thus, the following conclusions can be drawn from a study of the situation that has developed in 
practice with the independent work of schoolchildren in physical culture:  

1. Physical education teachers do not supervise independent physical education. 
2. There are no plans, programs of such education, which, in general, negatively affects the physical 

health of students, their physical and spiritual development.  
At the formative stage of the experiment, the "Steps" self-sufficiency development plan was 

introduced into the educational process of teenage students. 
In our opinion, teaching students to take independent physical education classes involves students 

choosing their own program, time and duration of classes, and the form of their organization. 
Exercises should be in accordance with their interests and the current level of readiness of the student.  
The aim of self-study physical education classes is to acquire the knowledge, skills, organization and 

conduct of physical education classes in order to improve health, lead a healthy lifestyle and improve the 
functional state of the body. To achieve this goal, a physical education teacher needs to know a list of what 
and how to teach his students, which is very difficult. 

In our opinion, the most effective in terms of independence formation is the program "Steps" proposed 
by I.A. Zimney (1997). The program consists of seven "steps". 

Step 1 - "Self-knowledge". Have an idea of your physical abilities (level of motor readiness, the body's 
response to physical activity). 

Step 2, "Knowledge". Know the rules of behavior at sports facilities and recreational areas (the 
principles of interpersonal communication, attention management skills), performing physical exercises of 
different directions, methods of control over the state of the body, the method of physical training. To know 
the following methods: development of motor qualities; carrying out of restoration procedures; carrying out 
of health-improving exercises (sight, posture, foot, breathing), and also rules: carrying out of sports and 
mobile games; a mode of day; interpersonal communication; drawing up of complexes of morning hygienic 
gymnastics; prevention of traumatism on occupations by physical exercises; rendering of the first 
prehospital aid at scratches and abrasions, scuffs and bruises. 

Step 3 - "Planning". To be able to plan a lesson, namely: to set a goal and its tasks; to choose the time of 
day for this purpose, as well as the necessary physical exercises (in accordance with the goal and tasks of the 
lesson); to determine the frequency of training per week, the duration of one lesson, the dosage of load when 
performing different physical exercises, means of controlling the state of the body (HR and breathing 
frequency during and after the training work, assessment of health in terms of movement speed, sweating, 
as well as the violation of movement coordination). 

Step 4 - "Motor skills". Ability to perform physical exercises available in terms of age and 
preparedness: health - to correct the functional state of the musculoskeletal system, cardiovascular and 
respiratory systems, the prevention of colds, for the development of motor skills (strength, speed, 
coordination, flexibility and endurance) and the correction of individual characteristics of the figure 
(posture), developmental, recreational, for the prevention of visual impairment. 

Step 5 - "Organizational Skills". Ability to prepare the place of the lesson: choose the place of the 
lesson (at home, on the sports ground, on an unequipped playground, in the park, in the recreational area of 
the school); to ensure the safety of the lesson (no dangerous objects - wall protrusions in the gym, damage to 
the floor; in the fresh air - pits, car movements, etc.); pick up the necessary equipment (sports equipment, 
sports clothes and shoes). 
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Step 6 - "Methodical skills". Ability to conduct classes with physical exercises, including: warm-up; 
performance of the main part of the lesson (general physical exercises, mobile games in accordance with the 
purpose of the lesson; skiing; health-improving running; control over the functional state of the body; 
compliance with hygienic requirements for physical exercises and norms of interpersonal communication); 
performance of the final part of the lesson (exercises for relaxation and breathing exercises; control of the 
state of health; summarizing the results of the lesson - what has been done?) 

Step 7 - "Hygienic Skills". Ability to perform hygienic activities (morning hygienic gymnastics, 
hardening procedures, walks in the fresh air, exercise, self-massage of biological active points, breathing 
exercises), assessment of the functional state (by HR, breathing frequency), recovery procedures, day mode 
(main points). Conclusion: Thus, the program "steps", in our opinion, meets all the requirements of self-
study of schoolchildren physical education.  

In organizing the formative experiment, we relied on the program described above, deciding to test its 
effectiveness in school practice.  

The "7 Steps" self-study plan. 
Step 1 - "Self-knowledge." Lecture, class hour on the theme: "The impact of physical culture and sports 

on the human body. 
Step 2 - "Knowledge". Knowledge of the methods of developing motor skills and mental performance. 
Step 3 - "Planning". Each participant of the experiment received task cards.  
a) Establish a schedule of independent lessons. 
b) determined the dosage of classes, do not allow overload. 
c) Trained the participants of the experiment to control their own breathing frequency, to measure 

their heart rate, to evaluate their well-being by the speed of their movements, by sweating, by disturbing the 
coordination of movements. 

d) Determined the motive, desire, purpose of independent work. 
Step 4 - "Motor skills."  
Pupils were divided into three groups: 
Group 1 - preferential focus on strength development (8 boys) 
Group 2 - Preferential focus on flexibility (9 girls) 
Group 3 - focus on speed development (3 girls and 4 boys) 
Step 5 - "Organizational Skills" 

Pupils independently determined the place, time and sports equipment. 
Step 6 - "Methodological skills". 
We trained in a special methodical skills class: 

Individual warm-up at home. 

We equipped them with a set of exercises for general development. 

We taught relaxation exercises, breathing exercises. 

Trained in self-control, heart rate measurement. 
Step 7, "Hygienic Skills."  
We have trained:  

The ability to do morning gymnastics. 

Self-massage.  

Trained in load control. 
The methodology developed involved several stages. 
In the first stage: the students performed the test "6-minute run". At the time of the test, students were 

unaware that they were being monitored by a physical education teacher and given a grade for doing the 
task. The teacher tracked how many students completed the task, how many stopped during the running, 
how many moved one step further.  

At the second stage: complexes of exercises on development of physical qualities of pupils were 
introduced for increase of independence, consciousness, activity and conscientiousness. These complexes 
were performed independently.  

In addition to everything, special classes were held with the participants of the experiment on each 
"step". Lessons were held both in the classroom and after school hours. 
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At the end of the formative stage of the experiment, the impact of the proposed program on the 
development of motor skills was studied. At this stage of the study, students were tested using the following 
standards: 6-minute running, pull-up from the hilt on a high bar (for boys), from the hilt on a low bar (for 
girls), tilting forward on a gymnastic bench, running 30 meters. 

Analysis of the test results shows that almost every schoolchild has increased his personal score. 
The guys were also asked to answer the following questions in the questionnaire: 

Did you enjoy studying under the proposed program? 

Did you do it in good faith or how will you do it? 

Have you missed classes? 

Did you think the program helped you improve your independence and physical fitness? 

Will you continue with the proposed program? 
The guys answered the proposed questions, the results of the survey look as follows: 

80% of the surveyed children liked to be engaged in the proposed program, 11% of children were 
engaged with the same efforts as before, 9% did not make any efforts to perform the tasks of the program, 
were lazy, found any reason to "shirk" from the lessons; 

91 per cent did not skip classes, 5 per cent tried not to skip classes, and 4 per cent used any valid 
excuse to skip classes; 

9% thought that the proposed program did not help them, they are already confident that they all can 
and can, and 91% of the surveyed children believe that the proposed program has helped them improve 
their results and level of independence; 

71% said they will try to study according to the proposed program, 10% said they don't know, 6% - if 
there is time, and 13% said they will not study according to the proposed program. 

In general, the revealed results show that the proposed program has liked and brought good results. 

Conclusion 

The study led to the following conclusions: 
1. After the ascertaining experiment, it was found out that schoolchildren have formed a need for 

independent physical education, but it remains unrealized: 

teachers do not supervise independent physical education; 

there are no self-study programs for schoolchildren. 
2. In the course of the research it was proved that additional individual sports activities contribute to 

the development of independence among schoolchildren. 
3. By comparing the data obtained after the program was implemented, it was found that students 

performed better when tested again.  
4. To obtain objective information, the experimental data were processed by mathematical statistics, by 

calculating t - Student's criterion, the following results were obtained: the power test "pull-up" on average 
increased by 19% compared to the initial test (p = 2.14 < 0.05), the growth of results in the 6-minute run was 
4. 3%, which is not reliable (p = 0.56 > 0.05), in the test "forward tilt on the gymnastic bench" there were 
reliable changes (p = 2.26 < 0.05), in the test "running 30 meters" reliable changes were not detected (p = 0.96 
> 0.05).  

5. The data obtained allow us to judge that it is easier for teenagers to develop their strength and 
flexibility independently, as these exercises do not require much time and special conditions, while 
independent development of endurance and speed qualities is difficult for teenagers. 

This plan is of practical importance and can be used at school for physical education lessons. 

Recommendations 

In order to create a need for systematic self-study, we recommend the following set of activities. 
Teachers of physical education: There is a need to include sections in the curriculum that address the 

increasing need for students to engage in independent physical education, as well as to develop the content 
of independent work for students with different levels of physical fitness. 

Creating the need for students to exercise independently will be effective in the case of an 
independent, conscious choice based on the recommendations of the physical education teacher, the content 
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of classes, the time and duration of classes, the form of their organization, exercises appropriate to their 
interests and level of physical fitness. 

This plan can be introduced into the mass practice of physical education teachers to improve the 
physical development and health of young people. 
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Аbstract 
To model the structure of the system of future fitness coaches’ for health-improving activity in the 

conditions of rehabilitation establishments. The experimental-experimental work was carried out in three 
stages: preparatory-organizational, ascertaining-modeling, forming-implementing with the use methods of 
modelling, system-structural analysis, synthesis, comparison, classification, generalization. As a result of 
research the structural elements of the system model are distinguished and described: aim of professional 
training, interaction of lecturers and students, stages of professional training, subject training, educational-
technical and methodological provision, monitoring of components’ formation of future fitness coaches’ 
professional competence, educational environment, and also functional connections between them, 
integrated components (conceptual, informative, technological, effective). Systematization of structural 
elements allowed to define the components of fitness coaches’ training system of rehabilitation 
establishments: conceptual, informative, technological, effective, that will assist the enhance of educational 
process’ quality. 
Keywords: modelling, fitness coach, system, health activities, rehabilitation establishment. 

 
1. Introduction 

Modern fitness is the direction of athletic-health activity, which has the sporting or conditional-
development orientation, based on using the complex of different physical exercises (aerobic, power, dance, 
martial arts, elements of health gymnastics, psych training, etc.) that are conducted in different conditions (in 
pool, reservoir, outside playground, gym, at home), with the different age-related contingent and provide 
the optimal moving mode, physical preparedness, strengthening of health. Accordingly, a fitness coach is a 
competent specialist in the area of human health and physical education, who must solve professionally the 
problems of health improvement, optimization of the moving mode, increase of formation level of physical 
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qualities for the people of different age, and also state of health with the help of health fitness facilities. 
Modern system of fitness coaches’ professional training, caused by the processes of technologization, 
increase of social query and requirements to the level of specialists’ competence, raises the question of 
improvement of higher education system, use of high quality models. Constructing of the model allows to 
simplify the real process, gives an opportunity to concentrate on its essence, to detail and specify the 
investigated elements and substructures that are distinguished by high speed of performance or complexity 
of maintenance. 

A lot of modem research works of foreign scientists of different countries are dedicated to the 
problems of modelling of professional education. In their works scientists distinguish and detail different 
components and elements of the systems, but the modelling of the system of fitness coaches’ professional 
training of rehabilitation establishments is still not examined. The analysis of literary sources indicates that 
system of training must have a row of traditional elements, which must have the specific modern filling 

corresponding to each speciality 1; 2; 3;4; 5; 6; 7; 8. 
 

2. Materials and Methods 

The aim of the study is to model the structure of the system of future fitness coaches’ for health-
improving activity in the conditions of rehabilitation establishments. 

The objectives:  
1) to distinguish and ground the elements the system of future fitness coaches’ training of 

rehabilitation establishments ; 
2) to distinguish and ground the components of the system of future fitness coaches’ training of 

rehabilitation establishments. 
The pilot program was implemented in three stages. At the first (preparatory-organizational) stage, an 

information database was created on the topic of the research, methodological recommendations were 
developed. Much attention has been paid to the introduction of effective teaching methods. Research 
methods: modelling, system-structural analysis, synthesis, comparison, classification, generalization, 
systematization – for determination of the state of elaboration of the investigated problem, clarification of 
basic concepts (fitness, model, pedagogical system, professional competence); finding out the application 
features of the modern methodological approaches to the development of the system of future fitness 
coaches’ professional training, constructing of structure of the system of future fitness coaches’ professional 
training, selection of internal communications between the components of the system and learning 
environment, which ensure its effective realization. During the second (ascertainment-modeling) stage, a 
model model of the system of future fitness coaches’ professional training. At the (formative-
implementation) stage, a model of the system of future fitness coaches’ professional training was 
implemented, monitoring of the model's efficiency, results of experimental and experimental work were 
summarized and presented. 

 
3.  Results and Discussion  

Analysis of the last publications of scientists showed us that their ideas about the questions of 
modelling of the system of specialists’ professional training had not identified the clear grounding of the 

system of fitness coaches’ training 9; 10; 11; 12; 13; 14; 15; 16; 17. Analytical aspects of specialists’ training of 
different profiles and specialities are observed in a number of scientific researches, but they do not relate to 
fitness coaches’ trainings, that motivated us to fulfilment of this research.  

The aim of modelling is perfection of the system of future fitness coaches’ training of rehabilitation 
establishments, on the basis of modern requirements (scientific character, practicality, functionality, 
flexibility) to constructing of the pedagogical systems; presence in the structure of traditional components 
and their elements, and also specific, inherent to fitness coaches’ training, observance of functional 
intercommunications between them; clear internal structurization, characterized by the spatial picture of 
process subjects’ interaction (lecturers and students); use of modem methodological approaches, principles, 
educational- technological and methodological accompaniment, will assist the enhance of training process 
quality of specialists of this profession and provide the achievement of the objectives. 

The modelling of the system must have descriptive, explanatory, prognostic character and be 
implemented in the certain order: setting tasks —> denotation of structural interrelated system elements, 
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selection of connections between them —> development of system model (filling the system components 
with maintenance) —> introduction of system model into pedagogical process —> verification of its 
efficiency using the method of experimental research —> adjustment of the system (if necessary). 

Thus, every system has an internal structure, i.e., form of organization, which provides 
intercommunication of its elements and is the inherent sign of the system, its permanent parameter, 
expresses those elements that remain unchanging at different reconfigurations and system modifications. 
The structure of the system of future fitness coaches’ training of rehabilitation establishments we present at 
the figure 1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The structure of the system of future fitness coaches’ training of rehabilitation establishments 

In the structure of the system of future fitness coaches’ training of rehabilitation establishments we 
distinguish structural elements and functional connections between them, which ensure the unity and 
stability of the system. 

Purpose of professional training, that performs the modelling function, is aimed to the needs of society 
(social demand is oriented to learners’ needs in coaches’ quality implementation of professional functions) 
and is focused on the result – formation of professional competence of future fitness coaches. The ways to 
achieve the objectives are determined by methodological approaches: system, personal, action-related, 
competence, integrative-differential, on the basis of them the choice of methods and facilities of scientific 
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knowledge formation, obtaining of maximally objective, systematized information, about processes and 
phenomena is done. The basic requirements to educational process reflect principles, which regulate 
interaction of its participants, give an opportunity to change approaches to its maintenance and 
organization. 

Interaction of lecturers and students is a major element of the system, in which educational process takes 
place, as it performs the organizational function on the part of students and gnostic – on the part of lecturers. 
In the structure of the modem pedagogical system interrelationship “lecturer-student” must have subject-
subject interaction. In accordance with humanistic paradigm the main value of university education is 
human’s personality, priority of interests and personality values. Student is the subject of pedagogical 
influence, equal partner of lecturer, the person of high level of activity, creativity, self-sufficiency; lecturer is 
the source of knowledge, data carrier, transformer of personality aims in effective internal stimulus of the 
professional becoming of future specialists, forming and strengthening of their active professional and life 
position, internal persuasions, creative democratic style of activity, humanistic values. In active interaction of 
lecturers and students, as subjects of educational process, regulatory and leading role belongs to the lecturer, 
who is the strategist of this process, (s)he puts and corrects aims, changes its maintenance, determines 
methods, facilities, forms of training, predicts results, creates conditions for successful interpersonal 
interaction, provides the real possibilities for formation of theoretical-methodological, practical, physical and 
psychological readiness of future specialists. Students, as subjects of educational activity, in the block 
diagram are presented by the professional competence, that has eight components (social-personal, 
theoretical-technological, professional-motive, constructive-modelling, health-keeping, psychological-
communicative, organizational-administrative, analytical-diagnostic). Determination of maintenance of 
every component of professional competence allows to model the educational process, to fill it with concrete 
maintenance on the basis of effective methods, facilities, forms of professional training, that will assist the 
achievement of the set educational aims. 

Social-personal component is connected with ability of fitness coach to adequately assess surrounding 
reality on the basis of information about it, to understand basic principles of social behaviour, to possess 
intellectual, moral, perceptual qualities, abilities to find a way out of difficult psychological situations and to 
regulate their conduct confidently in accordance with conditions and circumstances. 

Theoretical-technological component involves the system of knowledge and abilities to use rational 
methods and technologies during the training process of different age people; it is connected with the use of 
individual-differential approach, which implies the record of qualities, inclinations, interests, people’s 
distinctions in the choice of methodology of lessons’ realization. 

Professionally-motive component of fitness coach’s competence is, foremost, the sufficient level of 
physical preparedness, ability to demonstrate exercises at high level of technical preparedness, the 
developed sense of rhythm and ability to vary it in accordance with the tasks of lesson, ability to combine 
motive activity with verbal and mimic and sign accompaniment (kyuing techniques). 

Constructive-modelling component involves the system of knowledge and abilities of educational process 
planning in general: from the summer and calendar planning to mesocycles and microcycles, from the 
beginning of training to its completion. This component requires from fitness coach an ability to create the 
real model of the pre-arranged activity, planning of concrete acts of interaction with people during training 
lessons. 

Health-keeping component is one of major; it is based on capabilities to motivate people to conduct 
healthy way of life, formation of habit and requirement in regular motive activity, abilities to save and 
strengthen the state of health, capacities for independent physical exercises trainings, perfection and 
correction of physical development, psyche, emotions, harmonization of spiritual and physical spheres. 

Psychological-communicative component involves communicative abilities as capability to use effective 
actions in certain circle of situations of interpersonal interaction and ability to assess adequately own 
capabilities, possibilities, level of demands, peculiarities of psyche. 

Organizational-administrative component is built on ability to attract people to motive activity and 
cooperate with them for achievement of the set common aim. Efficiency of practical work depends on the 
level of this component formation. 

Analytical-diagnostic component is based on abilities to receive a feed-back in training work, to analyze 
the results of training process, its efficiency, to compare the obtained data with the set aim. The components 
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of professional competence reflect the projected result of training – theoretical-methodological, physical and 
motive preparedness, organizational-administrative, psychological readiness to implementation of 
professional functions (constructive-modelling, organizational-administrative, image-representative, gnostic, 
communicative, motive). 

Сonstuctive-modelling function of activity is the basis of successful planning of health programmes, 
prediction of results of own activity, main purposes and maintenance of educational-training work, choice of 
methods of training organization, taking into account material and technical base, own experience, abilities, 
needs and interests of people. 

Organizational-administrative function of coach’s activity requires to show business competencies 
during realization of different events, while establishing internal collective links and relations, ability to 
activate and organize group activities, to attract people to lessons of different formats. 

Image-representative function of fitness coach is shown in: knowledge of basic formats of lessons, ability 
to present them, to offer, in accordance with the level of person’s preparedness, one of the formats;  
ostentatious appearance: sportswear should be neat, fashionable, safe, to fit the style and lesson’s format, 
which is conducted by the coach (hip-hop, step aerobics, рilates, etc.); ability to present new fitness 
programmes during masterclasses, to advertise them, etc.; artistry that allows to interest with programmes 
and to support this curiosity during lesson; ability to develop and offer the training programmes for 
individual lessons. 

Gnostic function of fitness coach is connected with the capacity for a self-education, broadening 
horizons, generalism, deepening of knowledge about methods and forms of physical fitness, its influence on 
participants of athletic-health activity, about the methods of its efficiency increase, etc. It requires deep, 
accurate, versatile knowledge in the sphere of fitness, wide psycho-pedagogical, linguistic (knowledge of 
native and foreign languages), methodological preparedness, and also, readiness to systematic self-
development and self-perfection. 

Communicative function is shown in: communication and making contacts with people, creation of 
positive mood, aesthetic expressiveness, ability to inspire, to influence during lessons, to attract people to 
high culture of communication and mutual relations; in ability to mark positive moments, to praise a group, 
to thank for work, to smile; to avoid conflicts with club visitors, colleagues, administration, to possess 
empathy; ability to name exercises correctly, to explain their implementation techniques, clearly to give 
commands and orders, to use gestures and mimic means of communication (kyuing), i.e., with the help of 
winking, moving eyebrows, lips, hands and other gestures to control the work of group, to correct the 
technique of exercise implementation; ability to provide methodological help (to consult) before the 
beginning and after the lesson, to explain a value and usefulness of exercises; to demand and maintain of 
discipline, tolerance (to another way of life, behaviour, customs, feelings, ideas, beliefs, ability to behave 
with people with respect, loyally, without irritation, to build mutual relations on humane and democratic 
basis, following principles and rules of professional ethics and etiquette). 

Motive (motor) function of fitness coach plays a leading role in his/her activity and requires: salubrity, 
high level of own physical (high level of development of strength, speed, coordination, endurance, 
flexibility) and functional preparedness (state of organism’s systems, their reaction on physical stability 
(purposefulness, business obsession, stress resistance, ability to toggle and to control emotions), working 
capacity; to correct technically the demonstration of physical exercises and graceful, stylish motions; ability 
to observe the exercises’ implementation techniques of all group, to react on errors without violation of 
tempo of exercises’ implementation, to monitor the external signs of tiredness, ability to control heart rate’s 
during training; knowledge of technical capabilities of trainers and equipment of sporting hall, ability to use 
them, to use sporting equipment during lesson (fit balls, medicine balls, body-bars, dumbbells, step 
platforms, etc.); realization of insurance (willingness to come to the aid, if necessary) and physical help while 
implementation of power exercises with free weight or on trainers; provision of first medical care while 
lightly injured, making gauze bandages, washing of wounds, treatment with antibacterial ointment; high 
level of adaptation mobility (receptivity to innovations, ability quickly to find the place in one or another 
collective, in one or another system of relations). 

The stages of professional training perform the constructive function in structure, provide the consistency 
of educational material mastering, allow to form the components of professional competence gradually, to 
carry out the control after the level of their development. We distinguished the next stages of professional 
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training: entering higher educational institution (preselection) —> Sl – the first stage of training 
(motivational- indicative) —> S2 – the second stage of training (cognitive-operational) —> S3 – the third 
stage of training (creative-specialized) —> Master’s Degree or independent advanced training (as far as the 
process of competence formation does not end with the level of Bachelor’s Degree). 

Subject training is presented by different cycles disciplines, which, exposing essence of concepts, 
phenomena, processes, methodologies, etc., form the maintenance of fitness coaches’ education. 
Differentiation of different cycles disciplines on maintenance of professional-adaptational orientation 
consists of adapting of educational maintenance to specificity of fitness coaches’ training, allows effectively 
to form professional theoretical-methodological knowledge and professional-motive abilities and skills 
inherent to fitness coach, as basic constituents of his/her professional competence. 

Educational-technical and methodological provision (trainers, computer programmes, training manuals, 
methodological recommendations for implementation of tasks of independent and individual research work, 
dictionaries, video and photo presentations to teaching of educational disciplines, etc.) – methods and forms 
of teaching have communicative functional purpose, provide quality and durability of knowledge and 
practical abilities, effective achievement of the set educational aims in the process of interaction of lecturers 
and students. Educational-technical and methodological supply provision includes the use of both 
traditional and innovative forms, methods and facilities of professional training. Possibilities of transmission of 
extensive knowledge system in the process of fitness coaches’ training on the modem stage of global 
digitalization are unlimited, this allows to use both direct (internal) and extramural (distance and blended) 
forms of learning. 

Monitoring of components formation of future fitness coaches’ professional competence, that performs 
the diagnostic function, provides control after the degree of material mastering, allows to estimate the 
training results (level of knowledge, abilities and skills), to define its deficiencies, to find out the reasons of 
their origin, to correct maintenance during and after completion of discipline study, semester, stage of 
training. Pedagogical conditions are the structural system’s cover, due to it the elements of the system will 
be realized. The conditions provide integrity, authenticity and effectiveness of professional training process, 
reflect interaction between the subjects of learning, take into account general regularities of pedagogical 
process, and also specific, inherent to training of fitness coaches, give an opportunity to change approaches 
to its maintenance and organization. 

Functional connections, that have arisen between the structural elements of the system provide its 
stability, integration and functionality. At the figure 2 we present of links between the structural elements of 
the system of future fitness coaches’ training of rehabilitation establishments. 
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Fig. 2. The scheme of the structural elements of the system of future fitness coaches’ training of rehabilitation 
establishments 

Therefore, determination of the structural elements of the system of future fitness coaches’ training of 
rehabilitation establishments and functional connections between them, allowed us to distinguish the model 
components of this system: conceptual, informative, technological, effective. The conceptual component of 
the system shows the conceptual ideas of model, in particular, interdependent aims and tasks of professional 
training (from the primary purpose – formation of professional competence of fitness coaches, to concrete 
tasks), the methodological approaches and principles. The informative component of the system reflects the 
essence of training maintenance. Its basis is the interaction between lecturer and student that is realized 
through subject training and provides formation of professional competence components, readiness to 
public, private life, professional activity. The technological component of the system contains such elements: 
methods, facilities, forms of teaching, monitoring activity, that are realized on three stages of professional 
training. The effective component of the system reflects efficiency of system’s functioning in general, 
characterizes the achieved results in accordance with the set aim. Combination of system components 
provides its integrity, consistency, flexibility, prognosticability. 

During the pedagogical experiment the effectiveness of the developed system of training of future 
fitness coaches’ of rehabilitation establishments in higher education was proved. The experimental group 
found a steadily higher growth rate in terms of operational activity (26,5 %), motivational value (26 %) and 
creative search (23,5 %) criteria, slightly lower – in health-saving (22 %), professional-epistemological, 
control-prognostic (21,5 % each) and information-communicative (21 %). The total average increase in the 
experimental group is 23 %, and in the control – 10 % (table І). 

Table 1: Generalized data on the level of professional competence future fitness coaches’ in the control and experimental 
groups before and after the experiment (%)  

Formation criteria professional competence 
future fitness coaches’ 

Dynamics of average growth 

 (KG1↔ KG2)     (EG1 ↔ EG2)     (KG2 ↔ EG2) 

Motivational value        11,5                           26                         14,5 

Professional epistemological         12                           21,5                         9,5 

Information and communication          6                            21                             15 

Operational activity        10,5                         26,5                        16,5 

Factilities 

of training 

Modelling 

Purpose 

of training 
Monitorin

g of CPC 
Lectures 

Students 

Subject 

training 

Stages of 

training 

Diagnostic 
Gnostic 

Conctrukt 

Informational 
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Creative search        10,5                         23,5                        13,5 

Health saving        13                            22                              9 

Control and prognostic        6,5                           20,5                        13,5 

Average overall gain        10                            23                             13 

EG1, KG1 – experimental and control groups before the beginning of the experiment; 
EG2, KG2 – experimental and control groups after the experiment. 

The reliability of the results and the significance of the differences in the comparative samples of 
experimental data were proved by statistical calculations of the Wilcxon-Mann-Whitney criteria (Wemp ≤ 
1,96) and Kramer-Welch (Temp ≤ 1,96). 

 
4.  Conclusions 

The study confirmed that basic, i.e., obligatory, components of system are conceptual, informative, 
technological and effective. Conceptual block of model is the central building element of all system as 
includes such constituents as purpose of training, and inevitably, methodological approaches and principles. 
Informative block of “Culture”, “Pedagogics”, “Psychology”, etc.), general professional disciplines 
(“Fundamentals of Medical Knowledge”, “Biomechanics”, “Theory and Methodology of Gymnastics 
Teaching”, etc.), special professional disciplines (“Rhythmics and Choreography”, “Theory and 
Methodology of Athleticism Teaching”, “Modern Fitness Technologies”, “Functional Diagnostics and 
Control in the Sphere of Physical Education and Sport”, “Fundamentals of Individual Training”). 
Technological block of model envisage the stages of future fitness coaches’ training (motivational-indicative, 
cognitive-operational, creative-specialized), as gradual realization of interrelated methods, forms and 
facilities of teaching, provides structural integrity of pedagogical process. Effective block of model is aimed 
at realization of pedagogical evaluation of future fitness coaches’ professional competence formation. 

Therefore, the obtained results showed that by means of method of modelling we were able to 
systematize structural elements and components of the system of fitness coaches’ training of rehabilitation 
establishments. Modelled system will assist the enhance of educational process’ quality. 
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Abstract 

The present study aims to offer a more different approach than age-based VO2max norm tables in 
order to reach more detailed information regarding the development of aerobic capacity in athletes. The 
research was carried out on 160 volunteer sub-elite male athletes from different sports branches in Kırşehir 
province of Turkey within an age group of 21.50±2.30 and with a weight of 74.59±7.94 kg and height of 
179.41±5.45. All calculations in the present study were performed using “Some Tests and Calculation 
Programs for the Measurement of Physical Performance” by Marangoz (2019). Finally, statistical data 
analysis was performed using SPSS 22.0 package program for Windows. The findings of the present study 
demonstrated that relative endurance was a practical and effective method for the evaluation of performance 
and development of aerobic capacity 
 Keywords: Sub-elite athletes, aerobic capacity, VO2max, Relative Endurance Method. 
 
1. Introduction 

Relative strength is often used for comparisons between muscle strength and body mass. Athletes 
who do similar exercises but possess different body weights may also possess different levels of absolute 
strength. This classification also allows the researcher to compare different athletes with different body 
masses. The strength value corresponding to each kg in a body is calculated (Relative strength = absolute 
strength (kg) / body weight (kg)) (Heck, 1988). Absolute strength can be defined as an athlete’s maximum 
capacity to apply force regardless of their body weight. A high level of absolute strength is certainly required 
for an athlete to succeed in certain sports branches such as weightlifting, wrestling, shot put or gymnastics. 
Relative strength is the ratio of maximum strength to body weight (Bompa & Buzzichelli, 2015) or the 
highest level of strength that an athlete is able to apply against their own body weight (Sevim, 1992). It is 
widely used in the comparison of muscle strength and body weight (Günay & Yüce, 1996).  

Endurance can be defined as an organism’s ability to withstand fatigue in a long-duration sportive 
exercise or persist in highly intensive physical overloads for a long amount of time. Another definition of 
endurance is an athlete’s general capacity to endure physical and physiological fatigue (Günay & Yüce, 
2008). Maximum Oxygen Consumption (VO2max), which is one of the most important physiological criteria 
for endurance, is also one of the significant indicators of aerobic capacity. Therefore, many researchers 
employ tests which aim to measure maximum oxygen consumption (VO2max) and determine aerobic 
capacity (Astrand & Rodahl 1986; Bassett & Howley, 2000; Fox et al., 1988; Balke & Clark, 1961). Aerobic 
capacity is defined as the amount of oxygen consumed during a maximal exercise or an athlete’s maximum 
working capacity in an oxygenated environment (Mc Ardle et al. 2006). It is directly related to an 
athlete’s ability to carry oxygen in their body (Arslan & Melekoğlu, 2019). Therefore, a higher oxygen 
consumption in an athlete’s body is directly proportional to a higher aerobic capacity. Regular and 
longer controlled exercises increase an athlete’s maximal O2 uptake visibly within time (Kesler et al., 
2003).   

2. Material and Method 
The present study was conducted on 160 volunteer sub-elite male athletes from different sports 

branches in Kırşehir province of Turkey within an age group of 21.50±2.30 and with a weight of 74.59±7.94 
kg and height of 179.41±5.45. VO2 max norms are usually categorized from the most positive to the most 
negative (very poor, poor, fair, good, excellent, and superior) for different adult age groups. Age 
classification usually start from 18-25, 20-25 or 20-29 (Astrand, 1960; Kaminsky et al., 2015; Bhat & Shaw 
2017; ACSM, 2010; Günay et al. 2018; Marangoz, 2019). It is reported that men usually grow taller until the 
age of 17 or 18 (Parlaz, et al. 2012; Baş & Bundak, 2016; Ercan 2008; Bundak, 2008; 
https://www.florence.com.tr; 2020). Based on these norms, average age group in the present study was 
selected as 18-25.  
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2.1. Data Collection Tools 
2.1.1. Body Mass Index (BMI) (kg/m2) 

Stadiometer (SECA) which can measure with a sensitivity of ± 0.1mm was used to measure sub-elite 
male athletes’ height for the determination of BMI in the present study. Their body weights were measured 
using TANITA BC 601 innerscan sensitive body analysis. Finally, participants’ BMI was calculated using the 
formula BMI=weight (kg) / boy (m2) (WHO, 2000).  

2.1.2. Cooper Test (12 Minute Run Test) 
Cooper test asks an athlete to run the longest distance possible in 12 minutes, which is then used to 

calculate VO2max indirectly. For the 12-minute run test in the present study, a tartan running track of 400 m 
was used along with a whistle and a chronometer. 400-meter distance was divided into eight equal pieces to 
create eight different 50-m running distances. Later, the participants were asked to run the longest distance 
possible for them in 12 minutes and they were informed about their personal run time at the starting point of 
400-meters. Before the run, the participants were divided into groups of five in order to bring participants 
with similar performances together.  Each participant’s 400-meter run time statistics were recorded using a 
written form. When the 12-minute run was completed, all participants were warned by a whistle and asked 
to stand where they finished the run. In addition, a trainer was assigned for each participant to stop their run 
at the end of the assigned duration. The number of laps for each athlete and their distance to the starting 
point in the last lap were measured to calculate final scores for each participant.  

 2.1.3. VO2max Calculation  
12-minute run test (Cooper test) was used to determine athletes’ VO2max (ml/kg/min). The distance 

(m) covered by the athletes within 12 minutes was calculated and VO2max (ml/kg/min) formulas 
developed by Cooper were used. It was observed that three different formulas developed by Cooper yielded 
the same VO2max values (ml/kg/min).  
 

VO2max (ml/kg/min) = (M -504.9) /44.73             M: meter 

VO2max (ml/kg/min) = (M-0.3138) / 0.0278 M: distance in miles  1mile=1609m 

VO2max (ml/kg/min) = (22,35 x km) – 11,29) km: kilometer 

2.1.4. Calculations 
“Some Tests and Calculation Programs for the Measurement of Physical Performance” developed by 

Marangoz (2019) was used for calculations.  

2.1.5. Statistical Analysis  
Statistical Package for the Social Sciences (SPSS) 22.0 program was used for the statistical data analysis 

in the present study. A normality test was used to determine whether the obtained data display a normal 
distribution. In addition, because the number of athletes participating in the present study was over 30 (160 
participants), Kolmogorov-Smirnov test was also used (Alpar, 2003). The variables were not normally 
distributed (p<0.05). Therefore, non-parametrical tests were applied to the variables. In this respect, 
Bivariate-spearman-correlation test (Table 2), Kruskal-Wallis Test (Table 3) and Partial-Spearman 
Correlation (Table 4) were used for descriptive statistics (Table 1) and multiple comparisons (relationships 
among variables).  

3. Findings 
 Table 1. Descriptive Analysis of the Athletes Participating in the Study 

 N x±sd 

Age (years) 160.00 21.50±2.30 

Weight (kg) 160.00 74.59±7.94 

Height (cm) 160.00 179.41±5.45 

BMI (kg/m2) 160.00 23.15±2.01 

Cooper Test (12-minute run test) (m) 160.00 2178.75±180.28 

Aerobic Capacity VO2max (ml/kg/min) 160.00 37.42±4.03 

Aerobic Capacity (Relative Endurance) (m/kg)   160.00 29.50±3.67 
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Table 2. Bivariate-Spearman Correlation Comparison of VO2max and Relative Endurance 

N=160  VO2max 

Relative Endurance r 
.556*** 

*** p<0.001 
r: Interpretation of Spearman (r) correlation coefficient; 0.00-0.25 very weak, 0.26-0.49 weak, 0.50-0.69 

middle, 0.70-0.89 high, 0.90-1.00 very high. 

Table 3. 12-minute Run Test in Different Age Groups and the Level of Significance between VO2max and Relative 
Endurance 

 Age Groups N Mean Rank X2 p 

12-minute run 
[1≠2 : 0.05*] 
 [1≠4 : 0.01**] 

 

18-19 40 58.96a 

14.897 
 

.002** 
20-21 40 85.58bd 

22-23 40 81.06cabd 

24-25 40 96.40d 

VO2max 
[1≠2 : 0.05*] 
 [1≠4 : 0.01**] 

 

18-19 40 58.96a 

14.897 
 

.002** 
20-21 40 85.58bd 

22-23 40 81.06cabd 

24-25 40 96.40d 

Relative endurance  
[1≠2 : 0.05*] 

 

18-19 40 92.46a 

10.413 .015* 
20-21 40 60.88b 

22-23 40 83.65cab 

24-25 40 85.01dabc 
*p<0.05    **p<0.01   
18-19a     20-21b     22-23c     24-25d 
There are no significant differences among groups with the same letter in the same column.  
There are significant differences among groups with different letters in the same column.  

Table 4. Partial-Spearman Correlation Comparison among Variables for Different Weights 

Control Variable  Age Height BMI Age Groups 12-minute run VO2max 

Weight 

Height r -.346***      

BMI r .351*** -.992***     

Age Groups r .977*** -.334*** .338***    

12-minute run r .375*** -.268** .273** .321***   

VO2max r .375*** -.268** .273** .321*** 1.000***  

Relative Endurance  r .333*** -.290*** .290*** .277*** .988*** .988*** 
** p<0.01    *** p<0.001 
r: Interpretation of Spearman (r) correlation coefficient: 0.00-0.25 very weak, 0.26-0.49 weak, 0.50-0.69 
middle, 0.70-0.89 high, 0.90-1.00 very high. 

There will be certain increases or decreases in BMI due to the fact that an individual’s height remains 
the same after a certain age while their weight sometimes increases or decreases. Therefore, in order to reach 
a certain conclusion regarding the development of an athlete’s aerobic capacity, it will be more helpful to use 
the formula in which the distance covered by an athlete is divided by their weight, i.e. Relative Endurance = 

Absolute Endurance (m) / Body Weight (kg), instead of norm tables based on age groups. Relative 
endurance can be defined as the ratio of maximum endurance to the body weight. However, absolute 
endurance represents maximum endurance. In this respect, the distance given in formulas used in the 
calculation of absolute endurance will suffice for relative endurance method, which measures aerobic 
capacity based on an athlete’s weight. Here, the distance run represents an athlete’s absolute endurance.  

Example 1: Relative Endurance Method 
What is the relative endurance of an athlete who is at the age of 20, 80 kg and runs 2400 meters in 12 

minutes (Cooper test)?  
Relative Endurance  = Absolute Endurance (m) / Body Weight (kg) 
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                                  = 2400 m / 80 kg = 30 m / kg  
This method mainly aims to determine all athletes’ individual level of endurance per kg. Therefore, it 

must not be used to compare different athletes’ endurance. This is because, when athletes with different 
weights who run the same distance are evaluated together from a theoretical perspective, athletes with a 
lower weight will have higher unit values. While weight is more important for relative strength, distance is 
more important for relative endurance. This method is inversely proportional to relative strength method. 
Therefore, the method in question must only be used to monitor an athlete’s individual development in 
terms their weight.  

Example 2: The comparison of the same athlete’s endurance performance using relative endurance method 

Athlete A   Athlete A  

2400 m / 80 kg → 2800 m / 80 kg 

30 m/kg → 35 m/kg 

4. Discussion and Conclusion  
An individual’s maximal oxygen consumption during an exercise is a significant indicator of 

their aerobic capacity. Therefore, researchers benefit from various tests for the measurement of 
maximal oxygen consumption (VO2max) and thus determine an individual’s aerobic capacity 
(Arslan & Melekoğlu, 2019). In addition to the need for a specialized staff, the measurement of VO2max 
values in the laboratory environment requires costly and advanced technological equipment. In 
this respect, field tests are widely preferred to measure maximal oxygen capacity in an indirect 
way (Sağıroğlu et al., 2016). 

Researchers usually classify athletes’ VO2max values obtained using several indirect formulas 
based on different age groups and thus collect various information about them by scoring their 
values from the most negative to the most positive for various VO2max norms. Aerobic capacity 
(VO2max) bears importance not only for trainings but also for facilitating and accelerating 
recovery. VO2max is still accepted as the most important test in measuring an individual’s 
cardiovascular resistance (Marangoz, 2008). When the domestic and international literature on aerobic 
capacity are analyzed, it can be observed that 12-minute run test (Cooper, 1968) is often used in order to 
measure team athletes’ aerobic capacity (VO2max).  

In Table 1, VO2max and relative endurance values of sub-elite male athletes participating in 
the present study were calculated as 37.42±4.03 ml/kg/min and 29.50±3.67 m/kg, respectively.  

Table 2 indicates a moderate positive correlation between sub-elite athletes’ VO2max and relative 
endurance values in terms of Bivariate-Spearman correlation comparisons (r: .556; ***p<0.001).  

It can be understood from Table 3 that there was a statistically significant relationship between age 
groups and 12-minute run test (p=.002; **p<0.01), age groups and VO2max values (p=.002; **p<0.01) and age 
groups and relative endurance (p=.015; *p<0.05).  

In Table 4, when Partial-Spearman correlation comparisons among variables in terms of body weight 
are analyzed, a very highly positive correlation was found between 12-minute run and VO2max values (r: 
.1.000; ***p<0.001), between 12-minute run and relative endurance (r: .988; ***p<0.001) and between VO2max 
values and relative endurance (r: .988; ***p<0.001). In particular, a negative correlation between height and all 
other variables (i.e. changes in BMI due to the fact that an individual’s height remains the same after a 
certain age while their weight sometimes increases or decreases) and a very highly positive correlation 
between 12-minute run test and VO2max values and relative endurance demonstrated that similar to 
VO2max, which is one of the most important physiological parameters of endurance, relative endurance 
method is also an effective method.  

The present study revealed the relationship between the proposed relative endurance method and an 
athlete’s aerobic capacity. Unlike norm tables based on age groups, this method can be easily calculated by 
dividing the distance run by an athlete by body weight, and thus their performance can be easily monitored. 
In conclusion, relative endurance can be said to be a practical and effective method for the evaluation of 
development of aerobic capacity.  

References 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

46 
 

1. Heck, H (1988). Energiestoffwechsel und medizinische Leistungsdiagnostik (Metabolic energy supply 
and medical diagnosis of the performance capacity). Studienbrief 8, Hoffmann Verlag Shomdorf, in press 

2. Bompa, T., & Buzzichelli, C. (2015). Periodization Training for Sports, 3E. Human kinetics. 
3. Sevim, Y. (1992) Antrenman Bilgisi Ders Notları, Gazi Büro Kitabevi, Ankara. 
4. Günay, M., Yüce, İ.A. (1996) Futbol Antrenmanının Bilimsel Temelleri, Seren Ofset, Ankara. 
5. Günay, M., Yüce, İ.A. (2008). Futbol Antrenmanının Bilimsel Temelleri: Gazi Kitabevi, Ankara. 
6. Astrand, P.O. and Rodahl, K. (1986) Textbook of work physiology: Physiological bases of exercise. 3rd 

Edition, McGraw-Hill, New York.  
7. Bassett, D. R., Jr., & Howley, E. T. (2000). Limiting factors for maximum oxygen uptake and  

determinants of endurance performance. Med Sci Sports Exerc, 32(1), 70-84. 
8. Fox EL, Bowers RW, Foss ML. (1988). “The physiological basis of physical education and athletics”. 4th 

ed., USA; Saunders College Publishing. 
9. Balke, B. (1961). Cardio- pulmonary and Metabolic Effects of Physical Training. Health and Fitness in the 

Modern World, The Athletic Institute and ACSM, Chicago. 
10. McArdle, W. D., Katch, F. I., & Katch, V. L. (2006). Essentials of exercise physiology. Lippincott Williams 

& Wilkins. 
11. Arslan, B., & Melekoğlu, T. (2019). Relationship of Aerobic Performance and Ventilation. Sportif Bakış: 

Spor ve Eğitim Bilimleri Dergisi, 6(1), 19-28. 
12. Kesler, A., Kaya, B., Ateş, O., Şahin, M. (2003). Effects Of Different Endurance Trainings Applied To 

Professional Footballers On Maximum Oxygen Capacities. Istanbul University Journal of Sport 
Science, 11:3-80-83, İstanbul. 

13. Astrand, I. (1960). Aerobic capacity in men and women with special reference to age. Acta physiol 
scand, 49(169), 1-89. 

14. Kaminsky, L. A., Arena, R., & Myers, J. (2015). Reference standards for cardiorespiratory fitness 
measured with cardiopulmonary exercise testing: data from the Fitness Registry and the Importance of 
Exercise National Database. In Mayo Clinic Proceedings (Vol. 90, No. 11, pp. 1515-1523). 

15. Bhat, S. A., & Shaw, D. (2017). Development of norms of maximal oxygen uptake (VO2 max.) as an 
indicator of aerobic fitness of high altitude male youth of Kashmir. Basketball, 18(30), 40-60. 

16. American College of Sports Medicine. (2010). ACSM's guidelines for exercise testing and 
prescription. Lippincott Williams & Wilkings; Philadelphia. 

17. Günay, M., Cicioğlu, İ., Tamer, K., & Şıktar, E. (2018). Spor Fizyolojisi ve Performans Ölçüm 
Testleri. Ankara: Gazi Kitabevi, 639-640. 

Marangoz İ. 2019. Fiziksel Performans Ölçümünde Sık Kullanılan Bazı Testler ve Hesaplama Programları, 
Gazi Kitabevi, Ankara. 

18. Parlaz, E. A., Tekgül, N., Karademirci, E., & Öngel, K. (2012). Ergenlik dönemi: fiziksel büyüme, 
psikolojik ve sosyal gelişim süreci. Turkish Family Physician, 3(2), 10-16. 

19. Baş, F. ve Bundak, R. (2016). Adolesanda Büyüme. Adolesanda Büyüme ve Puberte, 26. 
20. Ercan O. (2008). Adolesanın Fiziksel gelişimi. İstanbul Üniversitesi, Cerrahpaşa Tıp Fakültesi Sürekli Tıp 

Eğitimi Etkinlikleri Sempozyum Dizisi No:63 Mart 2008; S.13-18.  
21. Bundak, R. (2008). Boy Kısalığı. Türkiye Çocuk Hastalıkları Dergisi, 2(2), 58-64. 
22. https://www.florence.com.tr/saglikli-yasam/Detay/cocuklarda-boy-uzamasi-ne-zaman-durur;Erişim 

tarihi:10.05.2020. 
23. World Health Organization (2000). Obesity: preventing and managing the global epidemic. Report of a 

WHO consultation on obesity. Geneva. 
24. Cooper, KH. A means of assessing maximal oxygen intake. JAMA. 203:201-204, 1968. 
25. Alpar, R. (2003). Uygulamalı Çok Değişkenli İstatistiksel Yöntemlere Giriş 1. Ankara, Türkiye. 
26. Sağıroğlu, İ., Toksöz, İ., Dalip, M., & Erdoğan, M. (2016 Comparison of The Aerobic Performance With 

Direct And Indirect Methods In Field And Laboratory. Journal of Sports and Performance 
Researches, 7(2), 79-85. 

27. Marangoz, İ. (2008). Kahramanmaraş Spor ve Siirt Spor Profesyonel Futbol Takımlarının Müsabaka 
Döneminde Seçilmiş Bazı Fiziksel ve Fizyolojik Özelliklerinin Karşılaştırılması. Yayınlanmamış Bitirme 
Tezi, Kahramanmaraş Sütçü İmam Üniversitesi, Sağlık Bilimleri Enstitüsü, Kahramanmaraş. 

  

http://www.ijaep.com/
https://www.gazikitabevi.com.tr/marka/gazi-kitabevi
https://www.florence.com.tr/saglikli-yasam/Detay/cocuklarda-boy-uzamasi-ne-zaman-durur


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

47 
 

The Effect of Defense Sports on the Treatment of Attention-
Deficit/Hyperactivity Disorder in Children 

Serdar Bayrakdaroğlu1 and Ali Tekin2 

1Asst. Prof. Gumushane University, Physical Education and Sports School, Turkey. 
2Prof. Dr., Agri Ibrahim Cecen University, Physical Education and Sports School, Turkey. 

 Abstract 
Attention-deficit/hyperactivity disorder is a significant problem in children. Primarily 

pharmacological, educational, cognitive-behavioural and multi-model intervention techniques are used to 
treat this disorder. The success level differs with advantages and disadvantages of each technique and any 
single technique is not sufficient. In recent years, the positive aspects of physical exercise used in treatment 
alone or in combination with other techniques has made the different types of physical exercise worthy of 
investigation. This review aims to summarize the scientific evidence obtained through literature on the 
effects of defense sports in the treatment of attention-deficit/hyperactivity disorder in children. The results 
showed that the most beneficial sports are Taekwondo, Karate, Judo and Tai Chi. There are studies 
supporting the positive effect of the use of defense sports in treatment with few exceptions, but it is 
quantitatively insufficient. Therefore, new studies are needed to test the effect of different defense sports on 
a sufficient number of different samples representing the related population. 
Keywords: Martial arts, Physical exercise, Cognition, ADHD 

1. Introduction 
Children with the Attention-Deficit/Hyperactivity Disorder (ADHD), which affects the ability to 

control behavior and attention, have a higher likelihood of lack of attention, more frequent and intense 
hyperactivity, violence and impulsivity (1), negative self-perception (2), difficulties in peer (social) 
relationships (3), and weak motor and coordination skills (4). 

Pharmacological interventions are the most commonly used intervention in the treatment of children 
with ADHD (5; 6). Although its clinical benefits range between 60-90% (2), one-third of these children do not 
respond to medication treatment or discontinue the medication due to the serious side effects (7). Moreover, 
it is also relevant that side effects are accepted as a disease all by itself and is supported by antidepressants 
or neuroleptics (8). Another problem is overlooking the personal efforts of children and attributing positive 
behavior changes on external agents like medication (9). Without medication, children feel helpless and 
defenseless, and ADHD takes control (10) Additionally, ADHD is suggested to be neither a neurological 
disorder nor a mental disease; therefore, medication therapy is unnecessary (11). The National Institute of 
Mental Health (NIMH) declared that medication is necessary, but would provide more benefit if supported 
by interventions for behavioral change (12; 13; 14). The possibility of achieving a therapeutic and targeted 
effect of medication increases when a multi-model approach is presented by combining it with other 
methods (15). 

The search for the most appropriate and beneficial intervention has increased the number of research 
into methods that enhance ADHD treatment. In ADHD treatment, there are other non-pharmacological 
options that may be used instead. In general, various intervention techniques such as behavioral, 
pharmacological, educational, cognitive-behavioral, and multimodal disciplines which present different 
success levels are often used (16; 2). Recently, the most significant intervention widely used is physical 
exercise (PE) either alone or combined with other techniques. Wells et al. (17) have stated that along with 
pharmacological techniques, cognitive-behavioral interventions might be combined with PE interventions to 
enable children to learn self-regulation strategies better. Previous studies reported the positive effects of PE 
on children with their musculoskeletal system (18), psychomotor development profiles (19), physical fitness, 
cognitive function and academic success (20), attention and concentration (21), body compositions (22), and 
psychosocial adaptation.  

Creating effective methods to treat ADHD related symptoms is important. This review is designed 
through the conclusions of previous studies regarding the effects and benefits of PE on children from 
different perspectives. The literature review method was used to summarize the evidence obtained from 
scientific studies that used defense sports as an intervention technique in the treatment of ADHD in 
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children. 

2. Method 
This study is a review research. 

3 . Results 
3.1 The Use of Physical Exercise in the Treatment of ADHD 

Physical exercise has positive physical, psychological, cognitive, and social functional effects on 
children who need special education (23). Because of this, various PE methods are frequently used in the 
ADHD treatment. Taylor (24) has determined that a medium-high level intensity PE conducted with four 
children with ADHD aged 9-11 two days a week for more than five months provided a decrease in the 
symptoms of hyperactivity and lack of attention. Physical exercise for at least a four-week period develops 
motor skills and executive functions of children diagnosed with ADHD (25). In a systematic review and 
meta-analysis study, a 6-10-week aerobic exercise program was seen to be effective for mitigating symptoms 
such as lack of attention, hyperactivity, impulsivity, anxiety, executive function, and social disorders in 
children with ADHD (26). In another systematic review addressing 30 studies, the results indicated that both 
short and long-term PE reduce cognitive, behavioral and physical symptoms observed in children with 
ADHD. None of the studies reported any adverse effects resulting from physical exercise, which indicated 
exercise is a well-tolerated intervention (27). 

As PE skills increase, children have more positive feelings towards themselves and the activities (28). 
The perception of competence PE provides for ADHD children helps develop effective social and various 
skills by interacting with their peers, trainers, and families (29; 30). While PE helps someone reduce 
hyperactivity symptoms and to socialize (31), sports skills and adhering to rules also develop as a result.  A 
sporting spirit, sharing, and value development are also enhanced (28). Other reasons to support PE in 
ADHD treatment include the following; moderate aerobic PE supports cardiovascular fitness (32), short-
term intense PE reduces hyperactive and impulsive behaviors of ADHD children particularly by affecting 
catecholaminergic and dopaminergic systems in the brain (33). Meckel, Nemet and Eliakim (34) have found 
an interesting result in the study examining the effects of methylphenidate when comparing physical fitness 
characteristics of treated and non-treated children with ADHD. There were no significant differences in 
anthropometric measurements, in the 60-second sit up count, number of pull-ups, 4x10m shuttle and 2000m 
running times between the treated and non-treated participants, while standing long-jump results were 
significantly better among the non-treated ADHD participants. Although this study has limitations, it was 
suggested that the use of methylphenidate might be disadvantageous for explosive-type physical activities 
in ADHD children. Based on the scientific benefits, PE was suggested instead of medication and behavioral 
components or as an adjunct to these interventions as part of combined treatment programs in ADHD 
treatment (35; 36).  

3.2 Defense Sports 
Defense Sports (DS) might be defined as any form of martial arts with a semi structured fighting 

system (37). Defense Sports are believed to have started in China and has been known for almost 3000 years 
as martial arts. The common objective of these sports, which focuses on attitude and position of defense, is to 
defend oneself or others from physical threat. Each sport has its own specific training traditions and 
philosophies; however, a deep spiritual meaning is the focus of some martial arts (38). Traditional DS 
consisting of physical, mental, and spiritual exercises were conducted for defense purposes in ancient times 
while today in addition to defense purposes it is used for the development of self (39; 40), physical fitness, 
self-defense, development of fighting skills, mental discipline, character development, self-confidence, and 
complementary and alternative medicine in some medical conditions (41). DS has become a part of the 
industry of sports and physical exercise over time, and training schools for these sports have been opened 
almost everywhere in the world. Binder (42) has conducted a collection work on the benefits of DS, and 
stated that in contrast to the lack of research on the short-term effects of DS training, there is a growing body 
of literature about the longer-term effects of DS practice. In another collected work conducted by 
Vertonghen and Theeboom (43), 27 papers were reviewed and it was revealed that even though a 
considerable amount of research on the social-psychological outcomes of defense sports practice has been 
conducted over the years, to date, it has not brought clarity to the existing duality regarding the possible 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

49 
 

effects of defense sports involvement.  

3.3 The Use of Defense Sports in the Treatment of ADHD 
DS fosters in younger practitioners “motivation, discipline, and resultant change” (44). Therefore, the 

benefits of DS practice for children and young people are said to be even greater than for adults (45). These 
groups, in many ways, derive more immediate and more lasting benefits, because DS has become an 
ingrained part of character before that character is fully developed (46). Parents are also aware of these 
benefits; reporting benefits of DS in children as better behavior, better school performance, higher self-
confidence and self-esteem (47), and physical development (48). The meaning of work with the body to 
master specific techniques of DS is accepted as the “work on personal character and attitude” (49). The 
Japanese DS of aikido is named “philosophical education in action” (50). Asian countries have long believed 
exposing their youth to DS training makes them good citizens (51; 52).  

As a Korean origin DS, Taekwondo has always attracted researchers who conduct cognitive and 
behavioral studies on children and adolescences (53). In a study on attention conducted with 40 young 
Tunisian patients with ADHD (36 males and four females), randomly allocated 20 participants (18 males, 
two females) in a Taekwondo group practiced various specific techniques and poses twice weekly for 18 
months. The participants of the control group engaged in physical activities, including athletics, handball 
and gymnastics, during two sessions of physical education per week at school. The results obtained in favor 
of the Taekwondo group indicated that Taekwondo could be considered as an appropriate non-
pharmacological therapeutic method to combat attention impairment (54). This improvement may be 
explained by the fact that cognitive training increases brain activity in the parietal and frontal regions linked 
to working memory (55) and altered dopamine D1 receptor binding in both the prefrontal and parietal 
cortices (56). Shapiro (57), having a PhD in child psychology, a 4th degree black belt and certified instructor 
in Taekwondo, used Taekwondo as an intervention technique in children with ADHD. Shapiro stated that 
when children gain skills in Taekwondo techniques, they are taught how to apply these techniques in a 
highly controlled situation that requires strategy, planning and a cool head. This means self-control for the 
highly impulsive child with ADHD who, by nature, tends to put no time constraints between thought and 
action. Having a tendency to develop defiance towards authority and rules, children with ADHD are 
compelled to show respect and loyalty to the instructor, and appropriate politeness and respect in class. 
These newfound attributes usually generalize into increased compliance, respect and obedience at home and 
in school. Cooper (58) investigated the effects of a twelve-week Taekwondo training on six children (five 
males, one female) aged 6-7 who had been diagnosed with ADHD and who continued their medication. In 
the study conducted with a “single-subject research design” which is frequently preferred in the areas of 
special training and consultancy, results obtained from parents, independent observers, and schoolteachers 
as well as implementation of attitude scales indicated that Taekwondo training had a positive impact on 
common symptoms associated with ADHD on four of the six children participants. The impact of school-
based Taekwondo training on self-regulatory abilities was examined in 207 kindergarten students over three 
areas as cognitive, emotional, and physical (59). According to the results obtained by the students randomly 
assigned to either the intervention (DS) group or a comparison (traditional physical education) group, the 
DS group demonstrated greater improvements than the comparison group in areas of cognitive self-
regulation, affective self-regulation, prosocial behavior, classroom conduct, and performance on a mental 
test. In another study conducted to examine classroom behaviors of kindergarten students, no difference was 
found in favor of children who received DS training and who were evaluated by their teachers with a scale 
(60). In another study that used school-based Taekwondo, sixty students who were randomly assigned to 
two groups received five sessions per week of PE or three sessions of PE and two sessions of Taekwondo for 
nine months. The majority of Taekwondo students reported positive perceptions on self-improvement, 
physical fitness, and self-control. Results suggest that Taekwondo is an exercise program that improves 
cognitive functioning and is both feasible and acceptable to implement in a public school setting (61). 

Karate is a DS with Chinese origin that has been developed and introduced to the world by the 
Japanese. Whether as a therapeutic tool or as an instrument of personal growth, Karate training seeks to 
teach children, and the children's parents, that their minds may be stronger than their brains (62). In a study 
conducted examining the effect of Karate training on attention and impulsivity of 40 male children with 
ADHD aged between 7-12 in the first and sixth grades (63), among the two randomly assigned groups, no 
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significant improvement was seen in the group of children who attended eight weeks of karate training. In 
Reynes and Lorant’s (64) study on anger and aggression as symptoms of ADHD, 150 8-year-old children 
who had just begun Karate (kata) and Judo training were compared with their peers, there was no difference 
in the Karate group, but the children in the Judo group had a higher anger scale. Reynes and Lorant (65) 
determined that after one year of training, the Judo group were more aggressive again. After two years of 
practice, 14 judo and 9 karate participants who turned 10 years old were assessed and it was concluded that 
Karate training seemed to have neither positive nor negative effects on aggressiveness scores, while Judo 
training seemed to have a negative effect on anger scores (66). Another study regarding this subject 
compared 70 Judo and 66 Karate practicers between 11 and 19 years old, and it was determined that Judo 
does not affect anger control while Karate is beneficial (67). Karate is a complex psychomotor activity that 
enhances self-regulation and executive skills. To verify the efficacy of Karate as an intervention for 
externalizing behaviors, 16 children, ranging in age from eight to 10 years, and meeting diagnostic criteria 
for oppositional defiant disorder were randomly assigned to a 10-month Wado Ryu Karate program. The 
results stated that Karate can be a useful adjunct in multimodal programs aimed at externalizing behavior 
reduction (68). In a similar study, 36 male Karate students aged 8 to 12 were compared with their peers who 
did not do sports, and the Karate practicers performed better in reaction time, selective attention, and 
problem solving. It was concluded that Karate is an efficient tool for improving the executive functions of 
children in this age group (69). Karate is a defense sport used as an intervention tool not only for the 
treatment of ADHD but also in all neurodevelopmental disorders. Figueiredo et al. (70) examined the effects 
of 30-45 minutes of Karate training one day a week for 6 months on 8 children (7 males, 1 females) aged 7 to 
12, all diagnosed with neurodevelopmental disorder. The results in the common symptoms of ADHD like 
decrease in defiance, lack of attention, and problems in peer relationships and improvement in prosocial 
behaviors meant that Karate can contribute to therapeutic processes of children experiencing 
neurodevelopmental problems.    

Traditional Tai Chi consisting of body balance, deep breathing exercises, and coordinated slow 
movements is a method used to improve ADHD symptoms in children. A study conducted by literature 
review reported that Tai Chi is functional in improving symptoms of ADHD (71). In another study, 
Hernandez-Reif and Field (2001) have provided Tai Chi classes twice a week for 5 weeks to thirteen 
adolescents with ADHD. Teachers rated the children's behavior at the beginning of the training, after the 5-
week Tai Chi session period and two weeks later. It was reported that after the 10 Tai Chi sessions the 
adolescents displayed less inappropriate emotions, less daydreaming behaviors, less hyperactivity, less 
anxiety, and improved conduct, and these improved scores persisted over the 2-week follow up. Dereceli 
(72) has reported significant improvement in attention and concentration levels as a result of Tai Chi 
trainings in ADHD children (7-12 ages, 6 females+6 males=12) for three days a week in a 45-minute session 
for four months.  

In a study conducted with seven elementary school children diagnosed with ADHD, the Chayon-Ryu 
system as a mixture of traditional martial arts of Chu’an fa, Hapkido, Okinawan Shotokan Karate, 
Aiki/Jujitsu/Judo and Taekwondo was given for 15 weeks. The measures used in this research study 
included student and parent interviews and observational protocols. The process appeared to facilitate 
improved personal well-being, peer awareness and acceptance, physical skills understanding, overall 
performance, and improved levels of self-perceptions of competence (73). In the systematic review 
examining the effectiveness of martial arts training on ADHD children and the associated executive 
dysfunction, an extensive electronic database was searched included Medline, EMBASE, PsychINFO, 
Cochrane library, and GoogleScholar up until April 2014. Seven studies including 86 participants are 
included in this review. Different styles of martial arts including Karate, Taekwondo and Tai Chi were used 
in the studies. The results show no statistical significance, but a clinical significance. This review suggests 
that there is little evidence supporting the positive effect of DS training on ADHD children (74). 

4. Discussion and Conclusion 

A remarkable finding in the studies conducted on the use of DS in ADHD treatment in children is that 
as the physical contact included in the original forms of DS or its required skill levels present some 
difficulties for children, it can be adapted for children in school or training programs and presented in a way 
to be understood and performed by children. According to the accessible studies, excluding some 
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exceptions, the majority of studies concluded that DS training has positive effects on children with ADHD. 
However, it should be noted that in a significant number of these studies, the results were concluded 
through the findings obtained from the parents and teachers by monitor and interview techniques or the 
expressions of the DS trainers on their experiences. In a majority of accessible qualitative and quantitative 
studies, the number of participants was very low. Although lesser numbers of participants in the studies 
conducted with special groups like the ones with ADHD is acceptable, it is a preventing factor in 
generalizing the findings. Some studies might also be criticized for not using any control group. In general, 
studies on this subject is quantitatively insufficient. In studies, Taekwondo, Karate (kata), Judo, Tai Chi, and 
combined sports are used the most. Taekwondo and Karate are significant for their positive effects and in the 
context of the number of previous scientific researches, while Judo does not provide any benefits or the 
negative effects are significant. However, based on a large number of studies that achieved positive 
outcomes, it could be stated that DS might work to reduce symptoms observed in ADHD that negatively 
affect children’s lives.  Defense Sports might be used alone or as a support for other interventions. However, 
studies are required to be conducted with different DS in larger samples with different research protocols.  
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Abstract 

The article presents the study of childcare and educational activities of religious and public 
organizations which existed in Western Ukraine in 1900-1930. These organizations were Maris Squads, 
Catholic Action, Ukrainian Catholic Union, Prosvita, Shevchenko Literary Society, M. Kachkovskiy Society, 
Russian Pedagogical Society, P. Mogila Society of scientific presentation, Society of Galician Greek Catholic 
priests (Russian protection, Ukrainian Regional Society of Children’s Protection and Youth’s Tutelage, 
Russian Conversation, Citizens’ reading room, Fedkovich Russian National House, Russian School, 
O. Dukhnovich Society. They were aimed at child's harmonic development and children's protection and 
social secure. The religious and public organizations established such children's institutions as preschool 
establishments (children’s ward, nursery schools, Frebel gorodets), tutelary-educational establishments 
(orphanages, shelters, vacation houses, special establishments for blind, deaf and dumb, mentally disabled 
and abandoned children, American kitchens for homeless children, consultations for mothers), school 
establishments (state and private gymnasiums, schools). The directions of childcare and educational 
activities implemented by religious and public organizations have been characterized. They are organization 
of preschool education and expansion of a network of preschools and schools; care for sick, poor and 
destitute children and orphans; financing of primary and secondary schools. These organizations promoted 
the development of Ukrainian culture and renewal of activity of national schools. 
Keywords: Children, Childcare, Educational activities, Development, Religious and public organizations, 
Western Ukraine. 

1. Introduction 
At the present stage of development humankind has come to realize the great adults’ responsibility to 

children. But although children (as a social-demographic group) are considered to be rather unprotected 
members of society and they are provided with protection of rights from birth, children’ rights have 
declarative character in real life. That’s why society (government, public organizations, private individuals, 
etc.) acknowledges childhood as the most valuable period in human life and the necessity of real work on 
childcare and children's education, directs its attention and activity to creating conditions for children’s full 
development, their education and childhood protection.  

However, a state could not always ensure children’s full development throughout the history, and 
religious and public organizations took some of its functions in children’s protection and development. For 
example, in the 1900-1930th the educational system in Western Ukraine had multicultural character and was 
characterized by unsatisfactory state of the Ukrainians (a low cultural and educational level of the 
Ukrainians, not enough quantity of educational establishments with the Ukrainian language, etc.). That was 
caused by the fact that Western Ukraine was under the rule of different countries (Austro-Hungary, Poland, 
the Czech Republic) during the analyzed period, and so these countries propagandized and imposed their 
national educational systems. In turn, that caused cultural and educational revitalization of religious and 
public organizations which aimed at increasing the level of the Ukrainians’ national consciousness and 
spiritual culture, ensuring children’s full development, their education and protection. Having raised the 
slogan of spiritual renewal, public initiated extensive educational, social-cultural and charitable activity. 

Thereby, the study of childcare and educational activities of religious and cultural-educational 
societies in Western Ukraine in the 1900-1930th is of current interest. 
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2. Literature Review 
The analysis of historical, psychological-pedagogical literature has shown that modern scientists 

investigated certain aspects of the activity of the religious and cultural-educational organizations in Western 
Ukraine during the analyzed period. For instance, I. Myshchyshyn [13], B. Savchuk [14] studied the public 
activities of the church and the societies. S. Badora [1], N. Fedorak [4], V. Stuparyk [18] investigated tutelary 
activity of the cultural-educational societies. N. Dmytryshyna [3] in her works revealed the development of 
preschool education. L. Derevyana [2], M. Galay [5], L. Genyk [6], N. Ihnatenko [8], V. Horodyska [7], N. 
Kosheleva [10], I. Kurliak [11], L. Malyar [12], L. Slyvka [17], V. Stynska [20], S. Vdovych [26], R. Zozulyak 
[27] studied primary and secondary education with involvement of cultural-educational societies. 
Nevertheless, the question of children’s protection and development activity of the religious and public 
organizations has not been under careful consideration yet. 

The aim of the paper is to reveal the direction of childcare and educational activities implemented by 
the religious and public organizations on the territory of Western Ukraine in 1900-1930.  

3. Method 
A complex of methods was used to conduct this research. The general scientific methods 

(retrospective, historical-pedagogical analysis, generalization, chronological) were the basis for investigation 
of the substantive and procedural components of the state reforms in Western Ukraine at the beginning of 
the 20th century. The historical and genetic method enabled to analyze the genesis of ideas of childhood in 
the studied period, people's attitude to children and health maintenance. The comparative method provided 
the opportunity to compare the scientists’ ideas about childcare and children's protection and development, 
to distinguish similar and different ideas. The retro-praximetric method made it possible to analyze the 
experience in implementing childcare and educational activities. The problem-target method enabled to 
compare documentary sources and archive materials which revealed the development and implementation 
of childcare and educational activities in Ukraine in the studied period. The axiological method contributed 
to substantiation of value attitude to children and the need for childcare and educational activities. The 
prognostic method enabled to outline the perspectives of creative use of the generalized experience in 
implementing childcare and educational activities of the past in modern educational practice.   

The archive materials, legislative documents of the period of 1900-1930, scientific and pedagogical 
sources of the funds of the state and university libraries, information of periodicals of the studied period, 
original works of the scientists who worked in educational, social and medical sectors in Ukraine in the 
studied period, memoirs and autobiographical literature were the main basis for writing this article 

4. Results 
Reasons for emergence and activities of the religious and public organization in Western Ukraine 

The increased activity of the religious and public organizations was caused by Ukrainians’ needs for 
material and moral support and children and youth’s tutelage [13]; and this activity was carried out on the 
basis of Christian morality, national values and humanistic ideas of children’s development, namely [13; 26]: 
education should highlight a child (it means to develop him/her fully); education should maintain his/her 
inner harmony, develop creative inclinations; the educational process should be organized with a focus on 
children’s natural talent; educational process should form and develop children’s interests and creative 
abilities; creation of the opportunities for developing children’s activity, free own statements and creativity 
in educational process; the necessity of children’s comprehensive development (physical, sexual, esthetic, 
etc.). 

On the whole, Ukrainian society directed its efforts to solving such tasks: creation of the conditions for 
children’s physical and spiritual development; children’s protection; moral-religious education, the increase 
of the level of Ukrainians’ knowledge, education and civic consciousness and expansion of charitable activity 
(charitable, educational and religious activity in the interests of society and certain individuals). It is 
necessary to admit that public organizations actively cooperated with church for providing childcare and 
children's development, and they founded different establishments for children:  

- preschool establishments (children’s ward, nursery schools, Frebel gorodets, etc.);  
- tutelary-educational establishments, namely: orphanages, shelters (the first Ukrainian shelter for 

children was founded in December, 1915 in Lviv due to mutual activity of Ukrainian pedagogical society, 
Prosvita and other public organizations. About 220 children were there till its closure in 1920 [4]), vacation 
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houses, special establishments for blind, deaf and dumb, mentally disabled and abandoned children, 
American kitchens for homeless children, consultations for mothers where doctors examines mothers and 
children, vaccinated them, gave medicines, food, underwear, gave medical advice free or at discount prices. 
For example, Lviv consultation for mothers worked the most actively. It examined 1-1,2 thousand babies 
regularly. It had dairy stations which gave children more than 5 thousand liters of milk yearly. It also had a 
section of orphanages mothers that had 40 city departments and took care of 5 thousand Ukrainian children. 
The consultation had a special library and conducted children’s weeks and different mass actions [4], etc. 
Different kinds of orphans lived, namely: orphans and half-orphans, social orphans (children who had 
parents, but they became orphans because of their divorce, elopement, imprisoning or moral degradation) 
and psychological orphans (educationally abandoned children who did not have necessary care because of 
their parents’ reluctance to educate them);  

- school establishments (state and private gymnasiums, schools). 

Characteristics of activities of the religious and public organizations  
Thus, such religious and public organizations were in Western Ukraine [7; 22; 23; 24; 25]: Maris Squads 

(they started their work in Western Ukraine in the 17th century), Catholic Action (since 1931), Ukrainian 
Catholic Union (since 1931), Prosvita (since 1868), Shevchenko Literary Society (it started its work in 1873; in 
1892 it started to name Shevchenko Scientific Society), M. Kachkovskiy Society (since 1874), Russian Pedagogical 
Society (it was founded in 1881; in 1912 it started to name Ukrainian Pedagogic Society; in 1926 it changed its 
name to Native School), P. Mogila Society of Scientific Presentation (since 1908), Society of Galician Greek Catholic 
Priests (since 1816), Russian Protection (since 1900), Ukrainian Regional Society of Children’s Protection and 
Youth’s Tutelage (since 1917) and others, Russian Conversation (since 1869), Citizens’ Reading Room (since 1880), 
Fedkovich Russian National House (since 1884), Russian School (it was founded in 1887, but in 1908 it changed 
its mane to Ukrainian School), O. Dukhnovich Society (since 1923) and others.  

Maris Squads were the first religious organizations to start their work in Ukraine. They consisted of the 
sections which had their own specific functions. For example, Eucharistic section worked on holding and 
promotion of religious practices, children’s spiritual tutelage. The members of abstract-press section spread 
religious literature, founded reading rooms and libraries, periodicals. The members of charitable section had 
such tasks: visiting poor families, providing financial and moral assistance, organization of free meals, 
placing orphans in shelters, organization of the courses for illiterate people, etc. The members of hospital 
section were involved in visiting ill people in hospitals, collecting money and food for them, organizing 
correspondence with their relatives. The members of charitable section had a wide range of tasks: 
organization of clinics for mothers, hospitals, support to poor school youth, foundation of theological 
seminaries, professional workshops, providing medical and financial support.  

Catholic Action in 1931 became an impulse for creating same societies and quick increase in number of 
members. The society acted on the basis of harmonious cooperation of different apostolates. The 
introductory apostolates, the apostolate of spiritual mercy, groups of charitable activity, philanthropic 
support and the apostolate of secular leaders’ education were among them. Catholic Action was an initiator of 
creating Ukrainian Catholic Unions which attracted a lot of people and united the representatives of different 
age groups [13]. 

Ukrainian Regional Society of Children’s Protection and Youth’s Tutelage in Lviv also made a great 
contribution in the realization of the idea of children’s tutelage, education and protection. Ukrainian children 
and youth’s protection, particularly Ukrainian war orphans’ tutelage [22, p. 2] were the aims of the activity 
of this society. It has also a lot of tasks, namely: spread of the idea of children’s protection and youth’s 
tutelage in periodicals, organization of professional courses and holding conferences, establishment of 
branches and groups, providing them with financial support; establishment and maintenance of children’s 
wards, professional schools, orphans’ shelters, etc., monitoring the work of establishments which took care 
of children; registration of children who needed care, identifying the cause and preventing the cases of 
abandonment of children, establishing the relationships with other societies that took care of children, 
making suggestions to legislation and government on the problems with Ukrainian children and youth’s 
protection and education. 

The society had different commissions which solved different problems. For example, Revision 
commission monitored all the work of the society. The Commission of building camps was created for 
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preparing for children’s summer rest. Its task was to organize repairing of old camps and building new 
holiday camps. The commission of youth’s educational houses and travelling organized from 9 to 12 camps 
for children and youth yearly where some hundreds of children could have a rest. 

The members of the society organized 35 branches, but ten of them were closed by the government in 
1930. The branches took care of nearly 1800 children and had 1200 members, 9 children’s wards, 
2 theological seminaries, 5 libraries, 1 consultation for mothers, 1 dental ambulatory and 1 dairy farm. There 
were children (ages 2 to 14) from poor and morally degraded families and war orphans in the children’s 
shelters. But the assistance was provided to a small number of children who needed it (because of the lack of 
money and state support). 

The society Ukrainian Children’s Ward (1902) controlled the development of preschool education. It 
gave financial support to other societies (Native School, The Society of Public Schools, The Society of 
Holiday Houses) for founding educational establishments, solved the problem with staffing at this 
establishments. 

In 1916 Ukrainian Eparchial Committee of War Orphans Tutelage was founded for the purpose of helping 
settlers from the area of hostilities during the First World War. The committee carried out its activity in Lviv, 
but when a number of refugees increased, district committees were founded in many districts. In this regard, 
on the 6th of October, 1916 Lviv city committee was transformed into Regional Committee which spread its 
activity all over Galichina; it had 18 shelters [4; 18]. The committee stopped its activity on the 31st of July, 
1919. 

Regional School Union was founded for the purpose of resistance to Polish school policy and 
government and directed its efforts to uniting all educational initiatives in the same hands. The organization 
had the tasks to spread education in all segments of our society in order to attract a necessary amount of 
intellectuals, and then to collect funds for developing the first direction [16, p. 61]. Regional School Union 
adopted a resolution according to which a position of school inspector was introduced. This inspector had 
the tasks to monitor private schools and to give pedagogical advice to teachers; to look for teachers for 
private schools; to give grants to students and teachers who prepared for qualifying examination with the 
obligation to work at private schools for two years; to take part in different people’s demonstrations; to 
organize holidays at schools [21]. 

The society spent most of its money on Ukrainian private gymnasiums. Not having the opportunity to 
satisfy these needs in state Ukrainian secondary schools as Polish school government impeded their 
foundation in proper quantity by all means, the Ukrainians had to start founding private secondary schools 
[16, p. 61]. Thus, in 1912-1913 Regional School Union patronized 8 gymnasiums, 2 teacher-training seminaries, 
several public and other schools and preparation courses for gymnasiums [16]. 

Native School was another Ukrainian cultural-educational society which functioned in Galichina and 
then in Volyn and dealt with the issue of children’s development. At first it aimed at publishing books for 
school youth, improving ABC-books which existed there. Then it published journals for teachers (Teacher) 
and for children (Bell), made petitions for protecting the rights of the Ukrainian language of learning at 
schools, Ukrainian school textbooks.  

In 1891 the society spread its activity in provinces and began to found its branches there. For example, 
in 1900 there were 12 branches in Galichina. Besides, the society founded the first Ukrainian school for girls 
named after T. Shevchenko, established theological seminaries and patronized a theological seminary for 
girls St Olga Girls’ Institute. In 1906 the branches of the society got the right to establish pedagogical groups 
in rural area. Due to this, before the beginning of the First World War the quantity of public schools in 
Eastern Galichina increased to 2496 schools (almost each village had its own school). The quantity of 
secondary schools also increased. There were 8 Ukrainian gymnasiums, 2 state teacher-training seminaries 
and 8 utrakvistic schools in Galichina. 

After the First World War, when the territory of Western Ukraine was under Poland rule, the society 
expanded its activities. In 1920 the society became a supreme head of all Ukrainian private preschool and 
school education on the basis of the decision of the representatives of all Ukrainian central societies and 
Ukrainian political parties [25].  

A great role in organization of education in Western Ukraine had a society Prosvita. At the beginning 
of the 20th century it published journals, popular books for people and founded educational societies in 
many places. Although they were not able to develop their activity widely: some of them stopped their 
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activity because they were not active, some of them were closed because of their too active work, harmful 
direction [9, p. 57]. The activity of the rest of branches had to be a bit still, and they only sometimes 
organized performances or parties.  

At the end of 1912 the society had such results: 74 branches, 2468 reading rooms, 540 stores, 339 cash 
registers, 14 thousand members and more than 120 thousand participants-readers. The society patronized 
economic schools and gardening school in the village of Mylovan, a school for housewives in the village of 
Ugertsi, a commercial school, a library and a book-borrower room in Lviv; it supported 43 scholarship 
recipients, established courses for illiterate people, cash register, commercial and household courses, etc. 
[15]. 

But the occupation of Galichina (first by Russia, then by Poland) during the First World War caused 
substantial damage to Prosvita. Its reading rooms and libraries were destroyed; its active members were 
subjected to repression. In 1918 the activity of the society was renewed, but it was always under pressure 
from the Polish authorities. At the same time, within 5 after-war years the quantity of its branches increased 
to 96, the quantity of its reading rooms increased to 2934. In 1928 the society had 2934 reading rooms and 
12508 members on the territory of Galichina under Polish rule. 

The attack on Ukrainian culture, which was initiated by the Polish government in the 1920-1930th, led 
to sad consequences, namely: the quantity of libraries, reading rooms and members of Prosvita decreased; 
the debt of the society increased sharply. Nevertheless, the society did not stop its activity, and in 1934 it had 
3064 reading rooms and nearly 500 thousand members. In the second half of the 1930th the activity of the 
society improved. For example, in 1936 Prosvita had 83 branches, 3209 libraries with the fund of 688186 
books, 3210 reading rooms, 2185 drama groups, 1115 choirs, 138 orchestras, 550 groups of self-education, 86 
courses for illiterate people and 262 groups of young people who spread the ideas of education. 

But in 1937-1939 it was a hard time for Prosvita: at first the Polish authorities closed its reading rooms; 
then Soviet authorities destroyed its archive, valuable historical documents and manuscripts and printed 
materials in the central house of the society (they did the same with the branches of Prosvita in other cities 
and villages); German authorities did not allow to renew the work of Prosvita. Since then Prosvita existed 
only outside the territory of Ukraine.  

5. Discussion and Conclusion 

The main purpose behind conducting this study was to examine the effect of using ... 
Other institutions also provided children’s social protection and development. For example, in Lviv 

there was Ukrainian Craft and Industrial Seminary (since 1898) where tens of children found protection and 
education, leant to be craftsmen and merchants (nearly 200 students left it until 1920). Ukrainian shelter for 
children’s protection in Lviv (since the 12th of December, 1915), which aimed at full maintenance of orphans, 
also carried out great work on children’s protection and development. In 1920 there were 200 children, 60 
nurses and attendants there [18, p. 58]. Some other national (Jewish, Polish) societies paid attention to 
children’s protection, too.  

So, Ukrainian educators created an alternative school system which aimed at formation of fully 
developed personality on the basis of national-moral educational content. A clear structure of the religious 
and public organizations, democratic working style created, original forms and methods of work of the 
societies, strict adherence to the Christian moral norms in their activity provided their participants’ 
intellectual growth, formation of the Christian worldview and full harmonious development. These 
organizations promoted Ukrainian culture, protected Ukrainians’ rights to renew the activity of national 
schools, to introduce the achievements of the national and world cultures into school work, to extend the 
network of educational establishments due to the activity of these organizations, to spread the idea of 
children’s protection and tutelage, to develop children’s Ukrainian periodicals, which strengthened 
Ukrainians’ desire to get national education and accelerated the process of national-cultural revival.  
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Abstract  

The aim of the study is to examine Nomophobia and Loneliness levels of physical education students 
who do regular sports. Bartın University sports science students were selected by random sampling method. 
A total of 345 students, 137 women and 208 men participated. The research is in relational screening model. 
It is to determine whether there is any difference in students according to gender, age, 24-hour phone 
switching and nighttime hang-up. Nomophobia and Ucla Loneliness scale were used. The analysis of the 
data was done with SPSS software in computer environment. Skewness and kurtosis values are in normal 
distribution. Independent sample t test was used in binary comparisons and Anova test was used in more 
than two comparisons. The significance level of the tests is α = 0.05. Findings, most of the participants had 
mild and moderate nomophobia. According to gender, the nomophobia scale; there is a statistical difference 
in giving up comfort, not being able to communicate, losing online connection, and total score. Women's 
scores are higher than men's in three sub-dimensions and total score. In terms of loneliness, there is no 
gender differentiation (p <0.05). There is no significant difference in the average of loneliness scores with the 
nomophobia sub-dimensions and total score, according to age and night phone hang up (p <0.05). Those 
who open the phone 24 hours a day are more likely to give up comfort than those who do not. There is no 
significant difference in the nomophobia total score, other sub-dimensions and loneliness mean (p <0.05). As 
a results; university students engaged in sports have mild to moderate nomophobia. Women have high 
nomophobia than men. Turning off the phone does not affect nomophobia and loneliness. It is seen that 
those who are open 24 hours a day give up comfort compared to those who are closed. 
Keywords: Physical Activity, Nomophobia, Loneliness 

1. Introduction 
While technological advances make our lives easier, it also brings some problems that cannot be 

prevented. In smart people after entering our lives; loneliness, inactivity and lack of physical activity began. 
This situation caused some problems. The importance of the internet in our lives is important. Today, both 
university students and other people make many transactions from smartphones via the internet. This makes 
life easier. Generally, young people can find friends and participate in activities in a virtual environment. 
They can create a new life different from real life (21). Internet and smartphones can be addictive when used 
uncontrolled. People may experience fear and anxiety when they do not have internet access and cannot use 
cell phones.  

Nomophobia is the fear that people cannot use their smartphones and access the internet. This 
situation causes anxiety and unrest in humans (17), (28). (16), in the study; He expressed nomophobia as the 
problem of the 21st century regarding developing technology. Nomophobia is psychological fear and 
anxiety due to the inability to receive messages and emails and communicate with the smartphone. In one 
study, he reported that the rate of nomophobia was 66% in the normal population. He also reported that 
young people aged 18-24 had more nomophobia (25). Smartphones have various features such as social 
media usage, instant notification, virtual games, video chat. Failure to use these features temporarily 
increases the severity of nomophobia (28). Intensive use of smartphones causes some psychological 
problems. This has been proven by researchers.  

Loneliness stems from the difference between people's existing social relationships and the social 
relationships they want to achieve. Loneliness is an unpleasant negative emotion (23). Man's best friend is 
nature (13). People who live away from nature in closed spaces with technology become lonely over time. 
Today, friendships established mostly in virtual environment have replaced social relations. However, 
virtual relationships are weaker and more artificial than real-life relationships. Therefore, excessive internet 
use is closely related to the feeling of loneliness in individuals (18). Long-term use of smartphones primarily 
causes immobility. In addition, people cannot spare time for social activities and spend a lot of time with 
their family. Thus, people start to become alone without realizing it (24).  
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Physical activity has an important place in the protection and control of general health. Some exercise 
programs are used to reduce and treat the symptoms of many biological and psychological diseases (1). In 
addition, it is known that nutrition and exercise increase the beneficial flora in our body (9). Regular physical 
activity and nutrition, cardiovascular diseases prevent diabetes and obesity. It also ensures that metabolism 
works better. Physical activity gives people a good posture. Posture is the body standing in a balanced line 
(14). In the digital age, many work based on manpower is done with machines. Some people do their work 
from the home office. This significantly reduced the physical activity level of people. Lack of physical 
activity causes some health problems (2). When university students exercise regularly, internet and 
telephone usage decreases. Sporting events are the means of socialization. For this reason, university youth 
doing sports can be protected from both loneliness and nomophobia. Exercise programs should be included 
in all departments as part of the training. Emphasis can be placed on studies within the plan and program of 
the lessons (27). The aim of this study is to examine the nomophobia and loneliness levels of physical 
education teacher education students. When the literature is analyzed, it is not found any study that deals 
with sports nomophobia and loneliness together. Therefore, it is thought that the research results will 
contribute to the literature. 

2. Method 
2.1. Participants 

The sample of the research; In 2018-2019 academic year, Bartın University Faculty of Sport Sciences 
consists of physical education students. Participants were selected by simple random sampling method. A 
total of 345 university students participated. Students consist of 137 women and 208 men. Participation 
criteria for the study: Students who regularly exercise 5 days a week and 1 hour are included. 

2.2. Model of the study 
The study was designed according to the relational screening model. This model aims to differentiate 

variables at the same time and determine the level of this difference (4), (15). This study was carried out with 
Bartın University physical education and sports teacher students. The aim of the study is to examine the 
nomophobia and loneliness levels of students according to some independent variables. In this framework, 
the following research questions have been created. 

• Do the mean scores of nomophobia and loneliness scale differ according to gender? 

• Do the mean scores of nomophobia and loneliness scale differ by age? 

• Do the mean scores of nomophobia and loneliness scale differ depending on the availability of the 
phone 24 hours a day? 

• Do the mean scores of nomophobia and loneliness scale differ according to the night phone hang 
up?  

2.3. Materials  
Data Collection Tools 

Personal information form: It was created to collect information about students. They are independent 
variables that are thought to be effective in the research. Gender, age, 24-hour phone call? Is the phone 
closed at night?  

Nomophobia Scale: As a data collection tool in the research (28); (25), Nomophobia Scale (NMP-Q) 
adapted to    Turkish was used. The scale consists of 20 items. It is a 7-point Likert type. Cronbach alpha 
reliability coefficient of the scale is .92. The scale is 4 sub-dimensions. Inability to access information is 4 
items. Losing the link is 5 items. Not being able to communicate 6 items. Not feeling 5 items comfortable. 
The reliability coefficient of the sub-dimensions of the scale was reported as 90, .74, .94 and .91, respectively. 
In this study, the reliability coefficient of the scale was determined as .93. The reliability coefficients of the 
sub-dimensions were found as .89, .80, .93, .91, respectively. 

Ucla Loneliness Scale: It is used to measure the loneliness level of people. University of California Los 
Angeles Scale of Loneliness (Ucla). Ucla Loneliness Scale; (6) adapted to Turkish. The scale consists of 20 
questions. Half of the questions are positive and half are negative. (6) in his study; Cronbach alpha internal 
consistency coefficient of the scale was reported as 96. In all questions of the scale, emotions and thoughts 
about social relations are asked. People are asked to mark how often they experienced these situations. The 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

64 
 

scale is a 4-point Likert type. In this study, the reliability internal consistency coefficient of the scale was 
calculated as .86. 

Data Analyses 
The analysis of the data was done in computer environment with SPSS 22 program. Firstly, normal 

distribution values of the type of tests to be used were analyzed. Skew and kurtosis values showed normal 
distribution. Independent sample t test was used in binary comparison and Anova was used in more than 
two comparisons. Significance level α = 0.05 

3. Results 
The results of the research examining the Nomophobia and Loneliness levels of physical education 

students who do regular sports are given below. 

Table 1. Socio-demographic characteristics of the participants 

The socio-demographic characteristics of the participants are 60.3% male and 39.7% female. The 
participants (96.8%) are between the ages of 18-25. Their phones are on at night. Phones are open 24 hours a 
day. 

Table 2. Nomophobia and loneliness mean scores of the participants 

  
𝑿 

ss min max 

Inability to Access Information 17,50 6,10 4 28 

Waiving Comfort 18,69 7,94 5 35 

Not Communicating 24,80 10,43 6 42 

Losing Online Connection 14,80 7,91 5 35 

Nomophobia Total 75,80 26,32 20 140 

Ucla Loneliness 37,72 10,37 20 64 

Sub-dimension mean scores of the general nomophobia scale; 17.50 not able to access information, 
18.69 don't give up comfort, 24.80 without communication, 14.80 losing online connection, nomophobia 
total score average 75.80. The average score average for the loneliness scale is 37.72.  

  

 n % 

Gender   

Female 137 39,7 

Male 208 60,3 

Age   

18-25 334 96,8 

25 and above 11 3,2 

24 Hours Phone On   

Yes 319 92,5 

No 26 7,5 

Night Phone Shutdown Status   

Yes 35 10,1 

No 310 89,9 

Total 345 100 
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Table 3. Nomophobia levels of the participants 

Nomophobia score averages of the participants were evaluated according to the cut-off points in the 
scale directive. It is seen that the nomophobia scores of the majority of the athletes correspond to mild and 
moderate nomophobia. 

Table 4. Nomophobia and loneliness scores by gender 

 Gender  

    n 
 

 
 𝑿  

 

ss 

 

    t 

 

p 

Inability to Access 
Information 

Female 137 17,45 6,17 
-,121 ,904 

Male 208 17,53 6,07 

Waiving Comfort Female 137 20,38 8,08 
  3,258 ,001* 

 Male 208 17,57 7,67 

Not Communicating Female 137 28,02 10,13   4,792 ,000* 

 Male 208 22,68 10,10   

Losing Online Connection Female 137 16,08 7,97   2,453 ,015* 

 Male 208 13,96 7,78   

Nomophobia Total Female 137 81,94 26,68   3,575 ,000* 

 Male 208 71,76 25,34   

Ucla Loneliness Female 137 37,13 11,16   -,857 ,404 

 Male 208 38,11 9,82   

*p<0,05  

Gender mean score nomophobia scale; a significant difference was found in giving up comfort, not 
being able to communicate, losing connection and total score averages. The average score of women in 
three sub-dimensions and total score is higher than that of men. In terms of loneliness scale, there is no 
significant difference by gender. 

Table 5. Nomophobia and loneliness scores by age 

 Age  

 

n 

 

  
 𝑿   

  
 
 
   ss 

 

 

t 

 

 

p 

Inability to Access 

Information 

18-25 334 17,49  6,11 
-,175 ,861 

25and above 11 17,81  6,04 

Waiving Comfort 18-25 334 18,54  7,93 
-1,911 ,057 

 25and above 11 23,18 7,15 

Not Communicating 18-25 334 24,80 10,44 
-,033 ,973 

 25and above 11 24,90 10,59 

Losing Online Connection 18-25 334 14,67 7,80 
-1,751 ,081 

 25and above 11 18,90 10,49 

Nomophobia Total 18-25 334 75,51 26,11 
-1,154 ,249 

                                                                                      𝑵 % 

No Nomophobia 
2 0,6 

Mild Nomophobia 
105 30,4 

Moderate Nomophobia 
183 53,0 

Excessive Nomophobia 
55 15,9 

Total 345 100 
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 25and above 11 84,81 32,18 

Ucla Loneliness 18-25 334 37,59 10,42 
-1,214 ,226 

 25and above 11 41,45 8,45 

*p<0,05  

In the average of points by age; There was no significant difference in loneliness scores and 
nomophobia sub-dimension and total scores. 

Table 6. Nomophobia and loneliness scores by 24 hours on the phone 

24 Hours Phone On                             

                                        

 
 
n 

 
 

 
 

 𝑿   

 

 

ss 

 

 

  t 

 

 

p 

Inability to Access Information Yes 319 17,51 6,04 
,168 ,867 

 No 26 17,30 6,91 

Waiving Comfort Yes 319 18,98 7,82 
2,403 ,017 

 No 26 15,11 8,75 

Not Communicating Yes 319 24,89 10,36 
,565 ,683 

 No 26 23,69 11,37 

Losing Online Connection Yes 319 14,96 7,98 
1,316 ,189 

 No 26 12,84 6,91 

Nomophobia Total Yes 319 76,36 26,32 
1,381 ,168 

 No 26 68,96 25,94 

Ucla Loneliness Yes 319 37,47 10,35 
-1,541 ,124 

 No 26 40,73 10,34 

*p<0,05  

Nomophobia and loneliness points, depending on the fact that the phone is open 24 hours; There 
was a significant difference in giving up comfort from the sub-dimension of nomophobia. Those who were 
open 24 hours a day had higher scores than those who were not open. There is no significant difference in 
the total score of Nomophobia and other sub-dimensions and loneliness mean scores. 

Table 7. Nomophobia and loneliness points according to the Night Phone Shutdown Status 

Night Phone Shutdown Status   
 
n 

 
 

  
 

 𝑿   

 

 

 

ss 

 

 

 

  t 

 

 

 

p 

Inability to Access Information Yes 35 17,25 6,70 
-,249 ,803 

 No 310 17,52 6,04 

Waiving Comfort Yes 35 17,54 7,21 
-,903 ,367 

 No 310 18,82 8,02 

Not Communicating Yes 35 25,20 9,29 
,261 ,795 

 No 310 24,76 10,56 

Losing Online Connection Yes 35 15,17 6,86 
,286 ,775 

 No 310 14,76 8,03 

Nomophobia Total Yes 35 75,17 21,99 
-,177 ,861 

 No 310 75,88 26,80 

Ucla Loneliness Yes 35 39,20 10,53 
,889 ,375 

 No 310 37,55 10,36 

*p<0,05 
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According to students' nighttime mobile phone shutdown, in their average score; There was no 
significant difference in loneliness score, nomophobia sub-dimension and total score. 

   
  4. Discussion and Conclusion 
Nomophobia and loneliness levels of physical education teacher department students who do regular sports 

were examined. In the study, gender, age, mobile phone is open 24 hours a day, is the mobile phone closed 

at night? variables were examined. The findings were discussed by comparing them with the literature. The 

socio-demographic characteristics of the participants are 60.3% male and 39.7% female. A large part of the 

participants (96.8%) are between the ages of 18-25. Mobile phones are open 24 hours a day and do not turn 

off mobile phones at night. Students have mild to moderate nomophobia. The mean scores of the students by 

gender; No gender differentiation was found at the level of loneliness. A significant difference was found in 

the nomophobia scale, giving up comfort, not being able to communicate, losing the online connection and 

total score. In the three sub-dimensions and total score of nomophobia, the average score of women is higher 

than that of men. In this context, it is seen that female participants compromise comfort in order to stay 

online and not lose connection. Women appear to be more nomophobic than men. When the literature is 

examined; (16) examined the relationship between loneliness, social networking and depression among 

university students by gender. Women used social networks more than male students and their loneliness 

levels were higher than men. In their study (7), (28), (7), women have higher levels of nomophobia than men. 

It supports our findings. Women's communication skills are more advanced than men. These features can 

also affect the results. There are differences in terms of physical and sportive performance between genders 

(8). It may be normal to feel this difference in terms of addiction. There was no significant difference in 

loneliness score and nomophobia sub-dimension and total score average according to the students' ages. 

This may be due to the fact that the majority of the participants are of similar age. (5), in the study, no 

significant difference was found among university students according to smartphone addiction and age. (7) 

university students and civil servants were compared. University students are more nomophobic than civil 

servants. (10) did not resemble our study with adolescents and concluded that nomophobia was associated 

with loneliness and depression. (20), in the study; concluded that there was no significant relationship 

between the problematic use of the smartphone and the age. (3) studied with students studying in the 

physical education department and other faculties. According to the relationship between problematic 

internet use and communication; They concluded that the use of social media caused loneliness in real life. 

This research does not support our findings.It is thought that students studying in other departments will 

differentiate the results. Are the nomophobia and loneliness scores of the participants open on the 

smartphone 24 hours a day? It is analyzed; there was also a significant difference in giving up comfort only 

in nomophobia. The scores of those who are open 24 hours a day are significantly higher. There is no 

significant difference between the nomophobia total score and the other sub-dimensions and loneliness 

mean. (11), (12) in the studies; The nomophobia levels of students who control their smart phones and do not 

turn them off before going to sleep are significantly high. (26); A study was carried out with the participation 

of 8000 people on the use of smart phones. 36% of the participants said that they cannot live without a 

phone. 75% reported that they did not go out without a phone. In addition, 36% reported that they did not 

hang up their phones for 24 hours. 42% stated that they put the phone close to the bed before going to bed. 

(22), in a study with university students in Korea; It was determined that there is a positive relationship 

between mobile phone addiction and loneliness. In the literature, studies unlike our findings and partially 

supportive studies were found. Regular physical activity can have positive effects on students in terms of 

nomophobia and loneliness. It can be thought that sports can be a preventive factor for nomophobia and 

loneliness.  

As a results, in this study nomophobia and loneliness levels of physical education and sports 
department students were examined. Regular sports students have mild to moderate nomophobia. Women 
have higher nomophobia than men. Age and night phone hang up variables do not affect nomophobia and 
loneliness. It is seen that those who have a smart phone 24 hours a day give up comfort. It is known that 
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young people spend a lot of time with a smartphone. Accordingly, it is possible that the new generation 
can quickly come under the influence of nomophobia. Smart phones make our lives easier. Smart Phones 
are used for social media use, bank transactions, connecting people and groups, messaging, listening to 
music, and access to information. However, the lack of face-to-face communication makes people alone 
over time. Works are carried out without moving too much energy, without acting via the Internet and a 
smartphone. This can cause physiological and psychological problems in humans. Virtual reality can even 
replace real life.  

University youth should not spend their free time by internet and smart phone. This can protect 
them from both nomophobia and loneliness. Studies on mobile phone addiction are limited. It is seen in the 
literature that many variables related to nomophobia and loneliness are not revealed. Examining different 
variables on these issues will make important contributions to the literature. Studies can be done with 
different measurement tools, different sample groups and qualitative research method, different results can 
be obtained. 
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Abstract 
Purpose of this study is to analyze leadership, aggression and mental ability levels of elite male and 

female wrestlers in Turkey. The research sample consists of 129 athletes from four different age categories 
(Cadets, Juniors, U 23 and Seniors) of Turkish National Wrestling Team. The scales used in this study 
includes; "Ottawa Mental Skills Assessment Tool (OMSAT-3)” developed by Durand-Bush, Salmela and 
Green-Demers (2001), validity and reliability study for Turkish language done by Erhan, Güler, Ağduman 
and Gerek (2015); "Aggression Scale" developed by Envantery, Perry and Buss (1992), validity and reliability 
study for Turkish language done by Demirtaş (2012); "Leadership Scale" developed by Bolman and Deal 
(1991), validity and reliability study for Turkish language done by Dereli (2003).  

Aggression Scale’s total score was normally distributed (p> 0.05). Total scores of Leadership and 
Mental Skills scales didn’t have a normal distribution (p <0.05). In the analysis of Aggression Scale’s total 
score, t-test was used for comparison of two groups and variance analysis was used for comparison of more 
than two groups. In the Leadership and Mental Skills scales’ total score analysis, Mann-Whitney U test was 
used for comparison of two groups and Kruskal-Wallis H test was used for more than two groups. Statistical 
tests were performed using IBM SPSS (Statistical Package for the Social Sciences). Statistically significant 
differences were found between the sub-dimensions of Leadership, Mental Skill and Aggression. 

As a result of this study, we reached the conclusion that male wrestlers had higher physical 
aggression, transformational leadership and Competition Planning subscale scores compared to female 
wrestlers, and freestyle wrestlers had higher Stress Reactions, Refocusing and Fear Control subscale scores 
compared to Greco-Roman wrestlers. 
Keywords: Wrestling, Leadership, Aggression, Mental Skills. 

1. Introduction 
In the world of sports, the view that psychological factors play an important role in the physical and 

physiological development of athletes is gaining more and more support. Psychological factors play an 
undeniably important part in the performance and success of an athlete along with genetic factors, 
environmental factors and special abilities. 

It is known that athletic prowess depends on the development and promotion of psychological and 
physiological abilities (Konter, 2003). Several methods are used to achieve high performance by carrying 
motor skills one step further (Karagözoğlu, 2005). It is possible to reveal the mental factors that arise during 
sport activities by training the movements based on ability and skill. Training these movements and placing 
them in the subconscious reveals the importance of the concept of mental training (Erhan et al., 2015). 

People act in their relationships by choosing one of four different types of behavior: they act shy, 
aggressive, assertive or lead others (Erşan et al., 2009). Aggression may describe both harming other beings 
or acting aggressively in order to prevent harm to oneself (Usal and Aslan, 1995). Leadership is the ability to 
gather and mobilize a group of people around a specific idea and mobilizing them to achieve these goals 
(Eren, 2001). In another terms, it is a skill that lets a person to influence and direct the activities of other 
individuals to achieve a common or individual goal (Efil, 2002). The concepts of mental ability, leadership 
and aggression appear to be of great importance in sports psychology research for both individual and team 
sports. This is the case for athletes and nonathletes alike. 

                                                           
1 This study is a part of the PhD Thesis submitted to Ondokuz Mayıs University, Department of Physical 

Education and Sports, Faculty of Health Sciences in 2018. 
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There are no studies covering this subject in wrestling context. These 3 factors would help us 
understand the mindset of wrestlers tremendously. Most studies choose their subjects among students 
studying in physical education departments. We chose our research sample from elite wrestlers to try and 
shed a better light on the subject and help out future researchers. 

2. Data Analysis 
The research sample consists of elite male and female wrestlers of Turkish National Wrestling Team. 

For this study, we interviewed senior and university wrestling team coaches in person and acquired exact 
the numbers of men and women actively doing this sport in Cadets, Juniors, U 23 and Seniors age categories 
in Greco-Roman and Freestyle as of the end of 2017. Thus, the locations for the survey studies were 
determined. Collected data was evaluated using SSPS and the overall significance level was calculated as p 
<0.05.  

Data Collection Tools 

The research consists of 3 parts. The first part is Aggression Scale, developed by Envantery, Perry and 
Buss (1992), and validity and reliability study for Turkish language done by Demirtaş (2012), which uses a 5-
point Likert-type response format. 

This scale assesses aggression by means of four subscales: Physical Aggression (9 items), Verbal 
Aggression (5 items), Anger (7 items) and Hostility (8 items). Physical and Verbal Aggression subscales 
represent a motor or instrumental component; anger, which implies psychological activation and 
preparation for aggression, is the emotional or affective subscales; and hostility represents the cognitive 
component. 

The second part is "Leadership Scale" developed by Bolman and Deal (1991), validity and reliability 
study for Turkish language done by Dereli (2003), which uses a 5-point Likert-type response format. This 
scale assesses Leadership Skills by means of four subscales: People-Centric, Structural, Transformational and 
Charismatic. People-Centric subscale represents leaders who place more emphasis on people's needs and 
focus on giving employees the power and opportunity to perform their jobs well; Structural subscale 
represents leaders who focus on leading the group to reach their goals by assigning the roles to the 
individuals; Transformational subscale represents leaders who focus on group’s motivation and are task-
orientated; Charismatic subscale represents leaders who can take risk, have self-confidence, high energy, and 
relationship skills (Dereli, 2003). 

The third part is "Ottawa Mental Skills Assessment Tool (OMSAT-3)” developed by Durand-Bush, 
Salmela and Green-Demers (2001), validity and reliability study for Turkish language done by Erhan, Güler, 
Ağduman and Gerek (2015). OMSAT-3 uses a 7-point Likert-type response format and consists of 48 items, 
12 subscales and 4 items in each subscale. These subscales include: Goal-Setting, the process of identifying 
something an individual wants to accomplish and establishing measurable goals and time frame; Self-
Confidence, a feeling of trust in one's abilities, qualities, and judgment; Commitment, the state or quality of 
being dedicated to a cause or activity; Stress Reactions, reactions to adverse physical, mental, or emotional 
stimuli, whether internal or external; Fear Control, a process of denial that does not involve physically 
averting behavior to the perceived threat; Relaxation, the state of being free from tension and anxiety; 
Activation, mental and physiological activity geared deliberately toward preparing a planned response to an 
anticipated situation or stimulus; Focusing, a state or condition permitting clear perception or 
understanding; Refocusing, to gain back focus after being distracted; Imagery, using thoughts and feelings to 
visualize; Mental Practice, cognitive rehearsal of a physical skill without movement; Competition Planning, 
guiding one’s emotions and movements during competition to reach a goal. 

3. Results 
Comparison of Wrestlers According to Their Demographic Features 

Table 1 shows that, there is a statistically significant difference between the Mental Skill Scores of 
Greco-Roman and Freestyle wrestlers (p = 0.035 <0.05). Freestyle wrestlers have higher mental skill scores. 
Table 1 also shows that, there is no statistically significant difference between these groups for Aggression or 
Leadership scores (p> 0.05). 
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Table 1. Mental Skills, Aggression and Leadership analysis according to styles of wrestling 

    Style N Mean p-Value 

 Mental Skill 
Greco-Roman 
Freestyle 

3
9 

8
5 

225.0000 
238.1529 

0.035<0.05* 

Aggression  
Greco-Roman 
Freestyle 

3
9 

8
5 

76.0769 
83.0706 

0.074>0.05 

Leadership 
Greco-Roman 
Freestyle 

3
9 

8
5 

122.8205 
124.2353 

0.991>0.05 

Table 2 shows no statistically significant difference between the Mental Skill, Aggression or 
Leadership Scores of the athletes from Cadets, Juniors, U 23 or Seniors age categories (p> 0.05). In other 
words, the age of wrestlers does not affect their Mental Skill, Aggression or Leadership Scores. 

Table 2. Mental Skills, Aggression and Leadership analysis according to age categories 

 Age Categories N Mean Std. Dev. p-Value 

Mental Skill 

Cadets 14 238.8571 28.13390 

0.62>0.05 

Juniors 34 239.8529 33.72539 

U 23 37 230.2162 42.53308 

Seniors 39 230.7949 32.39410 

Total 
12

4 
234.0161 35.52761 

      

Aggression  

Cadets 14 86.5000 18.44222 

0.238>0.05 

Juniors 34 78.3235 18.71917 

U 23 37 84.8378 18.54201 

Seniors 39 77.3077 23.19727 

Total 
12

4 
80.8710 20.27292 

      

Leadership 

Cadets 14 120.4286 18.38358 

0.904>0.05 

Juniors 34 123.5588 14.86136 

U 23 37 124.8108 17.60656 

Seniors 39 124.2308 14.97271 

Total 
12

4 
123.7903 16.01994 

 
Table 3 shows that there is a significant difference between the Leadership Scores of male and female 

wrestlers (p = 0.017 <0.050). Male wrestlers have higher Leadership Scores. However, there was no 
statistically significant difference between Mental Skill or Aggression Scores of female and male wrestlers 
(p> 0.05). 
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Table 3. Mental Skills, Aggression and Leadership analysis according to gender 

 Gender N Mean Std. Dev. p-Value 

Mental Skill Score 

Female 
4

0 
228.0750 29.01493 

0.093>0.050 

Male 
8

4 
236.8452 38.07649 

Aggression  

Female 
4

0 
76.2750 18.86387 

0.081>0.050 

Male 
8

4 
83.0595 20.65981 

Leadership 

Female 
4

0 
122.0000 11.39501 

0.017<0.05* 

Male 
8

4 
124.6429 17.80527 

Aggression, Leadership and Mental Skill Subscales Analysis 

Tables 4 shows statistically significant positive correlations between Hostility Subscale and Physical, 
Anger and Verbal subscales with 0.597, 0.652 and 0.654 values respectively, at p<0.05 level. As hostility 
increases, physical aggression, anger and verbal subscales also increase. There are statistically significant 
positive correlations between Fear Control Subscale and Hostility, Physical, Anger and Verbal subscales 
with 0.537, 0.344, 0.427 and 0.311 values respectively, at p<0.05 level. As fear increases, all subscales of 
Aggression increase. There are statistically significant positive correlations between Stress Reactions 
Subscale and Hostility, Physical, Anger and Verbal subscales with 0.653, 0.445, 0.555 and 0.442 values 
respectively, at p<0.05 level. As stress reactions increases, all subscales of Aggression increase. There is a 
strong and statistically significant positive correlation between Physical and Anger subscales with 0.832 
value at p<0.05 level. There is a statistically significant positive correlation between Physical and 
Competition Planning subscales with 0.214 value at at p<0.05 level. As physical aggression increases, so does 
the Competition Planning. Lastly, there is a strong and statistically significant positive correlation between 
Competition Planning and Self-Confidence subscales with 0.590 value, at p<0.05 level. As Self-Confidence 
increases, so does the Competition Planning. 

Table 4. Correlations between Aggression and Mental Skill Subscales 

Variables 
Hostility 

(AS) 

Phys
ical 

(AS) 

A
nger 

(A
S) 

Ve
rbal 

(A
S) 

S
R 

(
MSS) 

C
P 

(
MSS) 

S
C 

(
MSS) 

F
C 

(
MSS) 

Hostility (AS) 1        

Physical (AS) 0.597* 1       

Anger (AS) 0.652* 
0.83

2* 
1      

Verbal (AS) 0.654* 
0.70

3* 
0.

706 
1     

Stress Reactions 
(MSS) 

0.653* 
0.44

5* 
0.

555* 
0.4

42* 
1    

Competition 
Planning (MSS) 

0.116 
0.21

4* 
0.

078 
0.1

41 
0.

137 
1   

Self-Confidence 
(MSS) 

-0.019 
0.11

2 
0.

092 
0.0

11 
0.

061 
0.

590* 
1  

Fear Control (MSS) 0.537* 
0.34

4* 
0.

427* 
0.3

11* 
0.

710 
0.

126 
-

0.167 
1 
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*p<0,05 

AS: Aggression Subscale, MSS.: Mental Skill Subscale, SR: Stress Reactions, CP: Competition Planning, SC: 
Self-Confidence, FC: Fear Control 

Table 5 shows statistically significant positive correlations at p<0.05 level between Competition 
Planning Subscale and Structural, People-Centric, Transformational and Charismatic subscales with 0.387, 
0.345, 0.446, and 0.416 values, respectively. As the Competition Planning increases, so does Leadership 
subscales. There are statistically significant positive correlations at p<0.05 level between Goal Setting 
Subscale and Structural, People-Centric, Transformational and Charismatic subscales with 0.300, 0.375, 0.342 
and 0.299 values, respectively. As Goal Setting increases, so does Leadership subscales. There are also 
statistically significant positive correlations at p<0.05 level between Self-Confidence Subscale and People-
Centric, Transformational and Charismatic subscales with 0.315, 0.472, 0.349 and 0.308 values, respectively. 
Strongest correlation is between Self-Confidence and Goal Setting with 0.788 value at p<0.05. 

Table 5. Correlations between Leadership and Mental Skill Subscales 

Variables 

ST 
(LS

) 

PC 
(LS

) 

TF 
(LS

) 

CH 
(LS

) 

IM 
 

(MSS) 

CP 
(M

SS) 

GS 
(M

SS) 

SC 
(M

SS) 

Structural (LS) 1        

People-Centric (LS) 
0.6

11* 
1       

Transformational 
(LS) 

0.6
94* 

0.5
59* 

1      

Charismatic (LS) 
0.6

55* 
0.5

25* 
0.7

45* 
1     

Imagery (MSS) 
0.2

22* 
0.3

09* 
0.2

90* 
0.3

03* 
1    

Competition 
Planning (MSS) 

0.3
87* 

0.3
45* 

0.4
46* 

0.4
16* 

0.63
3* 

1   

Goal Setting (MSS) 
0.3

00* 
0.3

75* 
0.3

42* 
0.2

99* 
0.76

7* 
0.6

56* 
1  

Self-Confidence 
MSS) 

0.3
15 

0.4
72* 

0.3
49* 

0.3
08* 

0.72
8* 

0.5
90* 

0.7
88* 

1 

*p<0.05 

LS: Leadership Subscale, MSS.: Mental Skill Subscale, ST: Structural, PC: People-Centric, TF: 
Transformational, CH: Charismatic, IM: Imagery, CP: Competition Planning, GS: Goal Setting, SC: Self-
Confidence 

Table 6 presents statistically significant differences between Anger subscale scores of Greco-Roman 
and Freestyle wrestlers at p<0.05 level.  

Table 6. Aggression Subscales analysis according to styles of wrestling 

 Style N Mean Std. Dev. p-Value 

Anger 
(AS) 

Greco-Roman 39 19.1538 5.63606 
0.044* 

Freestyle 85 21.2000 5.63535 

*p<0.05      

AS: Aggression Subscale 
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Table 7 presents statistically significant differences between Greco-Roman and Freestyle wrestlers’ 
scores for Stress Reactions (MSS), Focusing (MSS), Refocusing (MSS) and Fear Control (MSS) subscales. 
Freestyle wrestlers scored higher in all of these subscales. 

 

Table 7. Mental Skill Subscales analysis according to styles of wrestling 

 Style N Mean Std. Dev. p-Value 

Stress Reactions 
(MSS) 

Greco-Roman 39 14.8718 5.92132 
0.001* 

Freestyle 85 18.5529 5.37743 

Focusing (MSS) 
Greco-Roman 39 15.2308 5.81948 

0.029* 
Freestyle 85 17.7529 5.40482 

Refocusing (MSS) 
Greco-Roman 39 12.2051 4.66329 

0.015* 
Freestyle 85 14.1294 3.93031 

Fear Control (MSS) 
Greco-Roman 39 10.2821 4.83381 

0.007* 
Freestyle 85 12.8588 4.70094 

*p<0.05      

MSS: Mental Skill Subscale 

 
Table 8 presents statistically significant differences between female and male wrestlers’ scores for 

Physical (AS), Transformational (LS) and Competition Planning (MSS). Male wrestlers scored higher in all of 
these subscales. 

 

Table 8. Subscales analysis according to gender 

 Gender N Mean Std. Dev. p-Value 

Physical (AS) 
Female 40 23.4250 6.83463 

0.018* 
Male 84 26.8095 7.31804 

Transformational (LS) 
Female 40 29.0250 3.09248 

0.045* 
Male 84 29.7619 5.09339 

Competition Planning 
(MSS) 

Female 40 19.1750 4.46001 
0.017* 

Male 84 20.8690 4.91562 

*p<0.05 

AS: Aggression Subscale, LS: Leadership Subscale, MSS.: Mental Skill Subscale 

Table 9 shows statistically significant differences between Stress Reactions subscale scores of wrestlers 
at p<0.05 level, when tested according to their age categories.  

Table 9. Stress Reactions (Mental Skill Subscale) analysis according to age categories 

                   
Age 

Categories 
N Mean Std. Dev. p-Value 

Stress Reactions 
(MSS) 

Cadets 14 19.5000 4.23811 

0.014* 
Juniors 34 19.0000 4.95434 

U 23 37 17.8649 5.56358 

Seniors 39 14.7949 6.37503 

*p<0.05 

MSS: Mental Skill Subscale 
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Significance levels of the mean differences between Seniors and the other age categories for Stress 
Reactions Subscale are at p<0.05 as shown in Table 10. 

Table 10. Stress Level means comparison according to age categories 

Age Categories Mean Difference Std. Error p-Value 

Seniors 

Cadets -4.70513 1.73053 0.008* 

Juniors -4.20513 1.30325 0.002* 

U 23 -3.06999 1.27471 0.018* 

*p<0.05 

 
4. Discussion 

This study is conducted in order to compare male and female wrestlers’ aggression, mental ability and 
leadership characteristics. The scope of the study includes athletes from Cadets, Juniors, U23 and Seniors age 
categories, competing in both Greco-Roman and Freestyle. The data in this study is collected via a total of 
129 questionnaires and is tested using SPSS. Participants, a total of 129 individuals include, 88 Freestyle 
wrestlers (68%) and 41 Greco-Roman wrestlers (32%). 

The findings are interpreted and discussed in relation to the literature in the discussion section.  
In their study, Gender and Leadership Style: A Meta-Analysis, Eagly and Johnson (1990) states that 

“women tend to adopt a more democratic or participative style and a less autocratic or directive style than 
do men”. In this context, it is revealed that women attach more importance to human relations than men. 
Most studies show no meaningful difference in leadership styles between men and women, stating, it’s not 
statistically significant despite the women’s choice of democratic and participatory practices (Eagly and 
Johnson, 1990). 

In accordance with the information mentioned above, we can say that men and women are different in 
general. This difference could be the result of different upbringings and responsibilities imposed on children 
by parents.  

Our study shows a direct proportion between Hostility, Physical Aggression, Verbal Aggression, and 
Stress Reactions, Competition Planning, Self-Confidence and Fear Control subscales. In other words, 
Aggression increases as the basic subscales of Mental Skill (Stress Reactions, Competition Planning, Self-
Confidence and Fear Control) increase. Research showed no other significant relationships with other 
subscales of Mental Skill. 

This study also shows a direct proportion between Structural, People-Centric, Transformational and 
Charismatic Leadership subscales, and Imagery, Goal Setting and Self-Confidence subscales of Mental Skill. 
That is, Leadership scores increase in proportion to the increase of Imagery, Goal Setting and Self-
Confidence scores.  

Study show a statistically significant correlation between Leadership, Mental Skills and Aggression of 
wrestlers. In this context, as Leadership and Aggression increase, Mental Skills increase well. Findings of the 
study are consistent with the literature. 

High self-esteem, revealing vision, trust in followers, high performance expectation and personal risk 
taking are the most important characteristics of charismatic leaders (Varies et al., 1997). 

Leaders are able to take action through will, self discipline and self-confidence, in situations when it is 
easier to do nothing and persuade their followers to do the same (Gürsoy, 2005).  

Internationally, most studies related to gender and aggression show a correlation between levels of 
aggression and gender, in which the aggression level of men proves to be higher than women (Ceylan, 2012; 
Sawrie et al., 1991; Tiryaki, 1996; Bettencourt and Kernchan, 1997; Dikmen et al., 2011; Alp et al., 2014). 

When the total leadership scores of the participating athletes were tested according to gender, it was 
seen that the scores of the female participants were higher than the male participants and the difference was 
statistically significant (Öztürk, 2015). Our study results however, contradicted these findings.  

Özmutlu, in his thesis titled “Comparison of Leadership and Creativity Characteristics of Students in 
Physical Education and Sports Department: Gazi University Case Study”, found no significant difference 
between genders in the t-test results of the Structural Frame subscale of Leadership Scale. The average of the 
Structural Frame scores of male participants calculated as 31,6860, while the average of female participants 
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were 31,5108. Additionally, no statistically significant difference was found between genders for the Human 
Resources Frame subscale (p>0.05). The average of the Human Resources Frame scores of male participants 
calculated as 32,6280, while the average of female participants were 32,4245. These results show us that, the 
interpersonal skills of males score higher than of females. Özmutlu (2008) 

Ceylan’s thesis titled “A Research on Aggression Levels of Physical Education and Sport Department 
Students”, shows that the aggression levels of male participants are higher than that of female participants 
(Ceylan, 2012). 

According to most studies, athletes are more aggressive than nonathletes (Kuzgun, 1995; Tiryaki, 1996; 
Nixon, 1997). 

Erhan, in his study titled “Evaluation of the Mental Abilities of Athletes from Several Fields”, found 
no statistically significant difference between the responses of married and single participants (Erhan, 2015). 

Karakuzulu, in the study titled “Aggression Level Analysis of Martial Arts Athletes and Athletes from 
Individual Sports Fields”; showed that male participants had higher Passive Aggression and General 
Aggression tendencies than female participants (Karakuzulu, 2018). 

Okyaz, in the study titled “Investigation of the Aggression Levels of Young People Engaged in Tae-
kwon-do and Swimming Between the Ages of 18-24”, found the aggression average of male athletes were 
higher than of females, and men were more prone to attack (Okyaz, 2017). 

In another study, it was noted that there was no significant difference in Age and Sport Age groups in 
terms of aggression levels but that aggression was a learnable behavior (Galata, 2017). 

Karabulut, in the study covering ice hockey, found that the athletes with 1-4 years of experience 
scored lower in Destructive Aggression and Passive Aggression subscales compared to more experienced 
athletes. Meaning, Destructive Aggression and Passive Aggression levels increased along with the 
experience in the sport (Karabulut, 2013). No significant results were found in our study, on this front. 

Beşkat found no significant difference in Aggression and Violence in Sports Scale according to Father 
Education Level variable. (Beşkat, 2016). When the literature is examined, it is seen that Father Education 
Level is not a determinant variable alone. 

Şenyüzlü, in the “Investigation of the Effects of Participation in Sports on Aggressive Behaviors 
Among University Students” found no significant difference according to Age, Parental Education Level and 
Family Monthly Income variables (Şenyüzlü, 2013). 

Sezan found no significant difference between Number of Siblings, Gender, Parental Education Level 
and ‘Constant Aggression and Aggression Style Scale’ in his study (Sezan, 2016). 

Kuruoğlu concluded that there was no significant relationship between Father Education Level and 
Anger Expression Styles (Kuruoğlu (2009). 

Altuntaş did not find any significant difference between Father Education Level and ‘Constant 
Aggression and Aggression Style Scale’ in a study he conducted on adolescents (Altuntaş, 2012). 

Özdemir observed a negative correlation between ‘Destructive and Passive Aggressive Behavior’ and 
Educational Level in volleyball players (Özdemir, 2017). 

Mental Skill score differences of Greco-Roman and Freestyle wrestler are found to be statistically 
significant (p = 0.035 <0.050). Freestyle wrestlers scored higher on Mental Skill scale. There was no 
statistically significant difference between the Aggression and Leadership scores of Greco-Roman and 
Freestyle wrestlers (p> 0.05). 

There were no statistically significant correlations between Mental Skill, Aggression and Leadership 
scores of athletes from Cadets, Juniors, U 23 and Seniors age categories (p> 0.05). In other words, the age of 
wrestlers does not affect their Mental Skills, Aggression and Leadership scores.  

When we look at the literature, there are almost no comprehensive and useful studies on Greco-
Roman and Freestyle wrestling. Few studies have focused on demographic factor.  

Shah, in his study titled “Comparison Between Male and Female Elite Wrestlers: A Psychological 
Study”, found no significant difference between female and male wrestlers in Somatic Anxiety and Self-
Confidence subscales (Shah, 2011). 

When sociocultural values and biological factors are analyzed, males show a higher tendency to being 
both the source and the target of aggression compared to females. Hormones play a part on this outcome 
(Şahin, 2003). Males frequently resort to physical aggression; as females, resort to verbal aggression most of 
the time (Lerner, 1993). Our study supports the argument of males being more prone to physical aggression. 
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Azaiez, in his study titled “Evaluation of the Mental Skills of the High Level Athletes: Example of the 
Athletes of Martial Arts”, found mean differences for all the mental skills between the different activities in 
the benefit of Judokas (Judo athletes) but these differences were not significant. The analysis of the 12 mental 
skills by gender is significant only for the control of fear (Azaiez et al., 2013). 

Tazegül and Sancaklı, in their study titled “Agression Level of the Young Wrestlers to Assess Interms 
of Social-Demographic (Example of Ankara)” found no statistically significant difference (Tazegül and 
Sancaklı, 2012). 

Highlen and Bennet found no significant differences between elite wrestlers in psychological scales, 
but proposed special psychological scales that would require closer examination, in their study called 
“Psychological Characteristics of Successful and Nonsuccessful Elite Wrestlers: An Exploratory Study” 
(Highlen and Bennet, 1979).  

According to Koruç, mental skill during a match or training can be expressed as a targeted and intense 
Imagery of a movement without prior practice against positive or negative situations. During a conscious 
movement, the body is obliged to follow the orders given by the brain. In other words, mental skill is the 
athlete being prepared for situations he/she will encounter during a match (Koruç, 2004). 

It is reported that men had higher mental endurance skills and women scored low on self-esteem and 
anxiety (Nicholls et al., 2009). 

Korobeynikov et al. states in the study titled “Diagnostics of Psychophysiological States and 
Motivation in Elite Athletes.” that, elite wrestlers with high motivation experience a higher level of relative 
comfort, mobilization, progress and approval. Contrarily, wrestlers with low motivation experience a 
decrease in capability and recurrence of injuries (Korobeynikov et al., 2009). 

Erhan reports significant differences between athletes’ Age, Type of Sport, Contact Level, Sport Level 
and Sport Age variables and all Mental Ability scales. Correspondingly, it is concluded that the mental 
ability levels of athletes in different branches differ according to these variables (Erhan, 2015). 

Gil et al. reported that self-confidence scores of elite male and female wrestlers were higher in than of 
amateur wrestlers (Gil et al., 2015). 

Ersoy et al. found no statistically significant correlation between the variables, in their study of socio-
demographic analysis of the aggression levels of wrestlers (Ersoy et al., 2012). 

Scharf compared aggression and gender in his study. While there wasn't any significant difference 
between genders for Verbal Aggression, there was for Physical Aggression. The result points to males 
resorting to physical aggression more than females (Scharf, 2000). 

Anılır found no significant difference between education levels and leadership characteristics, in his 
research on Basketball Coaches (Anılır, 2007). 

Başoğlu found in his study on military high school that, students engaged in individual sports 
demonstrate transformational leadership skills (Başoğlu, 2006). 

Hall et al. did a research on the use of mental skills in different sports branches with the attendance of 
381 athletes. The use of imagery by athletes was assessed by administering a 37-item questionnaire to a 
sample of 381 male and female participants from six sports. The sample comprised competitors in the sports 
of football, ice hockey, soccer, squash, gymnastics, and figure skating. Athletes reported using imagery more 
in conjunction with competition than with practice. In this context, this research on the relationship between 
the use of mental training and different variables has recently been among the most popular studies (Hall et 
al., 1980). 

In a study conducted on elite level volleyball players in Brazil, it was revealed that athletes tried to 
balance their psychological factors during and before the match in order to provide positive improvement in 
their performance, and they routinely worked to improve their mental skills (Deschamps and Rose, 2003). 

Magnúsdóttir reached a total of 33 elite athletes aged 16-45 from 8 different sports branches, in her 
study titled “Athletes Mental Skills and Stress Factors: In the Preparation of Competing at the Olympic 
Games”. The study examined athletes’ mental skills and stress factors prior to the Olympic Games (OG). 
Participants were divided into two groups; athletes who qualified for the OG (n = 11) and those who did not 
(n = 22). Two self-report scales were submitted; the OMSAT-3 measuring mental skills and the PSS 
measuring stress. Results of the study showed that the mental skill scores of the athletes who were qualified 
for the Olympic Games were high and their stress levels were low. No statistically significant relationship 
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was found between the two groups (Magnúsdóttir, 2017). In this context, we can further emphasize the 
importance of mental skills for elite athletes. This study partially supports ours. 

When the athletes reach the highest point of their career, the pressure accompanying the success leads 
to severe stress. Research shows that athletes focusing on both mental and physical preparation are less 
likely to break under pressure than athletes focusing only on physical skills (Gould et al., 2002). 

The importance of mental skills on sports success has been brought up by many researchers (Gould et 
al., 1992; Gould et al., 1993; Gould, Jackson and Finch, 1993; Mahoney et al., 1987; Orlick, 2008; Orlick and 
Partington, 1988; Salmela et al., 2009). 

Elite athletes feel a great deal of responsibility to meet the expectations of the community to which 
they belong. The athletes act aggressively and/or be subject to aggression within the team due to the 
intensity and/or frequency of training, ambition, and lack of time. Aggression may present itself physically 
or verbally. This mental fatigue may also be reflected onto their daily lives. Thus, it can be inferred that, in 
addition to the positive psychological conditions brought by sport, there are conditions such as high 
expectations, failures, incompatibility, disagreements with the coach etc. that can psychologically effect the 
individual in a bad manner. 

The high leadership and mental ability scores of the athlete group can be explained by the high level 
of stress reaction, focusing, Imagery, goal setting, charismatic leadership and transformational leadership 
within the group's area of responsibility. Similarly, things like fear, anger, stress-excitement control and lack 
of a control mechanism that the individuals in the athletes group are exposed to may have a negative effect 
on their aggression scores.  

5. Conclusion 

As a result of this study, the following information was obtained: male athletes' Mental Skill scores 
were higher than female athletes, male athletes had higher Transformational Leadership scores than female 
athletes, Freestyle wrestlers had higher Mental Skill scores than Greco-Roman wrestlers, Leadership scores 
of male wrestlers were higher than females, Freestyle wrestlers had higher Anger scores than Greco-Roman 
style wrestlers, Freestyle wrestlers had higher Stress Reactions scores than Greco-Roman wrestlers, Freestyle 
wrestlers had higher Refocusing scores than Greco-Roman wrestlers, and Freestyle wrestlers had higher Fear 
Control scores than Greco-Roman wrestlers. In the field of sports psychology, the concepts of leadership, 
aggression and mental ability need to be analyzed and studied very well. We do not have enough scientific 
data to say whether these concepts affect the development of athletes' performance or whether sport leads to 
these extreme concepts. Athletes with a high level of aggression and a low level of mental ability may not be 
very successful in their branches and may display discordant behavior with teammates and coaches during a 
match or training. For example, in a high-level wrestling competition, the athlete may be disqualified due to 
prohibited actions such as pulling hair, squeezing ears, squeezing the skin, biting or bending fingers. In such 
tournaments it is very important to focus on mutual goals rather than personal ones. To achieve this 
common goal, athletes must be in harmony. This can be done by paying attention to psychological signs 
pointed out in this study. By paying attention to the mental development in addition to physical 
development, athletes can reach their maximum limit and do not suffer from the stress accompanying it.  
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Abstract 
The present study which aimed to determine the acute effect of foam rolling on strength and flexibility 

in volleyball players was participated by a total of 21 voluntary volleyball players, 12 males and 9 females 
((20.33±1.74 years, 70.09±9.88 kg., 181.47±7.86 cm., 21.13±1.74 kg/m²). The study was designed as a 
randomized controlled trial and all participants performed 3 different warm-up protocols at 48-72 hour 
intervals in a randomly appointed order. All participants did 5-minute-jogging exercise before each warm-
up protocol and they performed this running activity before all protocols. The 3 different warm-up protocols 
were designed so as to consist of dynamic warm-up, foam roller and a combination of dynamic warm-up 
and foam roller as 3 sets of 30 seconds with 30-second resting time between the sets. The movements were 
intended for 4 different muscle groups as gluteal, hamstring, quadriceps and calf. Following each protocol, 
the participants' strength was measured with vertical jump and countermovement jump performances and 
sit and reach test was applied to determine their flexibility. For the comparisons of two independent groups, 
t test was used for those who met the parametric test assumptions and Mann Withney U test for those which 
did not. For the comparisons of more than two groups in terms of numeric variables, normally distributed 
groups were tested using OneWayAnova while Kruskal Wallis test was applied for those which did not 
meet the assumption of normality.  The results of the statistical analyses showed that after 3 different warm-
up protocols, no statistically significant difference was found between the results of vertical jump, 
countermovement jump and sit and reach tests (p>0.05). The results of the study revealed that foam roller 
use during warm-up had no acute effect on performance. However, it is considered to possibly affect chronic 
performance by creating an impact on exercise frequency and volume due to its effects on myofascial release.   
Keywords: Foam Roller, Volleyball, Strength, Flexibility 

1. Introduction 
One training session usually covers 4 main parts as warm-up, stretching exercise, condition and sport 

related exercise and cool-down (1). Warm-up is a routine practice which is believed both by athletes and 
trainers to be necessary to attain the best performance (2) and widely used before exercise due to its injury 
risk reducing and performance enhancing effects (3). On the other hand, the relationship between the types 
of stretching exercise used in warm-up routines and performance has long attracted researchers' attention 
while the differences in methods and practices have brought along contradictions in study results (4). 

Warm-up techniques are generally divided into two main categories as active and passive techniques 
(5). Active (cycling, stretching exercises etc.) and passive (passive stretching exercises and Foam Rolling etc.) 
warm-up exercises leads to an acute increase in the range of motion (ROM) of the joints as well as decreasing 
muscle strain. These effects may cause an increase in muscle temperature after an active warm-up and a 
possible change in the viscoelastic and thixotropic properties of the muscle following passive warm-up tasks 
(passive movement, massage, foam rolling etc.) (6). The effects of stretching exercise are associated both with 
mechanical (e.g. viscoelastic deformation, plastic deformation of the connective tissue) and neural factors 
(e.g, neuromuscular relaxation, changes in the senses) (1).  In addition, massage and stretching exercises 
result in a decrease in motor unit activation and the perceived muscle soreness increasing flexibility at the 
same time (7). Dynamic stretching exercises, used as part of warm-up, are a stretching method and the 
related literature includes a number of studies showing their acute effect on the increased jumping 
performance and range of motion (ROM) of the joints (3, 8, 9, 10). 

In addition to all the above-mentioned facts, the use of foam rolling (FR) has recently grown in 
popularity among the overall population. Foam rolling is a self-myofascial release performed with intensive 
swings forward and backward on the muscles and fascia (3). Fascia is the connective tissue that wraps 
muscles, nerves, blood vessels and attaches the body components, which can be restricted due to injury, 
disease, inactivity or inflammation.  
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These restrictions may decrease flexibility, endurance, strength and motor coordination; as well as 
causing high levels of physical pain (11). Self-myofascial release (SMR) using a foam roller is a technique 
which can be easily applied to release tension in muscles, tendons, fascia and/or soft tissues and can rapidly 
increase the range of motion of the joint without leading to any deficit in muscle performance  (12). This 
technique is a practice that is applied by imitating myofascial release and is believed to have similar benefits 
to those of therapeutic myofascial release (7). During SMR, patients use a myofascial foam roller in order to 
put pressure on soft tissues with their body weight. Individuals can use foam rollers to isolate certain areas 
of the body by changing body positions and to treat restrictions in the soft tissue (13). Self-myofascial release 
is considered as an alternative method that enhances the range of motion of the joint acutely (14). Foam 
rollers or roller massages have recently been rather popular due to their positive effects on muscle 
imbalances, myofascial pain, muscle spasms and tensions, neuromuscluar performance and the joint range 
of motion (15). It is stated that this practice could reduce acute muscle pain, and the effects of the delayed 
onset muscle soreness (DOMS) by increasing the joint range of motion (ROM) and improving recovery (16). 
The effects of DOMS may produce negative results in terms of athletic performance.  

Although foam rolling continues to be a common practice, the literature reports contradictory findings 
concerning the effects of foam rolling on strength and flexibility.  Some studies found that foam rolling has 
no effect on strength-power outcomes (3, 7, 11, 13, 17). Contrary to these findings, Cavanaugh et al. (15) state 
that foam rolling applied on the agonist muscle causes decrease in antiagonist muscle strength; and   Su H.et 
al. (1) report an increase in the knee extension strength  following dynamic stretching and foam rolling 
adding that it is not affected by static stretching. Yıldız et al. (18) concluded that foam rolling practiced in 
addition to dynamic warm-up increased anaerobic power outcomes.  

It is stated that there is no consensus on the optimal application of self-myofascial release and foam 
roller use because of the heterogeneity of methods used in studies (16). Volleyball is a team sport in which 
alternate combined skills are used at varying volumes and velocity, explosive strength and endurance are 
important (19). The high pace of the game in volleyball necessitates the development of players' fast and 
explosive skills. One of the critical physiological parameters in the practice of highly technical skills such as 
spikes, blocks and effective sets required by elite volleyball is the height of vertical jump or flight duration 
(20). Therefore, methods to be included in general and specific warm-up are considered to be a critical 
determinant of performance. The number of studies on the acute effect of foam rolling on muscle strength is 
limited in the literature; and there is currently no study concerning the effect of foam roller use, which is 
frequent in volleyball, on performance. Therefore, the present study aimed to determine the acute effects of 
foam rolling on flexibility and strength in volleyball players.  

2. Method 
2.1. Participants 

A total of 21 volleyball players (20.33±1.74 years, 70.09±9.88 kg., 181.47±7.86 cm., 21.13±1.74kg/m²),12 
males (21.25±1.48 years, 62.25±8.89 kg, 184.91±6.48 cm, 21.92±1.71 kg/m²), 9 females (19.11±1.26 years, 
63.22±6.51 kg., 176.88±7.44 cm., 20.10±1.17 kg/m²), playing in the Turkish women's and men's second league 
participated in the present study voluntarily.    The participants consist of volleyball players who have been 
playing volleyball for 7.90±3.23 years, train for 4.33±0.91 hours weekly and had no experience of foam rolling 
before, and who have no muscular/skeletal system injury. All participants voluntarily signed the form 
explaining the aim and content of the study and filled out the sport health history inventory.    The study 
was approved by the decision no 92340882-050.04.04/ 16 of the Ethics Committee of Aydın Adnan Menderes 
University Faculty of Health Sciences and was performed according to the Declaration of Helsinki. 

2.2. Materials 
The present study is a randomized controlled study in which each of the participants completed a 3-

day experimental period with 48-72 hours of resting intervals. Randomization was performed using simple 
randomization method. The study aimed at revealing the acute effects of foam rolling, which has recently 
been used frequently among volleyball players, on flexibility and strength and to develop a model warm-up 
protocol.  
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2.3. Procedure 
The study was conducted with all participants completing 3 sessions at 48-72 hour intervals in a 

randomly appointed order on 3 days. Vertical jump and countermovement jump were used to determine the 
participants' strength outcomes and sit-and-reach test for flexibility evaluation. Vertical jump and 
countermovement jump tests were performed using Smart Speed jump mat a hand-held computer (Fusion 
Sport, Austria). The participants were told to jump as high as possible for each jump, two jumps were made 
with maximal effort and the better scores were recorded. For the vertical jump test, the participants were 
asked to be ready on both feet on the "jump mat" with hands on hips and knees  at 90º squat (bent at 90 º) 
and then to jump as high as possible from where they were positioned. For the countermovement jump test, 
the participants were told to be ready on both feet on the "jump mat" with hands on hips, bring their knees 
to 90º squat (bent at 90 º) position and jump as high as possible fast. 1-minute-pauses were taken between 
each jump. In the sit-and-reach test, the participants were asked to make 2 trials and reach the maximum 
distance they could; and the average of the 2 scores was recorded. Prior to the study, demographic and 
anthropometric data (height, weight, BMI) of each participant were recorded. All participants performed a 5-
minute-run at a perceived difficulty level of not higher than 13 on the Borg Scale (21) at the beginning of 
each warm-up protocol. This run was repeated before each warm-up program. Following the runs, the 
participants performed one of the draught warm-up protocols by random selection. These warm-up 
protocols were designed as A-Dynamic stretching exercises. B- Foam rolling and C- A combination of 
Dynamic stretching exercises and foam rolling (combo). Each participant performed the warm-up programs 
on different days at 48-72 hours of intervals in a randomly appointed order. Dynamic stretching exercises 
and foam rolling activities were intended for 4 different muscle groups as gluteal, hamstring, quadriceps 
and calf all through the study. Each movement was performed for 30 seconds in 3 sets with 30 seconds of 
resting times between sets. Movements in dynamic stretching exercises and foam roller activities were 
planned similar to those in Smith et al.'s (2018) study.  

 Dynamic stretching exercises were performed by walking a 20-meter distance separately for two 
extremities. For each movement, the participants were wanted to do stretching exercises at the highest 
possible joint range of movement. For the gluteal muscle group, they were asked to do stretching exercises 
by pulling the knee forward with the highest angle. In the hamstring muscle group, they extended the leg 
forward from the hip without bending for both extremities. The participants fulfilled the calf stretching 
exercise by rising on the toes of the support leg and bent their knees backwards keeping the femur straight 
for the quadriceps muscle group.  

 They performed foam rolling for the gluteal muscle group by moving forward and backward from 
hips with their hands and feet stable on the floor. In order to achieve stability in calf and hamstring muscle 
groups, they moved backward and forward on the foam roller by placing their hand on the floor only. In the 
quadriceps muscle group, on the other hand, the participants achieved stability with elbows on the floor on 
prone position and moved forward and backward. Dynamic stretching+foam roller (combo) application 
consisted of the combination of the movements involved in the two warm-up protocols. Foam rolling was 
performed with a roller of 33 cm length and 13,5 cm diameter. Stretching exercises used throughout the 
study are presented in Figure 1. After each warm-up program, vertical jump, countermovement jump and 
sit-and-reach tests were performed and recorded.  
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Figure 1. Foam rolling exercises (A) and dynamic stretching exercises (B) performed in this study 

Statistical Analyses 

Statistical analyses of the study were conducted on IBM SPSS for Windows Version24.0 package 
program. Numeric variables are presented in means ±standard deviation and median (minimum – 
maximum) while numbers and percentages are used for categorical variables. Before the groups were 
compared in terms of numeric variables, they were tested for normal distribution using Shapiro Wilks test. 
For the comparisons of two independent groups, t test was used for those who met the parametric test 
assumptions and Mann Withney U test for those which did not. For the comparisons of more than two 
groups in terms of numeric variables, normally distributed groups were tested using One Way Anova while 
Kruskal Wallis test was applied for those which did not meet the assumption of normality.  Chi-square test 
Pearson or Fisher test was used to determine differences among groups in terms of categorical variables. 
Level of significance was taken as p<0.05.  

3. Results 
The present study was participated by a total of 21 volleyball players, 9 females and 12 males. Test 

scores of and the correlations between all participants' vertical jump, countermovement jump and sit-and-
reach tests after 3 different warm-up protocols performed as dynamic stretching, foam rolling (FR) and 
combo are presented in Table I. 

Table.I  All participants' jump - flexibility test means± standard deviation values after 3 different warm-up programs 
and their correlations 

 

Dynamic 
Foam Roller 

(FR) 
Dynamic +FR 

(Combo) 

Dynamic 
vs FR 

p 

Dynamic vs 
Combo 

p 

FR vs 
Combo 

p 

Dynamic 
vs FR vs 
Combo 

p 

VJ 
(N=21) 

37.83±9.90 38.41±8.49 38.27±9.48 0.45 0.82 0.94 0.74 

CMJ 
(N=21) 

45.34±11.87 45.61±10.52 46.46±11.18 0.87 0.23 0.19 0.46 

OE 
(N=21) 

24.20±5.42 23.56±5.34 24.56±4.71 0.95 0.38 0.52 0.79 
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Examining the participants' vertical jump, countermovement jump and sit-and reach test scores in the 
3 different types of warm-up as shown in Table I, no statistically significant difference was found between 
dynamic stretching and foam rolling (Dynamic vs FR), between dynamic stretching and combo (Dynamic vs 
Combo), between foam roller and combo (FR vs Combo)  and also among the 3 stretching exercises 
(Dynamic vs FR vs Combo).  

Strength and flexibility test results of the male participants following the 3 different warm-up 
programs and their correlations are given in Table II.  

Table.II  Male volleyball players' jump-flexibility test mean±standard deviation values following the 3 different warm-
up programs and their correlations 

 
Dynamic FR Combo 

Dynamic 
vs FR 

p 

Dynamic 
vs Combo 

p 

FR vs 
Combo 

p 

Dynamic vs 
FR vs Combo 

p 

VJ 
(N=12) 

45,05±5,88 44,33±5,74 44,49±6,66 0.48 0.53 0.58 0.92 

CMJ 
(N=12) 

54,45±6,17 53,39±6,24 54,68±6,78 0.20 0.20 0.23 0.55 

OE 
(N=12) 

21,2583±4,04 21,29±4,69 22,59±3.78 0.96 0.07 0.12 0.20 

As shown in Table II, in male participants' vertical jump, countermovement jump and sit-and reach 
test scores in the 3 different types of warm-up, no statistically significant difference was found between 
dynamic stretching and foam rolling, between dynamic stretching and combo, between foam roller and 
combo and also among the 3 stretching exercises. 

Strength and flexibility test results of the female participants following the 3 different warm-up 
programs and their correlations are given in Table III. 

Tablo.III Female volleyball players' jump-flexibility test mean±standard deviation values following the 3 different 
warm-up programs and their correlations 

 
Dynamic FR Combo 

Dynamic 
vs FR 

p 

Dynamic 
vs Combo 

p 

FR vs 
Combo 

p 

Dynamic vs 
FR vs Combo 

p 

VJ 
(N=9) 

28.32±4.24 30.50±3.49 29.98±5.32 0.08 0.44 0.48 0.58 

CMJ 
(N=9) 

33.20±3.18 35.23±3.37 35.51±3.64 0.17 0.11 0.44 0.45 

OE 
(N=9) 28.12±4.55 26.60±4.80 27.18±4.73 0.59 0.26 0.44 0.54 

As shown in Table III, in female participants' vertical jump, countermovement jump and sit-and reach 
test scores in the 3 different types of warm-up, no statistically significant difference was found between 
dynamic stretching and foam rolling, between dynamic stretching and combo, between foam roller and 
combo and also among the 3 stretching exercises.  

4. Discussion and Conclusion 
The present study aimed to determine the acute effects of foam rolling together with different warm-

up protocols on strength and flexibility.  The effect of the differences in stretching exercises on strength 
becomes particularly prominent in volleyball as a branch which involves technical skills of high volume and 
short terms. The limited warm-up times given before matches make the correct use of stretching exercises 
more important in terms of high performance (4). Dynamic stretching increases inner body temperature and 
deep muscle temperature, activates the nervous system, reduces the restricting effect of antagonist muscles, 
increases strength after activation and possible decreases the risk of injury. As a result of these effects, 
dynamic stretching can support power improvement, strength improvement and enhance vertical jump 
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performance (10). Some studies have revealed the positive effect of dynamic stretching exercises on strength 
(9, 10, 22, 23). In addition to these, besides the traditionally known warm-up methods, FR has been quite 
popular today which has become a method that is frequently used by personal trainers, conditioners and 
clinicians (24). Myofascial restrictions are believed to result from injuries, muscle imbalances, excessive 
stimuli and/ or inflammations, which could cause sports performance to decrease (7). Therefore, foam roller 
is used as a warm-up, recovery and restoration technique that targets soft tissue to optimize muscle function 
and improve joint ROM (25).  The findings of the present study showed that foam rolling has no 
contribution to strength production. There are other studies supporting the findings of the present study in 
the related literature. Healey et al. (13) examined the effect of foam rolling on vertical jump height and 
strength, isometric muscle power and agility performance in university students and found no statistically 
significant difference between foam rolling and the results of the 4 tests. Similarly, Behara et al. (7) observed 
no statistically significant difference between notreatment, dynamic stretching and foam rolling in the peak 
torque and mean torque values in 14 offensive line football players at isometric hip and knee flexion. Mac 
Donald et al. (25) reported that foam rolling had no effect on muscle activation and strength production. 
Sullivan et al. (11) stated that foam rolling did not contribute to strength production in healthy university 
students.  

Contrary to these studies, Cananaugh et al. (15) revealed that foam rolling on quadriceps reduced 
biceps femoris activation, while foam rolling on hamstring did not affect quadriceps activation; and stated 
that antagonist muscle activation could be influenced by foam rolling practices applied on the agonist 
muscle group. Su et al. (1) found significant improvement in muscle strength in the peak torque of knee 
extension after dynamic stretching and foam rolling; but no difference in knee flexion. In their study 
conducted with a similar warm-up protocol to the one in the present study, Smith et al. (3) reported that the 
participants reached a better jump height after dynamic stretching and foam rolling applied in combination 
with dynamic stretching in comparison with foam roller and control application. However, since the vertical 
jump height for the combo application combining dynamic stretching and foam rolling was not different 
from that in the dynamic stretching application, they stated that foam roller had no effect on vertical jump 
performance based on the conclusion that there was no synergetic effect in the vertical jump height between 
foam roller and dynamic stretching; whereas it could increase ROM acutely, but lost its effect rapidly. 
Similar to the study conducted by Smith et al. (23) suggesting that FR application which triggered myofascial 
release and increased the length of muscle tissue also improved flexibility. Appropriate increases in the 
ROM affect skeletal-muscular health positively (11) as well as contributing to the enhancement of athletic 
performance. Thus, it gets more critical to specify the effects of the techniques to be used in warm-up periods 
on flexibility. Mohr et al. (26) concluded that applying static stretching exercise together with foam rolling 
had more positive effects on flexibility than the application of stretching exercise or foam rolling 
individually. Okomoto et al. (12) reported that myofascial release could increase flexibility in muscles, 
tendons, ligaments and fascia as well as increasing blood flow and circulation into soft tissues in muscles or 
fascia while releasing tension, which in turn could improve flexibility and range of motion. Couture et al. 
(27) studied the effect of short and long term foam rolling on the joint range of motion and concluded that 
short term (2 min) application had no effect on ROM. They emphasized the possibility that increased 
pressure applied by the foam roller could increase the effect. Skarabot et al. (14) found that stretching 
exercise and foam rolling enhanced flexibility acutely in 11 adolescent endurance athletes.   

Foam rolling is more effective than static and dynamic stretching without restricting quadriceps and 
hamstring muscle strength and can be recommended as part of warm-up in healthy young adults (1). 
Moreover, due to their positive effects on muscle imbalances, muscle spasms and tensions, neuromuscular 
performance and range of motion (15), foam rolling or roller massages are considered to enhance chronic 
performance by supporting the increase in training frequency and volume. On the other hand, contradictory 
findings of studies can be thought as a result of the heterogeneity of methods used, which makes it difficult 
to come to a consensus on the optimal use of foam roller. In addition, only a limited number of studies can 
be found in the literature concerning the effects of foam roller use in warm-up protocols on performance. 
This limitation of studies makes it hard to compare the results obtained. On the other hand, although the fact 
that the participants of the study had no previous experience of foam rolling is suitable for the homogeneity 
of the study sample, it could have led to a limitation for the study. The findings of the present study showed 
that roam rolling had no acute effect on performance enhancement. All these findings reveal the need for 
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further studies on the issue.  
The findings of the present study revealed that foam rolling has no acute effect on muscle strength 

and flexibility. However, the participants consisted of volleyball players with no previous experience of 
foam rolling. Therefore, it was not possible to determine the effects chronic foam rolling practices and 
experience on performance. It is considered that performing foam rolling with individuals from different 
branches and age groups in future studies will be significant in terms of field applications. 
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Abstract 
This study examined the perception levels of brand personalities and team identification of 

Gümüşhanespor spectators, and also analyzed the data in terms of various variables. The participants of this 
study consisted of a total of 326 spectators (166 female and 160 male) living in the center of Gümüşhane, 
Turkey. As data collection tools Sport Spectator Identification Scale and Brand Personality Scale were used. 
In the analysis of the data, Single Factor Variance Analysis, Correlation Analysis, and Multiple Linear 
Regression Analysis were used for variables determined to show normal distribution and homogeneity. On 
the other hand, Kruskal-Wallis Test was applied to the data that could not provide the parametric test 
condition. Tukey Test was used in Variance analysis, and Mann Whitney U Test was used in the Kruskal-
Wallis Test for multiple comparison processes. Findings were obtained in terms of various variables in the 
analyzes. In addition, the results of the analysis indicated that the brand personality is a significant and 
powerful predictor of identifying with the team with the sub-dimensions of excitement and sophistication. 
However, sincerity, competence, and ruggedness variables that make up the brand personality did not make 
a significant contribution to this predictive model.    
Keywords: sport team, brand, identification. 

1. Introduction 
The marketing literature emphasizes that the brand concept emerges, in order to distinguish products 

of a seller or group of sellers from the products of their competitors, focusing on concrete features, in the 
form of a symbol, sign, design, name, or their combinations (1). This concept has evolved from the past to 
the present and is stated as “marketing, society, partners, and customers, creating high-value proposals, 
exchanging, presenting activities, institutions and processes” (2). 

When a sports club success to leave a strong image in the mind of the consumers, it is perceived as the 
value of the brand (3). Sports clubs need to perform some work not only to develop and protect the brands 
of the organizations they participate in but also to ensure that they build their own brands by evaluating 
them. In this process, some decisions are taken by the management of the sports clubs participating in the 
organizations to survive for a long time. These decisions taken by management include rules and regulations 
to sustain competitiveness, market presence, central management, and marketing. Overall, the purpose of 
these decisions is to create a strong organization and a strong brand of a team in the eyes of consumers (4).  

In previous studies, it is determined that the personality traits of individuals are affected by a sports 
organization, while it is also thought that the interest of individuals in the team may be affected by the brand 
personality of the team. In this context, Aaker stated that a brand personality generally increases the 
consumer’s connection with the brand (5). 

Sports clubs such as Dallas Cowboys and Manchester United appear to have become new brands, and 
these clubs have been found to increase the retail sales of their products associated with their names and 
images. Therefore, firms and companies often link their brands to popular teams. By connecting a brand to a 
successful and popular team, firms and companies plan to transfer the positive features of the team to the 
brand. Many of these teams are chosen based on a consumer connection that is perceived as an identity or 
overlap between the consumer scheme and the asset scheme (6). Also, the importance of identifying sports 
consumers (fans) with a sports club plays a significant role in the branding value of the sports club. 

Identification of a fan with a sports team results from the perception and relationships between 
individuals and their team. The successes and failures of the team they support become in a way an 
experience of the individual. The loyalty and commitment of consumers are seen as a sub-process in the 
identification process. The whole process of the individual’s personality and interaction with the team is 
closely related to the identification (7). Commitment plays an important role in the process of identifying 
individuals with their team. Therefore, in this study, it was aimed to examine how Gümüşhanespor 
spectators perceive the brand personality of the sports club and their level of identification with the team 
from various perspectives. 
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2. Method 
2.1. Sample Size  

In this study, a total of 326 spectators (consisting of 166 female and 160 male) living in the center of 
Gümüşhane, Turkey, voluntarily participated. 

2.2. Instruments 
Using the face-to-face survey technique, demographic information and forms consisting of two scales 

were distributed to the participants. To collect data, two scales were used. The Sport Spectator Identification 
Scale developed by Wann and Branscombe and adapted to Turkish by Günay and Tiryaki was used to 
measure the level of identification of the spectators (8, 9). Scale statements were measured with a 5-point 
Likert rating (1=Strongly disagree, 5=Strongly agree). The Brand Personality Scale developed by Aaker (5) 
was used to measure brand personality. This scale consists of 42 expressions and five dimensions (sincerity, 
excitement, competence, sophistication, and ruggedness). Scale statements were measured with a 5-point 
Likert rating (1=Strongly disagree, 5=Strongly agree).   

2.3. Statistical Analysis 
The data obtained were analyzed using the SPSS program. Cronbach’s alpha coefficient for the Sport 

Spectator Identification Scale was found 0.949, for the Brand Personality Scale was 0.966. These values 
indicated that the reliability of both scales is high. In addition, firstly, lost data and extreme-value analyses 
were performed on the data. Secondly, normality and homogeneity analyzes were carried out to find out 
whether the data were parametric. In these analyzes, parametric conditions were investigated by examining 
the Kurtosis Skewness coefficients and histogram values. As a result, single-factor variance analysis, 
correlation analysis, and multiple linear regression analysis were used for variables with normal distribution 
and homogeneity. On the other hand, Kruskal-Wallis test was applied to the data that could not meet the 
parametric test conditions. For multiple comparisons, Tukey test was used in the analysis of variance, and 
Mann Whitney U test was used in Kruskal-Wallis test. 

3. Results 
3.1. Findings of Various Characteristics of the Spectators 

Table 1 shows the findings of the brand personalities and the findings of the team identifications of 
the spectators, according to the age variable.  

Table 1. Findings for age variable 

Variables Age N Sum of Ranks X2 p 

Identification  

Under 18 22 155.18 

17.18 .00 

19-22 172 178.19 

23-26 96 133.23 

27-30 21 129.98 

31-34 7 162.50 

Sincerity 

Under 18 22 159.52 

13.64 .00 

19-22 172 174.77 

23-26 96 144.81 

27-30 21 111.79 

31-34 7 128.86 

Excitement  

Under 18 22 166.50 

12.51 .01 19-22 172 173.20 

23-26 96 146.14 
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27-30 21 111.79 

31-34 7 127.21 

 

 

Competence 

 

Under 18 22 182.73 

10.18 .03 

19-22 172 168.85 

23-26 96 149.37 

27-30 21 113.60 

31-34 7 133.43 

Sophistication 

Under 18 22 189.09 

9.96 .04 

19-22 172 169.06 

23-26 96 144.54 

27-30 21 125.21 

31-34 7 139.64 

Ruggedness 

Under 18 22 187.32 

5.67 .23 

19-22 172 162.44 

23-26 96 154.52 

27-30 21 124.86 

31-34 7 172.07 

When the findings in Table 1 are examined, it is seen that there is a significant difference in the team 
identification values of the spectators according to the age variable (X2=17.18; p<0.01). When the sub-
dimensions of the brand personality scale are examined, a significant difference is observed in the sincerity 
sub-dimension (X2=13.64) at p<0.01 level and significant differences are observed in the excitement 
(X2=12.51), competence (X2=10.18), and sophistication (X2=9.96) sub-dimensions at p<0.05 level. There is no 
significant difference in the ruggedness sub-dimension (X2=5.67; p>0.05). 

Table 2 indicates the findings of the brand personalities and the findings of the team identifications of 
the spectators, according to the profession variable. 

Table 2. Findings for profession variable 

Variables Profession N Sum of Ranks X2 p 

Identification 

Self-employment 11 124.27 

3.21 .68 

Civil servant 8 170.63 

Student 281 166.40 

Worker 15 150.13 

Retired 4 146.00 

Other 7 139.21 

Sincerity 

Self-employment 11 118.32 

10.83 .55 
Civil servant 8 168.88 

Student 281 169.65 

Worker 15 117.50 
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Retired 4 107.13 

Other 7 112.29 

Excitement 

Self-employment 11 117.50 

5.18 .39 

Civil servant 8 142.56 

Student 281 167.84 

Worker 15 140.47 

Retired 4 164.25 

Other 7 134.43 

Competence 

 

Self-employment 11 128.14 

5.43 .36 

Civil servant 8 168.44 

Student 281 167.51 

Worker 15 146.87 

Retired 4 109.25 

Other 7 119.21 

Sophistication 

Self-employment 11 105.77 

8.13 .14 

Civil servant 8 149.19 

Student 281 168.84 

Worker 15 141.83 

Retired 4 106.25 

Other 7 135.50 

Ruggedness 

Self-employment 11 130.09 

6.38 .27 

Civil servant 8 129.00 

Student 281 164.71 

Worker 15 182.30 

Retired 4 97.63 

Other 7 204.21 

When the findings in Table 2 are examined, it is seen that there is no significant difference in the team 
identification values of the spectators according to the profession variable (X2=3.21; p>0.05). When the sub-
dimensions of the brand personality scale are examined, no significant differences are observed in the 
sincerity (X2=10.83), excitement (X2=5.18), competence (X2=5.43), and sophistication (X2=8.13), and 
ruggedness (X2=6.38) sub-dimensions. 

Table 3 shows the findings of the brand personalities and the findings of the team identifications of 
the spectators, according to the description variable. 
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Table 3. Findings for description variable 

Variables Description N Mean Sd F p 

Identification Fan 63 23.19 7.36 

46.63 .00 Supporter 82 31.03 9.75 

Spectator 181 40.30 15.15 

Sincerity Fan 63 24.07 9.22 

11.87 .00 Supporter 82 26.69 8.53 

Spectator 181 30.02 8.82 

Excitement Fan 63 27.85 9.89 

10.47 .00 Supporter 82 31.41 9.54 

Spectator 181 34.16 9.53 

Competence 

  

Fan 63 17.26 7.09 

13.12 .00 Supporter 82 20.60 6.72 

Spectator 181 22.40 6.88 

Sophistication Fan 63 13.09 5.43 

13.74 .00 Supporter 82 15.69 5.58 

Spectator 181 17.20 5.32 

Ruggedness Fan 63 11.49 5.28 

7.15 .00 Supporter 82 13.10 4.76 

Spectator 181 14.12 4.65 

Table 3 indicates that the spectators’ identification with the team varies significantly according to the 
way they description themselves (F323=46.63, p<0.01). On the other hand, there are significant differences in 
all of the sub-dimensions of the brand personality variable (for sincerity F323=11.87, p<0.01; for excitement 
F323=10.47, p<0.01; for competence F323=13.12, p<0.01; for sophistication F323=13.74, p<0.01; for ruggedness 
F323=7.15, p<0.01).   

Table 4 indicates the findings of the brand personalities and the findings of the team identifications of 
the spectators, according to the frequency of receiving products variable. 

Table 4. Findings for frequency of receiving products variable 

Variables 
Frequency of 
receiving products 

N Sum of Ranks X2 p 

Identification  

Never 187 196.81 

56.00 .00 

Almost never   72 114.71 

Occasionally 44 115.70 

Almost every time   15 131.17 

Every time   8 147.56 

Sincerity 
Never 187 184.03 

27.49 .00 
Almost never   72 128.33 
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Occasionally 44 154.55 

Almost every time   15 94.83 

Every time   8 178.13 

Excitement 

Never 187 179.13 

17.70 .00 

Almost never   72 136.27 

Occasionally 44 148.94 

Almost every time   15 117.50 

Every time   8 209.50 

Competence 

 

Never 187 178.08 

17.55 .00 

Almost never   72 137.29 

Occasionally 44 162.65 

Almost every time   15 98.87 

Every time   8 184.38 

Sophistication 

Never 187 183.07 

25.48 .00 

Almost never   72 131.85 

Occasionally 44 150.51 

Almost every time   15 95.70 

Every time   8 189.38 

Ruggedness 

Never 187 177.47 

15.86 .00 

Almost never   72 131.70 

Occasionally 44 159.24 

Almost every time   15 131.47 

Every time   8 206.63 

Table 4 shows that there is a significant difference between the mean scores of the team identification 
with regard to the licensed product purchasing factor (X2=56.00, p<0.01). It is observed that there are 
significant differences in the sincerity (X2=27.49, p<0.01), excitement (X2=17.70, p<0.01), competence 
(X2=17.55, p<0.01), sophistication (X2=25.48, p<0.01), and ruggedness (X2=15.86, p<0.01) according to the 
frequency of buying licensed products. 

3.2. Correlation Analysis 
According to the correlation analysis, there are significant and positive relationships between 

identification and all the sub-dimensions of brand personality (p<0.01). Accordingly, as identification 
increases, sincerity (r=0.31), excitement (r=0.36), competence (r=0.32), sophistication (r=0.38), and 
ruggedness (r=0.33) also increase (Table 5). 
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Table 5. Results of the correlation analysis 

Variables Sincerity Excitement Competence Sophistication Ruggedness 

Identification  .31** .36** .32** .38** .33** 

  **P<0.01 

3.3. Hierarchical Regression Analysis 
In the hierarchical regression analysis, only the exclusivity and boldness variables were included as 

predictive variables (independent variables). The sincerity, competence, and ruggedness variables that did 
not contribute to the model and R2 value were not included in the analysis (Table 6).  

  Unstandardized 
Coefficients 

Standardized 
Coefficients t p 

β Std. Error Beta 

Model 1 Constant 18.804 2.234  8.416 .000 

Sophistication .989 .132 .386 7.523 .000 

 

Model 2 

Constant 15.639 2.561  6.106 .000 

Sophistication .659 .187 .257 3.529 .000 

Excitement .262 .106 .180 2.468 .014 

Model 1: R=.38, R2=.14, F=56,59, p<0.05; Model 2: R=.40, R2= .16, F=56,59, p<0.05 

4. Discussion and Conclusion 
In this study, the effect of brand personality on identification with the team was examined in terms of 

some variables, focusing on the sports team spectators. Accordingly, the variables of age, profession, 
description of spectators, and frequency of receiving products were discussed. In the analysis showing the 
change in the brand personality of the spectators and the team identification scores according to the age 
variable, a significant difference was observed in the identification of the spectators with the team (X2=17.18; 
p<0.01). As a result of the test conducted to determine the source of the difference between the rank averages 
in the age variable, it was found that the average score of the spectators in the “19-22” age range was 
significantly higher than those in the “23-26” age range and the “27-30” age range. When examined in terms 
of the sub-dimensions of the brand personality scale, it was found that there was a significant difference in 
the sincerity sub-dimension (X2=13.64; p<0.01) and excitement sub-dimensions (X2=12.51; p<0.05) according 
to age ranges. According to these values, the average score of the spectators between the ages of “19-22” was 
found to be significantly higher than those between the ages of “23-26”, “27-30”, and “31-34”. In the 
competence sub-dimension (X2=10.18; p<0.05) and the sophistication sub-dimension (X2=9.96; p<0.05), the 
mean scores of the “under 18-year-old” were found to be significantly higher than those in the “27-30” age 
range only. In the ruggedness sub-dimension (X2=5.67; p>0.05), there was no significant difference according 
to the age ranges of the spectators. In a study conducted by Özçelik and Torlak, it was determined that there 
was a significant difference between the brand personality dimensions of the individuals and the age 
groups, and this result is similar to our study (10). In accordance with the findings of our study, it was 
evaluated that age ranges had a significant effect on the brand personalities of the spectators and their 
identification with the team. 

In the analysis of the profession variable, it was observed that the spectators’ identification scores with 
the team did not differ significantly according to their profession (X2=3.21; p>0.05). Similarly, there was no 
significant difference in the sub-dimensions of brand personality (sincerity “X2=10.83; p>0.05”, excitement 
“X2=5.18; p>0.05”, competence “X2=5.43; p>0.05”, sophistication “X2=8.13; p>0.05”, and ruggedness 
“X2=6.38; p>0.05” sub-dimensions). According to these findings, it can be said that the profession variable 
does not have a significant effect on the team identification and brand personalities of the spectators.  

When the description variable was examined, it was observed that the spectators’ identification with 
the team differed significantly according to their positioning positions (F323=46.63; p<0.05). According to the 
results of the analysis conducted to determine the source of the difference between the averages, it was 
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observed that the score averages of those who position themselves as spectators were significantly higher 
than those who positioned them as fans and supporters. When examined in terms of brand personality, it 
was observed that there was a significant difference in all sub-dimensions according to the positioning of the 
self (for sincerity F323=11.87, p<0.01; for excitement F323=10.47, p<0.01; for competence F323=13.12, p<0.01; for 
sophistication F323=13.74, p<0.01; for ruggedness F323=7.15, p<0.01). When the source of the difference 
between the averages was analyzed, it was found that those who position themselves as spectators in the 
sub-dimensions of sincerity, excitement, and ruggedness were significantly higher than those who position 
themselves as a fan. In the sub-dimensions of competence and sophistication, it was observed that those who 
position themselves as spectators were significantly higher than those who were both fans and supporters. 
In other previous studies, it has been observed that the participants’ self-defining perceptions of sincerity, 
competence, excitement and identification towards the team are higher than those who define themselves as 
fans and spectators (8, 9, 11, 12, 13, 14). 

It is observed that there is a significant difference between the mean scores of the team identification 
with regard to the licensed product purchasing factor of the spectators (X2=56.00; p<0.01). When the source 
of the difference between the averages is analyzed, it is observed that the identification scores of the 
spectators who have not bought any licensed products are rarely higher than those who almost never, 
occasionally, and almost every time. When it is investigated in terms of brand personality, it is seen that 
there is a significant difference in the sincerity (X2=27.49, p<0.01), excitement (X2=17.70, p<0.01), competence 
(X2=17.55, p<0.01), sophistication (X2=25.48, p<0.01), and ruggedness (X2=15.86, p<0.01) sub-dimensions 
according to the frequency of buying licensed products. The comparisons made to determine the source of 
the difference showed that the average score of the spectators, who never bought licensed products in the 
sincerity, competence, and sophistication sub-dimensions, is higher than the spectators who bought licensed 
products “almost never” and “almost every time”. On the other hand, in the excitement and ruggedness sub-
dimensions, it was observed that the spectators who never bought were higher than almost never bought. 
When the previous researches related the frequency of purchasing licensed products (8, 15, 16, 17) were 
examined, it was seen that the participants’ sincerity, excitement, and competence perceptions and 
identification levels were frequently higher than those who rarely purchased or did not buy at all. Harolle et 
al., in their research, found that the spectators had significant effects such as the degree of identification, 
individuals who bought team products, and participated in the team activities (16). In a study by Demirel et 
al., another important effect of identification was that the spectators wore, used, and carried the colors or 
products that represent their teams (17). As a result of these researches, the level of identification of the 
spectators is thought to have a significant effect on the purchase of licensed products. 

Significant and positive relationships were determined between identification and all the sub-
dimensions of brand personality: the sincerity (r=0.31; p<0.01), excitement (r=0.36; p<0.01), competence 
(r=0.32; p<0.01), sophistication (r=0.38; p<0.01), and ruggedness (r=0.33; p<0.01). The fact that both 
significant relationships were seen in the correlation analysis and that the correlation coefficients between 
the variables were not “0.80 and above” is considered as an important feature that indicates that there is no 
multiple correlation problem.  

In the next step, multiple linear hierarchical regression analysis was applied to determine the 
predictive role of brand personality on team identification. At this stage, additional evidence regarding the 
multiple correlation problem was examined by first looking at the basic criteria of regression analysis, VIF 
values, Tolerance values, and Durbin-Watson values. As a result, the Durbin-Watson value was determined 
to be 1.48. The literature suggests that this value should be in the range 1-3 (18, 19). In addition, the 
Tolerance value was determined as 0.48 and VIF value as 2.05. These two critical values met the criteria 
required for the regression analysis of the dataset. Therefore, multiple linear hierarchical regression analysis 
was performed to examine the effect of brand personality on team identification, and the possible effects of 
the predictive variables on the predicted variable were examined according to their contribution levels to the 
regression model. In the hierarchical regression model, where sophistication and excitement were the only 
predictors, the sincerity, competence, and ruggedness variables, which were variables that did not contribute 
to the R2 value, were excluded from the model. Therefore, it had been observed that the sophistication 
variable gave a strong relationship with the team identification variable (R=.38, R2=.14, F=56.59, p<0.05) and 
explained 14% of the identification with the team. In the hierarchical regression model, with the inclusion of 
the excitement variable as a predictive variable, there was a limited change in the coefficient of predictability 
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and the variables of sophistication and excitement explained 16% of the variance in the identification with 
the team. Therefore, it was observed that the excitement variable made a limited contribution to this model.  

In the study, it was found that brand personality had a significant and positive effect on identification 
(20). The researchers concluded that the brand personality dimensions were also important determinants of 
the identification of the audience with the team.  

In another study, the brand personality and social identity theory were evaluated in a holistic way and 
it was tried to determine how the perception of brand personality affects the level of identification of 
consumers. This research was conducted on 226 students and it was concluded that the brand personality 
perceived by the consumer was effective on identification with the athlete (21). Karjaluoto, in his study, 
found that brand personality was the most important factor in identifying spectators with their teams (22). 
Accordingly, it can be said that sports teams can increase the team identification of the spectators by 
bringing their brand personality to the fore in marketing communication for their consumers.  

To sum up, this study showed that excitement and sophistication sub-dimensions of brand personality 
were a significant and powerful predictor of identification with the team. However, the sincerity, 
competence, and ruggedness, which are the sub-dimensions of brand personality, did not make any 
significant contribution to this predictive model. 
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Abstract 
The aim of this study is to determine whether there are differences between 25 footballers playing in 

different positions in terms of selected physical and physiological features. 25 male professional football 
players with different positions [goalkeeper (n = 3), defense (n = 9), midfield (n = 10), striker (n = 3)] 
voluntarily participated in the study. Football players' ages, body weights, height, flexibility values, vertical 
jump values, 10 m reaction speed, aerobic capacities (VO2 max KAH) were determined. In order to provide 
information about the football players participating in the study, the frequency distributions, the averages, 
standard deviations, and the smallest and greatest values of the footballers according to their positions were 
calculated. Shapiro-Wilk test was used to determine whether the data showed normal distribution and as a 
result, “Single Way Variance Analysis (Anova)” was used to determine the difference between the groups 
since the data showed normal distribution. In cases where the difference occurred between the groups as a 
result of Anova, Tukey test was applied to determine which group the difference originated from. Paired 
Samples Test was used to examine the changes in the groups. For all statistical methods, the level of error (α) 
is accepted as 0.05. SPSS 20.0 package program was used in the statistical analysis of the data. According to 
Anova results; while there is a significant difference between positions in terms of height, vertical jump from 
selected physical and physiological features, there is no difference in remaining features. As a result, it is 
considered that the differences in the physical parameter characteristics of the players in different positions 
have disappeared since the level of development and modernization of modern football and the running 
distances of football players in the match have become closer in today's football world. 
Keywords: Football, Physical Performance , Positions, Seasonal Change 

1. Introduction 
In football, elite athletes must have the physical and physiological features required by high level 

competitions. (Bangsbo, 2002). Determining the performance features and programming of elite football 
players can provide us with important information about the level of performance that our football players 
should have (Günay et al., 1994). Looking at the results of anthropometric measurements and physical 
performance tests in recent world football; shows that the difference in football disappears according to 
positions (Reilly, 2000a). In this case, in order for the athlete to demonstrate his physical performance, he 
must have appropriate physical characteristics except for the position he plays. If this physical structure is 
not suitable, it may not perform fully (Bloomfield, 2007). In football, we can see that there are many different 
physical players. Although both short and tall football players have a chance to be successful in football, 
especially; the fact that the players (goalkeeper, striker) that play in certain positions are above the average 
affects the performance positively (Küçük 2009). 

As in many sports branches, the main features that make up the performance of the football player 
are; strength, endurance, speed and body component. Naturally, the high relationship and strength 
differences between the lean mass of the body and the strength and strength are partly due to the body fat 
ratio; reveals the need to investigate the limits of football players' body structures and performances. In this 
frame, the choice of players according to their positions in football teams is largely proportional to their 
physical images (height, body weight), and this is related to how well the players play in positions suitable 
for their physical capacities and bio motor abilities (Helgerud et al., 2003). 

In order for footballers to pass, shoot and have air balls, leg strength, ability to jump high, flexibility, 
quickness, ability to move quickly require muscular endurance, and such anaerobic activities such as short 
sprints, jumps, hits and bilateral combat can affect competition performance (Reeves, 1999). The data 
obtained for studies on physiological parameters in football require that players have a highly developed 
physical fitness to deal with the physiological demands of football (such as aerobic and anaerobic power, 
muscle strength and agility), researches, reports, and reports on the physical and physiological 
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characteristics of the players. While most of the tests are basically descriptive, research is needed throughout 
the season to get an idea of the factors that determine success in the game (Wrag et al., 2000). 

Training and programs in world football in the last period are in the aspect of improving the player in 
positions other than the position played by the players in each position. Football played at the elite level also 
differs according to the positions within itself (Mohr et al., 2003). Each player plays very important different 
roles in the course of the game. The physical needs of each player in the field increase as the functions raise 
due to the ever-changing roles in the game (Göral et al., 2012). 

In the studies performed, it is observed that there are differences in terms of the distance traveled by 
the players, the movements they perform and the frequency of the movements (Salvo et al., 2007). It can 
cause footballers to have different physical, physiological and anthropometric features depending on the 
positions they play, with the basic features that make up the performance of football (Bloomfield et al., 2007). 
For example, goalkeepers and defenders are taller than midfielders and strikers, with the greatest distance 
being driven by midfielders moving in the line between defender and offense. It has been reported that elite 
defenders and strikers run approximately the same average distance, but this distance is less than the 
distance covered by midfield players, and midfield players do more low, medium intensity and long-term 
activity (Bloomfield et al., 2007). 

When comparing the high speeds between players, it was reported that there was no difference 
between the groups, while midfield players were running at a lower speed than strikers and defenders (Can, 
2009). In some studies, it has been found that strikers perform the maximum and maximum maximal sprints 
compared to midfielders and defenders (Bloomfield et al., 2007). Defense players, on the other hand, were 
found to perform back and side runs that require 20-40% more energy than strikers (Cerrah et al., 2011). 
Depending on the positions of the players, the rate of displaying different skills varies, for example; Striker 
and defensive midfielder jump to gain more air ball, while defender players slide more and interfere with 
the ball (Cerrah et al., 2011). 

Consequently, football, which is among the professional sports branches, has become an industry with 
a very large budget in our country. Teams have thousands of fans and these fans are waiting for continuous 
sports success from the football team they hold (Göral, K. (2015). Football teams are obliged to improve their 
physical, physiological, bio-motoric, psychological, mental, technical-tactical quality day by day. This 
imperative has also affected the character of the training, causing the content, intensity and intensity of the 
training to change, and professional footballers have come to the position to train every day. 

Due to this understanding, while it was sufficient for football players to fulfill the requirements of the 
positions they played in previous years, in today's football; In addition to fulfilling the duties of their own 
positions from the players, "defense players (back-line player) join the attack and make a medium or strikers 
come to the defense and take the ball, etc." they were also expected to make extra contributions to the game. 
Thus, "Resilience, force, speed, technique, tactics, etc." that can be easily observed among positions in 
previous years. The differences between the performance parameters started to decrease in today's football. 
In this context, the aim of this study is to examine the seasonal changes of some physical and technical 
parameters according to the positions of elite (professional) football players. 

2. Method 
Sample: The sample of the study Turkey Football Federation 2nd League in Ankara on Academy 

professional football team in actively playing soccer 18 -31 age range (defender, midfielder, striker) 
constitute 25 male professional soccer players healthy and elite level. 

Note: In order for the physical activities to be applied at the desired effectiveness, the most suitable 
body temperature is between 38-38.5 degrees Celsius and even just 10 minutes of straight running brings the 
body to the specified temperatures (Özer, 2001). For this reason, the participants were given a 15-minute 
warm-up period before the tests were applied. All participants were warmed by the same procedure. The 
warm-up process is completed with low-pace running, callisthenic movements, opening-stretching exercises 
and short sprints-jumps. Before the implementation of each test, the information such as how the tests will 
be applied, the position the body should take, how long each application should take, are explained to the 
participants. 
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2.1. Data Collection Tools  
Height: The length of the athletes can be measured with an accuracy of ± 1 mm, with the portable 

Holtain Stadiometer (Holtain Ltd. UK) with the length measuring instrument in the anatomical posture, bare 
feet, heels combined, while the subject holds the breath, the head is positioned in the frontal plane, with the 
head on the vertex point, then it was measured and the values recorded in 'cm' (Sassi et al., 2011). 

Body Weight and Body Fat Percentage: In body 270 (Japan) brand body composition analyzer with 20 
and 100 kHz was used to determine the body weight (kg) of the participants. Measurements were taken with 
athletes in shorts and T-shirts and in an anatomical position. The "Athletic" mode in the information section 
of the analyzer has been selected and the players' clothing has been reduced to 0, 5 kg. Also; the ages and 
height of the players were also entered in the information section and the body weight was recorded as "kg". 

Flexibility Test: Sit-reach flexibility stand (Lafayette sit and reach measurement device, USA) was 
used for flexibility measurement. Participants sit on the ground after a certain warm-up, bare feet, lying flat 
on the test bench, lie forward as much as they can lie with their hands in front of their body without bending 
their body forward and bending their knees, after waiting for 1-2 seconds, the test is completed. The 
participants repeated the test three times and their best scores were recorded (Tamer, 2000). 

Vertical Jumping Test: Athletes jumped upwards on their knees after jumping over the jump meter 
mat for the vertical jumping test. Participants were released to speed up the knees for jumping, to collapse 
and to use time. They attempted to fall into the rectangular plastic area (Mat) on the ground connected to the 
jump meter after landing on the ground after the jump. In case of falling out of the plastic area or taking 
forward / backward steps after landing on the ground, the leap was repeated as invalid. The measurements 
were repeated twice and the good grade was taken into account. Results are recorded as "cm" (Reilly et al., 
2000a). Digital splash mat system with Fusion Atmos Smart Speed (Australia) Digital Atmospheric system 
with a sensitivity of 0.01 s was applied in the measurements. 

10 m Reaction Speed Test: For the reaction speed test of the players, 10 m speed features were 
measured with an integrated system consisting of 0.01s precision Photocell doors with Fusion Sport Smart 
Speed (Australia) Digital Atmospheric system. The participants were warmed for 10–15 minutes before 
starting the test. Footballers started at any time from the starting line, one meter behind the starting 
photocell. Two measurements were taken at 3-minute rest intervals and the good degree was evaluated 
(Gökhan et al. 2015). 

Yo-Yo Intermittent Recovery Level 1 Test: Yo-Yo intermittent recovery level 1 test, designed by 
Bangsbo as a field test, was applied in the research (Bangsbo and Michalsık, 2002). This test is interspersed 
with an active recovery period in the form of walking or jog controlled by 10 seconds automatic signals; this 
includes shuttle runs of 2 x 20 meters at gradually increasing speeds. 5 meters behind the starting line 
represents the active recovery zone. When an athlete fails to reach the finish line or until he runs out of 
power twice, the test is terminated for that athlete (Stolen et al., 2005). 

2.2. Analysis of Data 
In order to provide information about the football players participating in the study, the frequency 

distributions, the averages, standard deviations, minimum and maximum values regarding the 
physiological and motoric features of the footballers according to their positions were calculated. Shapiro-
Wilk test was used to determine whether the data showed normal distribution and as a result, “One Way 
Analysis of Variance (Anova)” was used to determine the difference between the groups since the data 
showed normal distribution. In cases where the difference occurred between the groups as a result of Anova, 
Tukey test was applied to determine which group the difference originated from. Paired Samples Test was 
used to examine the changes in the groups. For all statistical methods; error level (α) is accepted as 0.05. SPSS 
20.0 package program was used in the statistical analysis of the data. 
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3. Results 

Table 1. Selected Physical Characteristic Means of the Groups 

 Goalkeeper(n:3) Defense(n:8) Midfield(n:18) Striker(n:10) 

Age (years)  26.51±2.50 27.51±2.47 25.80±2.54 22.75±2.54 

Height (cm)  185.75±1.74 180.88±1.26 175.70±2.16 178.50±3.31 

Weight (kg)  76.46±1.67 77.20±1.34 73.49±1.56 76.48±2.46 

x ̅: Mean; ss: Standard deviation 

According to the results of the analysis, the average age of the goalkeepers is 26.51 ± 2.50 years, their 
average height is 185.75 ± 1.74 cm, their body weights are 76.46 ± 1.67 kg; mean age of defenders is 27.51 ± 
2.47 years, average height is 180.88 ± 1.26 cm, body weights are 77.20 ± 1.34 kg; average age of midfielder 
players 25.80 ± 2.54 years, average height 175.70 ± 2.16 cm, body weights 73.49 ± 1.56 kg; Average age of 
strikers was 22.75 ± 2.54 years, average height was 178.50 ± 3.31 cm, body weights were 76.48 ± 2.46 kg. 
When the number of physical characteristics is examined; It was observed that the biggest defenders in the 
age and the smallest were the strikers, the longest goalkeepers in the length, the shortest mid-players, the 
body weight was heavier than the strikers, goalkeepers and stoppers, and the midfield players were at a low 
level. 

Table 2. Descriptive Statistics on Professional Football Players 

Variances  n % Total 

Positions 

Goal keeper 3 12 

100 
Defense 35 35 

Midfield 43 43 

Striker 10 10 

Descriptive statistics of professional football players participating in the study can be seen in Table 2. 
 

Table 3. Descriptive Statistics on Some Physical Parameters of Professional Football Players According to Their 
Positions 

Variances Positions Shortest Tallest 
Arithmetic 

Mean 
Standard 
Deviation 

Height(cm) 

Goalkeeper 180 191 185 5,56 

Defense 175 186 180,3 3,37 

Midfield 170 180 175,7 3,23 

Striker 168 185 178,5 7,32 

Weight(kg) 

Goalkeeper 73,10 85,10 79,46 6,03 

Defense 70,01 89,20 78,75 6,69 

Midfield 70,00 89,20 78,56 5,37 

Striker 73,10 85,10 79,46 6,03 

Flexibility(cm) 

Goalkeeper 18,9 26,90 22,26 4,14 

Defense 22,50 32,50 28,10 3,19 

Midfield 19,80 32,00 23,96 4,29 

Striker 20,70 28,10 24,35 3,29 

Vertical 
Jump(cm) 
 

Goalkeeper 38,91 44,30 41,83 2,72 

Defense 36,00 45,52 41,20 3,20 

Midfield 38,10 44,56 41,26 2,46 

Striker 32,30 39,90 35,75 3,13 

10 m Reaction 
Speed (sn) 
 

Goalkeeper 1,20 1,78 1,48 0,29 

Defense 1,42 1,71 1,52 0,08 

Midfield 1,21 1,41 1,33 0,05 

Striker 1,23 1,89 1,52 0,28 

VO2 max KAH Goalkeeper 184 200 190,6 8,32 
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 Defense 185 200 192,5 5,73 

Midfield 173 200 187,3 10,05 

Striker 162 208 186,0 18,88 

Table 3. Descriptive statistics about some of the physical parameters of professional football players 
according to their positions are presented. When the physical parameter properties were analyzed 
numerically (table 3), the flexibility values were the highest defensive players and the lowest were the 
goalkeepers. In terms of vertical jump values, the highest goalkeepers and the striker were the lowest. 
Midfielder players with the highest reaction speed values of 10 m, striker and defender players had the 
lowest. In terms of VO2 max KAH values, the defender and the lowest were the striker players. 

Table 4. The Difference between the Pretest Results in Relation with Some Physical Parameters of Football Players 
According to Their Positions 

Variances 
Changing 
Resource 

Squares 
Total 

Sd 
Squares 
Average 

f p Difference 

Height (cm) 

Intergroup 231,585 3 77,195 4,084 0,020 

1-3 In-group 396,975 21 18,904   

Total 628,560 24    

Weight(kg) 

Intergroup 19,096 3 6,365 0,180 0,909 

 In-group 741,756 21 35,322   

Total 760,852 24    

Flexibility (cm) 

Intergroup 111,281 3 37,094 2,559 0,082 

 In-group 304,441 21 14,497   

Total 415,722 24    

Vertical Jump 
(cm) 

Intergroup 105,319 3 35,106 4,316 0,016 

 In-group 170,804 21 8,134   

Total 276,123 24    

10 m Reaction 
Speed(sn) 

Intergroup 0,215 3 0,072 3,056 0,051 

 In-group 0,493 21 0,023   

Total 0,708 24    

VO2max KAH 

Intergroup 170,593 3 56,864 0,508 0,681 

 In-group 2348,767 21 111,846   

Total 2519,360 24    

According to the analysis results in Table 4, in terms of physical parameters; there is a significant 
difference between positions in height length values. Goalkeepers’ height length 185 ± 5.56 cm; the height of 
the midfield players was 175.7 ± 3.23 cm. In Height values; there is a significant difference between the 
goalkeepers and midfielder players in favor of the goalkeeper. 

Table 4.1. Difference between Posttest Results between Some Physical Parameters of Football Players According to 
Their Positions 

Variances 
Changing 
Resource 

Squares 
Total 

Sd 
Squares 
Average 

f p Difference 

Weight(kg) 

Intergroup 349,8 3 116,6 0,593 0,626 

 In-group 4127,5 21 196,5   

Total 4477,4 24    

Flexibility(cm) 

Intergroup 14,07 3 4,69 0,242 0,866 

 In-group 407,7 21 19,41   

Total 421,8 24    

Vertical 
Jump(cm) 

Intergroup 127,0 3 42,36 4,19 0,018 

1-4 In-group 212,1 21 10,10   

Total 339,2 24    
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10 m Reaction 
Speed (sn) 

Intergroup 0,004 3 0,001 0,284 0,836 

 In-group 0,109 21 0,005   

Total 0,113 24    

VO2max KAH 

Intergroup 148,1 3 49,37 2,118 0,128 

 In-group 489,6 21 23,31   

Total 637,7 24    

Note: 1-) Goalkeeper 2-) Defense 3-) Midfield 4-) Striker; * p<0.05. 

According to the analysis results in Table 4, in terms of physical parameters; there is a significant 
difference between positions in vertical jump values. Vertical jump values of midfielders are 44.56 ± 2.46 cm; 
vertical jump values of goalkeepers were found to be 44.30 ± 2.72 cm. There is a significant difference 
between the midfield and goalkeepers in the vertical jump values. 

3.1. Results Of Matched Sample Test Used To Examine The Changes Of The Groups In Its Own. 

Table 5. Comparison of Pretest-Posttest Differences of Seasonal Change of Physical Parameters of Goalkeepers 

Position Değişkenler N 
Pretest Posttest  

t 
 

p Mean Ss Mean Ss 

G
o

a
l 

K
e

e
p

e
r 

Weight (kg) 3 79,46 6,033 73,66 5,51 18,9 0,003* 

Flexibility (cm) 3 22,26 4,14 24,19 6,13 -1,68 0,235 

Vertical Jump (cm) 3 41,83 2,72 44,61 4,98 -1,95 0,190 

10 m Reaction Speed (m) 3 1,48 0,290 1,19 0,111 2,35 0,143 

VO2 max KAH 3 190,6 8,32 184 5,29 3,78 0,063 

According to the analysis results in Table 5, in terms of comparing the pretest-posttest differences of 
the seasonal variation of the physical parameters of the goalkeepers; There is a significant difference between 
the goalkeepers in body weight values (p <0.05). There was no significant difference in Flexibility, Vertical 
jump, 10 m reaction speed and VO2 max KAH values (p <0.5). 

Table 5.1. Comparison of Pretest - Posttest Differences of Seasonal Change of Defenders' Physical Parameters 

Position Variances 
Pre test Post test  

t 
 

p Mean Ss Mean Ss 

D
e

fe
n

se
 Weight (kg) 78,75 6,69 71,72 6,03 9,957 0,000* 

Flexibility(cm) 28,1 3,19 22,54 4,79 5,663 0,001* 

Vertical Jump (cm) 41,2 3,20 42,59 2,67 9,338 0,000* 

10 m Reaction Speed(m) 1,52 0,088 1,18 0,081 -1,939 0,094 

VO2 max KAH 192,5 5,73 185,8 3,39 4,566 0,003* 

According to the analysis results in Table 5.1. the comparison of the pretest-posttest differences of the 
seasonal changes of the physical parameters of the defenders; Body weight, Flexibility, Vertical jump and 
VO2 max KAH; There is a significant difference between the defenders (p <0.05). No significant difference 
was found in the reaction speed of 10 m (p <0.5). 

Table 5.2. Comparison of Pretest - Posttest Differences of the Seasonal Change of Physical Parameters of Midfielder 
Players 

Position Variances 
Pre test Post test  

t 
 

p Mean Ss Mean Ss 

  
  

  
M

id
fi

e
ld

 

Weight (kg) 78,56 5,37 64,25 20,3 1,895 0,091 

Flexiblity (cm) 23,96 4,29 21,9 3,96 5,25 0,001* 

Vertical Jump (cm) 41,26 2,46 42,40 3,05 -2,097 0,065 

10 m Reaction Speed(m) 1,33 0,059 1,18 0,062 7,52 0,000* 

VO2 max KAH 187,3 10,05 186 6,01 0,554 0,593 
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According to the analysis results in Table 5.2, in terms of comparing the pretest-posttest differences of 
the seasonal variation of the physical parameters of the midfield players; Flexibility at the reaction speed 
values of 10 m; There is a significant difference between midfielders (p <0.05). There was no significant 
difference found in body weight, vertical jump and VO2 max KAH values (p <0.5). 

Table 5.3. Comparison of Pretest - Posttest Differences of Seasonal Change of Physical Parameters of Striker Players 

Position Variances 
Pre test Post test  

t 
 

p Mean Ss Mean Ss 

S
tr

ik
e

r 

Weight (kg) 76,50 5,61 67,10 5,38 4,41 0,220 

Flexibility(cm) 24,35 3,29 23,2 3,16 2,15 0,120 

Vertical Jump(cm) 35,75 3,13 36,9 3,08 -8,13 0,004* 

10 m Reaction Speed (m) 1,52 0,28 1,21 0,02 2,12 0,124 

VO2 max KAH 186 18,8 179,2 2,98 0,84 0,461 

According to the analysis results in Table 5.3, in terms of comparing the pretest-posttest differences of 
the seasonal variation of the physical parameters of the striker players; In vertical jump values; There is a 
significant difference between strikers (p <0.05). No significant difference was found in body weight, 
flexibility, 10 m reaction speed and VO2 max KAH (p <0.5). 

4. Discussion and Conclusion 
This study was realized examine the seasonal variations between body compositions, flexibility, 

vertical jump, reaction speed, and endurance characteristics of professional footballers according to their 
positions. This study is done with Turkey 2nd League B category Ankara Başkent Sports Academy players 
from the team that formed the study group's work. The distribution of the measured parameters according 
to the pretest and posttest was examined between the locations. Among the studies performed out in limited 
numbers on seasonally (during the preparatory and competition period) physical and physiological 
characteristics of the 2nd league professional footballers, there are those who have similar results as well as 
those with similar results. 

In this research, in which 25 professional football players participated, football players; It is divided 
into 3 groups as defender, midfielder and striker players. When the participants were not divided into any 
groups, the mean age, height and body weight were found as 25.88 ± 4.15 years, 178.76 ± 5.11 cm, 74.70 ± 
5.42 kg, respectively. When differentiated according to the tastes; the average age of the goalkeepers is 26.51 
± 2.50 years, the average height is 185.75 ± 1.74 cm, the average body weight is 76.46 ± 1.67 kg; defending 
players; the average age is 27.51 ± 2.47 years, the average height is 180.88 ± 1.26 cm, the average body weight 
is 77.20 ± 1.34 kg; average age of midfielder players 25.80 ± 2.54 years, average height 175.70 ± 2.16 cm, 
average body weights 73.49 ± 1.56 kg; Mean age of strikers was 22.75 ± 2.54 years, average height was 178.50 
± 3.31 cm, and body weights were 76.48 ± 2.46 kg. They reported that their average height was 180.7 ± 1.5 cm 
(12) for French players and 177.2 ± 5.9 cm for Saudi Arabian elite players (Al-Hazzaa et al., 2001). 

It was reported as 178.75 cm (14) in MKE Ankaragücü football team and 176.4 ± 1.29 cm in 3rd league 
(Eniseler and Durusoy, 1992). Akçınar et al. (2009) determined the average age of professional football 
players as 25.29 ± 4.28 years (Akçınar et al., 2009). Taşkın (2006) stated the body weights of the players, 
whose average age was 23.56 ± 3.34 years, was 73.64 ± 4.67 kg and their height was 179.00 ± 4.00 cm (Taşkın, 
2006). Aslan et al. (2013), in their study with super league players; they determined their average age as 24.27 
± 3.93 years, their height is 180.10 ± 5.77 cm and their body weight as 76.81 ± 7.39 kg (Aslan et al., 2013). Akın 
et al. (2004), the measurements of a professional team with 24 players with an average age of 24.7 ± 4.2 years; 
found their height as 180.00 ± 4.40 cm, body weight as 74.50 ± 3.60 kg, and body fat percentage as 10.70 ± 
1.10 (Akın et al., 2004). Müniroğlu et al. (2004); They found the body fat percentage to be 6.43 ± 1.67 in 
professional footballers with an average age of 22.20 ± 3.41 years, height of height 178.90 ± 5.13 cm and 
average body weight of 74.85 ± 5.34 kg (Müniroğlu et al., 2004). Many of the results obtained in other studies 
are close to and similar to the results found in this study. 

When 25 professional football players participating in the study are considered as a whole without 
leaving any group; flexibility value was determined as 29.87 ± 3.72, vertical jump average 40.01 ± 2.87 cm, 10 
m reaction speed value 1.46 ± 0.17 sec, VO2 max KAH  value 189.10 ± 4.29. The mean of motor features in this 
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study are similar to most of the motoric features obtained from studies of these researchers; Aslan et al 
(2013), Cerrah et al (2011), Besler et al (2010), Tokmak (2008), Duyul Albay et al. (2008), Ateş and Ateşoğlu 
(2007), Ek et al (2007), Genç (2019), and finally Erkmen et al. (2005).  

When the physical characteristics of the players are compared according to their positions; Of the 7 
parameters measured, only the length (pretest) and vertical jump (pretest-posttest) were statistically 
significant. According to the Tukey analysis; goalkeepers are taller than midfielders. In vertical jump values, 
midfielders have a higher rate than goalkeepers. In the study of Taşkın (2006); defense of height length 
values reported that there was no statistically significant difference between midfield. The results regarding 
the physical properties obtained from this study are compatible with some of the literature. 

When the differences between groups for physical parameter properties are examined numerically; 
the tallest goalkeepers in height variance are the shortest midfielder. While the values of strikers, 
goalkeepers and stoppers are higher in body weight values, midfield players are at the lowest level. 

Considering the physical parameter characteristics of the groups, there was a statistically significant 
difference between the 7 parameters examined only in terms of vertical jump. The midfielders have higher 
vertical jump values than the goalkeepers. In his study, Taşkın (2006) determined that there was no 
significant difference between positions in terms of 10 m sprint, and Cerrah et al. (2011) determined that 
there was no difference between positions in amateur football players in 10 m sprint, flexibility and 
durability. The results regarding the physical properties obtained from this study are generally compatible 
with the literature. 

When the physical parameter values of the groups are analyzed numerically; it is seen that the highest 
flexibility values are the defenders and the lowest are the goalkeepers. It is seen that goalkeepers have the 
highest vertical jump and striker players have the lowest. Midfielders with the highest reaction speed values 
of 10 m, the lowest and defense and striker players. 

Aerobic capacity performed better than strikers, goalkeepers, defenders and midfielders at VO2 max 
KAH. In the light of the data obtained in this study, the distinctive feature among the positions is that the 
goalkeepers are tall, well bouncing and have high aerobic power, the defender is tall, the flexibility is high, 
the average values in terms of other parameters, the midfield players have low flexibility, compared to other 
players. It can be mentioned that short, less body weight, low speed, strikers are tall, high body weight, high 
speed and average parameters in terms of other parameters. 

4. Result 

To sum up; When we evaluate the data obtained from the study; Of the seven physical parameters 
measured by performance tests, a statistically significant difference between sites was found in only two 
parameters in total. This situation obtained; in parallel with other study results, it can be accepted as an 
indication that differences in physical and motoric features are disappearing among defensive, midfield and 
offensive players. In this way, the main reason for the decrease in the middle is; Depending on the 
development of modern football in today's world football, all players, including the goalkeeper, have extra 
duties besides their positions; In every region of the playing area, all players will be able to defend and 
attack in that area, join the defense and make it middle, attack player is expected to go up to the goal line, 
score goals from the goal line and make extra contributions to every minute of the game and tactically, the 
running distances of the players in the competition It is thought that the player in all positions including the 
goalkeeper caused him to approach each other regardless of discrimination and that the differences in 
performance parameters such as endurance, strength and speed, which were easily noticed among the 
positions in the past, started to decrease in today's football. In this case, in football nowadays, this situation 
has begun to be met normally. 

Namely; Footballers with a high level of durability, speed and strength can only be resisted with 
footballers with improved durability, speed and strength. This is why; all players must have similar physical 
and motoric characteristics, regardless of their position. 
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Abstract 

The aim of this study is to determine the relationship between perception of the future time and 
optimism levels of physical education and sports school students. The study group, non-probability 
sampling method chosen by Dumlupınar University for school of physical education and sports and 
studying in the average age was 22,49 ± 2,76, totally 405 university students participated in the study 
voluntarily. In the study, “Future Time Perception Scale” developed by Husman and Shell (32) and adapted 
by Avcı and Erden (57) and “Optimism Scale “developed by Balcı and Yılmaz (22) were used. Percentage 
and frequency methods for determining the distribution of participants’ personal information; Shapiro Wilks 
normality test was applied to determine whether the data had normal distribution and as a result of the 
analysis of the data after it was understood that the data were in accordance with the parametric test 
conditions; Independent T test, MANOVA, ANOVA and Pearson Correlation tests were used. According to 
the analysis results; significant differences were found in both participants’ perception of future time and 
optimism levels according to “Gender” and “Satisfaction with The Department They Read” There was a 
significant difference between the participants’ perception of future time according to “Department” 
variables and optimism levels according to “Age” variable. A positive and significant relationship was 
found between the participants’ perception of future time and their optimism levels. As a result, it was 
found that the participants’ perception of future time and their optimism levels differed significantly 
according to some demographic variables. 
Keywords: Physical Education and Sports, Future Time Perception, Optimism. 

1. Introduction 
The concept of time is gaining more importance day by day in the constantly changing and rapidly 

developing world (1). All the events that happen consecutively in everyday life are developed, experienced, 
and evaluated within the concept of "time". Time signifies life and wasting time means consuming life (2). 
Hence, insufficient time is one of the principal issues that people complain about (3-4). Since a relative point 
is referenced in defining time as an abstract concept and it changes from person to person, there are 
difficulties experienced. One of these difficulties remains the fact that time is intertwined with human life 
(5). 

In this sense, the perception of time and free time can also vary according to individuals (6). The 
lexical meaning of time represents the indefinite continued progress of existence and events in the past, 
present, and future as a whole (7). It is defined as the "period during which an action, or event existed, will 
exist or exists" by the Turkish Linguistic Society (8). It does not signify a subjective concept but it is a concept 
that exists in nature, which can be perceived and measured by our sensory organs (9). There are three types 
of time, namely physical, biological, and psychological. Physical time is defined by time and calendar. It 
follows a linear process that comes from the past, occurs in the present, and goes to the future (10). When the 
behaviors of individuals in their daily lives are considered to achieve a certain aim, these purposes may be 
related to fulfill the urgent needs or to realize an expectation in a short time or even to a dream to be realized 
in a distant future, like in five or ten years (11). The effect of the individual's expectations for the near and 
distant future on the current behaviors of the individuals has been one of the study areas of educational 
psychology since 1960s. In this process, the future time perspective (FTP) was used to describe this structure 
and it was defined as “the effect of the purposes to be fulfilled in the near or far future on the present time”  
(12). Also Future time perspective (FTP) refers to individuals’ perceptions of the future as either open-ended 
or limited (13). The perception of the future time consists of reflecting the personal psychological perception 
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rather than being a physical time period that everyone experiences (14). According to Nuttin (15), it is 
defined as “the effect of the individual's future goals on the current behavior”, while another definition is 
“the temporal structuring of the events taking place in the mind of the individual in a particular situation” 
(15). According to Sheldon and Vansteenkiste (16), it is defined as a “personal tendency to engage in the 
future”. The Future Time Perspective is one of the concepts that explains the behavior of the individual, it 
depends on his ability to predict what will happen to him in the distant future, where every one's life is 
divided into past, present and future, and no one can separate between them to help one to live his present 
while being not affected by the past or the future, but some are directed towards one of those time frames, 
and this trend may be positive or negative (17). There are variations in the future time perception of the 
individuals since it is related to psychological time rather than physical. While some individuals consider the 
very far future and may plan for it, some individuals only plan for the near future. In this context, it has been 
stated that the decision making is a key input for the perception of future in terms of having a career (18). 
Individuals that have a future time perspective, as a cognitive characteristic that can be changed based on 
the characteristics variables and cultural differences (19-20), embrace more goals for their futures and make 
long term-plans (15). There is no doubt that especially university students have concerns about the future 
and plans for it. The behaviors and opinions of the students  at school play an essential role in their future 
(18-21). Accordingly, the perspective of the individuals regarding the living conditions and events differ 
based on the personal characteristics of the individuals and their evaluations. Taking into consideration that 
the individuals evaluating the events positively can cope with the difficulties comfortably, optimism plays a 
significant role as one of the generalized expectations in human behavior.  (22). The individuals should 
maintain realistic expectations about the probability of experiencing positive events. Logical planning is 
required for solving the problem with the same realistic expectations and the individual should fight the 
negative situation by getting the energy and power to act.  In this case, optimism can be regarded as an 
emotion and a characteristic that can be learned and developed (23).Optimism can be described as positive 
expectations related to a particular situation or generalized as a personality trait. Optimists see the results as 
positive as possible. Optimism is a broader expectation that good, as opposed to bad, events are likely to 
occur in the future (24). Consequently, they make more efforts to achieve their goals (25). According to 
Harris and Middleton (26); optimism is explained as the dominant tendency to perceive positive events 
rather than negative events and to expect to experience these positive events. While Goleman (27) defines 
optimism as a powerful emotion and expectation towards the assumption that everything will be alright 
despite all the difficulties and obstacles, it is asserted that the optimistic attitude protects people against 
indifference, hopelessness or depression and brings benefits in life (28).When optimists face a problem, they 
want to take an active role in the solution of the problem and seek solutions instead of waiting for the 
problem to be solved. Since they believe the problems exist for being solved, they strongly believe that one 
of the alternative solutions they find would solve the problem(29). When the literature has been examined in 
the last 10 years, it has been determined that optimism, career optimism and also future time perception 
studies have increased (30). The studies conducted with university students confirm and reveal that 
optimism increases with psychological health and harmony (31). In this context, the aim of the present study 
is to evaluate the future time perception of university students and optimism levels. 

2. Method 
2.1. Participants 

The sample of the study consisted of 405 university students participating voluntarily in the study and 
studying in Dumlupınar University School of Physical Education and Sports. While 147 participants were 
male, 258 of them were women. The mean age of the sample group was 22.49 ± 2.76. 

  
 2.2. Data Collection Instrument 

The Future Time Perception Scale developed by Husman and Shell (32) adapted into Turkish and 
examined in terms of reliability and validity by Avcı and Erden (57) to measure the future time perception of 
the participants was used.  FTPS consists of 27 items. The scale evaluates on a 5-point Likert-type scale from 
(5) "totally agree" to (1) "totally disagree". The scale includes four subscales: commitment (12 items), value (7 
items), extend (5 items) and speed (3 items). Commitment subscale consists of items no. 1, 5, 7, 8, 12, 13, 17, 
19, 21, 23, 25 and 27 while value subscale consists of items 2, 6, 9, 14, 15, 18 and 22. Speed subscale consists of 
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11, 16 and 26 while the extent subscale consists of items 3, 4, 10, 20 and 24.  The items 1, 7, 8, 11, 13, 15, 16, 17, 
23, 25, 26 and 27 are reverse coded. The score of the subscales is obtained by dividing the score obtained 
from the relevant items by the number of items. The score obtained from all subscales varies between 1-5. 
The high scores obtained from the subscales show that there is an increase in the characteristics measured by 
the subscale. Explanatory factor analysis was used for the validity of the study.  Cronbach alpha coefficients 
obtained in the reliability study of the scale are .78 for FTSP, .82 for the commitment subscale, .72 for the 
value subscale .72 for the speed subscale, .74 for the extent subscale (57). 

It was designed by Balcı and Yılmaz (22) to measure the optimism levels of university students. The 
Optimism Scale, designed as a 4-point Likert-type scale, consists of 24 items in total. The reliability of the 
scale was calculated by means of three methods: Cronbach Alpha Internal Consistency, re-tests, and split-
half reliability. Cronbach Alpha coefficient of the scale was .96. The optimism scale is a 4-point Likert-type 
scale. The participants were asked to prefer one of these options for every item of the scale, (1) Nothing like 
me at all, (2) Not like me, (3) Sometimes like me, and (4) Just like me. Some of the items (1, 6, 8, 9, 11) were 
reversely scored. The lowest score participants can get from the scale is 24 whereas the highest score is 96. 
The higher score means the individual is perceived as "optimistic" 

2.3. Data Analysis 
The percentage and frequency methods were used for identifying the distribution of the personal 

information of the participants while the Shapiro Wilks test of normality was performed to ascertain 
whether the data obtained a standard distribution. After investigating that the data was suitable for 
parametric test conditions,  

3. Results 

Table 1. Distribution of personal information of the participants 

Variables  F % 

Gender 

Female 258 63,7 

Male 147 36,3 

Total 405 100 

Age 

17–20 130 32,1 

21-23 177 43,7 

24 and over 98 24,2 

Total 405 100 

Department 

Physical Education and 
Sports Teaching 

100 24,7 

Coaching 101 24,9 

Sports Management 103 25,4 

Recreation 101 24,9 

Total 405 21,7 

Grade 

1st Grade 102 25,2 

2nd Grade 76 18,8 

3rd Grade 111 27,4 

4th Grade 116 28,6 

Total 405 100 

Is it the targeted department 

Yes 340 84,0 

No 65 16,0 

Total 405 100 

The statistical findings related to the gender, age, department, and grade of the participants and 
whether they are pleased about their selection of department are presented in Table 1. According to the 
results of the analysis; 63.7% of the participants consist of “Women” while 36.3% of them are “Men”; 43.7% 
of them are aged between 21 to 23 years, 25.4% of them are studying in the department of “Coaching”. 28.6% 
of them are studying in the "4th grade", and 84% of them are studying in the department they have targeted. 
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Table 2. MANOVA test results according to the gender of the participants 

 
Female 

(N = 258) 
              Male 

                (N = 147) 
   

 Mean Std.  Mean Std.  Std. 
Deviation 

F p 
Future Time Perception 
Scale 

2.85 0.40 2.93 0.45 1-403 3.379 .067 
    Commitment 2.69 0.46 2.78 0.49 1-403 2.953 .086 
    Value 3.16 0.61 3.19 0.69 1-403 1.163 .687 
    Extent 2,96 0.53 3.04 0.46 1-403 2.417 .121 
    Speed 2.82 0.90 2.90 0.92 1-403 1.717 .398 
Optimism Scale 2.59 0.42 2.68 0.38 1-403 4.193 .041* 

MANOVA results of the future time perception and optimism level of the participants according to 
gender are shown in Table 2. According to the results of the analysis, it was noted that the principal effect of 
both future time perception and optimism levels with respect to gender was not found significant [λ=0.974, 
F(6,398)=1.775, p>0.05]. Nevertheless, male participants had a higher mean than female participants in the 
optimism scale. [F(1,403)=4.193, p<0.05].  

Table 3. MANOVA test results according to the age of the participants 

 
17-20 years old 

(N = 130) 
21-23 years old 

(N = 177) 

 24 Years and Above 
(N = 98) 

   

 Mean Std.  Mean Std. 
Deviation  

Mean Std.  Sd F p 

Future Time 
Perception Scale 

2.88 0.30 2.84 0.50 2.90       0.30 2-402 .422 .656 

Commitment 2.70 0.33 2.73 0.51 2.79       0.55 2-402 .195 .823 

Value 3.15 0.64 3.05 0.71 3.28       0.58 2-402 3.770 .024* 

Extent 2.95 0.51 2.98 0.53 3.08       0.42 2-402 1,846 .159 

Speed 2.81 0.87 2.84 0.91 2.89       0.93 2-402 .305 .737 

Optimism Scale 2,61 0.42 2.67 0.42 2.72       0.32 2-402 2.984 .050* 

MANOVA results of the future time perception and optimism level of the participants according to 
the age of the participants are shown in Table 3. It was concluded that the principal effect of both future time 
perception and optimism levels with respect to age was not found significant according to the results of the 
analysis [λ=0.966, F(12,94)=1.163, p>0.05]. However, it was found that the mean scores of participants aged 24 
and over had a higher average than other participants in the subscales of value [F(2,402)=3.770, p<0.05]  
Nonetheless, participants aged 24 and over had a higher average than other participants in the optimism 
scale. [F(2,402)=2.984, p<0.05]. 

 Table 4. MANOVA test results of the participants according to the department 

 
Physical Education 

and Sports Teaching 
(N = 100 )  

Coaching 
(N = 101) 

Sports Management  
 (N = 103)  

Recreation  
 (N = 101)   

   

 Mean Std. Mean Std. Mean Std. Mean     Std. Sd. F p 

Future Time 
Perception Scale 

2.83 0.46 2.78 0.40 2.94       0.38      2.94       0.44 3-401 1.587 .656 

Commitment 2.79 0.40 2.61 0.44 2.61       0.51      2.81       0.51 3-401 2.203 .006* 

Value 3.14 0.61 3.07 0.62 3.10       0.66     3.38       0.64 3-401 .451 .002* 

Extent 3.00 0.52 3.00 0.43 2.95       0.52     3.10       0.43 3-401 2.529 .170 

Speed 2.75 0.76 2.86 0.97 2.89       0.97     2.94       0.91 3-401 3.963 .521 

Optimism Scale 2,61 0.43 2.64 0.40 2.62       0.40     2.73      0.34 3-401 2.776 .140 

MANOVA results of the future time perception and optimism level of the participants according to 
the department of the participants are presented in Table 4. According to the results of the analysis, it was 
found that the principal effect of both future time perception and optimism levels were not significant with 
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respect to the department variable [λ=0.909, F(18,112)=2.131, p>0.05]. However, it was found that the mean 
scores of students studying in recreation were higher than those studying in other departments in subscales 
of commitment [F(3,401)=2.203, p<0.05]  and value [F(3,401)=.451, p<0.05] of future perception scale.  

Table 5. MANOVA test results of the participants based on whether it was the targeted department of the participant 

 Yes (N = 340)               No (N = 65)    

 Mean Std.  Mean Std.  Sd. 
Deviation 

F p 

Future Time Perception Scale 2.87 0.43 2.92 0.42 1-403 .902 .343 

Commitment 2.70 0.46 2.84 0.51 1-403 4.555  .033* 

Value 3.10 0.62 3.18 0.65 1-403 .766 .382 

Extent 2,93 0.50 3.00 0.49 1-403 2.004 .158 

Speed 2.82 0.92 3.03 0.82 1-403 2.943 ,087 
Optimism Scale 2.52 0.38 2.67 0.43 1-403 7.933   .005* 

MANOVA results of the future time perception and optimism level of the participants based on the 
fact whether it was the targeted department of the participants. According to the results of the analysis, it 
was found that the principal effect of both future time perception and optimism levels were not significant 
according to the fact whether the students study at the department they aimed [λ=0.951, F(6,398)=3.393, 
p>0.05]. However, the average scores of the happy participants with the department they are studying in are 
higher on the "Commitment" [F(1,403)=2.203, p<0.05] sub-dimension of the future perception scale. In the 
optimism scale, the mean scores of the students were higher in the participants who were studying at the 
department they targeted [F(1,403)=7.933, p<0.05]. 

Table 6. Correlation Results Between Future Perception Scale and Optimism Scale 

Pearson correlation test applied to determine whether there was a relationship between the future 
time perception scale and the sub-dimensions of optimism scale. According to the test results, it was noted 
that there was a positive and significant relationship between the time perception scale and the optimism 
scale (p<0.05). 

5. Discussion and Conclusion 
This study was carried out to examine students' future perceptions and optimism levels according to 

their education in the faculties of sports sciences; When the literature is examined, studies that predict and 
analyze the relationship between future perception and optimism are important because they are limited. In 
this direction; according to the analysis results conducted within the scope of the study; it was concluded 
that the principal effect of both future time perception and optimism levels according to gender was not 
significant. When the literature was examined, many studies supported this finding and implied that 
optimism did not differ based on the gender (33-34-35-36-37-38-39-40-41-42-43-44-45-46-47-48). On the other 
hand, there is a considerable amount of study implying that optimism differs based on gender. While there 

Sub-Dimensions       1 2 3 4       5            6 

Future Time 
Perception Scale 

 1      

       

Commitment 
 .842 1     

     .000**      

    Value 
 .661 .290 1    

     .000**   .002*     

    Extent 
 .206 .127 .268 1 

     .000**     .010**   .000*  

    Speed 
    .576   .483   .091        .031           1 

        .000**       .000**     .046*        .039*  

Optimism Scale 
    .114   .041   .225        .860  .624        1 

         .022**       .039**     .000*        .000*  .008*  
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are studies revealing that there is a difference in favor of the women, (49-50-51-52-53) some studies have 
stated that there is a difference in favor of men (54-35). According to the results of MANOVA regarding the 
perception of time and optimism based on the age of the participants; it was highlighted that the principal 
effect of both future perception and optimism levels based on age was not significant. While this result was 
in parallel with the study of Dallı and Pekel, there was a contradiction compared to the study conducted by 
Nurmi (56) since it has noted that the age has an effect on future perception. Hırlak et al. (47) have concluded 
that age does not have a significant effect on the level of optimism in their study. According to the results of 
the analysis; it was concluded that the main effect of both future time perception and optimism levels was 
not significant based on the department variable. This result supports the study of Hirlak et al. (47) revealing 
that there is no significant effect of the department variable on the level of optimism. Nevertheless, the mean 
scores of the students studying in the recreation section in the sub-dimensions of “Commitment” and 
“Value” at the factor level of the future perception scale are higher than the students studying in the other 
departments. This result is found to be similar to the result that Dallı and Pekel (48) obtained in their study 
determining that the highest score in the sub-dimension of “Commitment” belongs to the students studying 
in the Recreation department.  Unlike the results of our study, when the “Value” dimension was considered; 
it has been found that the highest score belongs to the students studying at the physical education and sports 
teaching department. On the other hand, Üstün et al. (55) determined a significant difference in the extent of 
sub-dimension in favor of the students of the recreation department in their study. According to the results 
of the analysis, it was found that the principal effect of both future time perception and optimism levels was 
not significant. It was concluded that the principal effect of both future time perception and optimism levels 
were not significant according to the fact whether the students studying at the departments they aimed. 
However, the mean scores of the participants studying in the department they targeted are higher in the 
"Commitment" subscale of future time perception scale. In the optimism scale, the mean scores of the 
students are higher in the participants studying in the department they targeted. Demir and Murat (46) and 
Dallı and Pekel (48) have stated that there is a significant difference in terms of optimism among the 
participants currently studying and not studying at the department they targeted. According to the Pearson 
correlation test applied to determine whether there is a relationship between the future time perception scale 
and the sub-dimensions of optimism scale, it has been noted that there is a positive and significant 
relationship between the time perception scale and the optimism scale. In this regard, it is possible to state 
that individuals, who are optimistic can make a long-term plan and have greater expectations from life.  

References 
1. Çuhadar, A., Demirel, M., Er, Y., Serdar, E. Lise Öğrencilerinde Boş Zaman Yönetimi Ve Gelecek Beklentisi 

Ilişkisi. Journal of International Social Research, 2019; 12:66, 1498-1505. 
2. Baltaş, Z., Baltaş, A. Stres Ve Başa Çıkma Yolları. İstanbul: Remzi Kitabevi; 2012.  
3. Akatay, A. Örgütlerde Zaman Yönetimi. Selçuk Üniversitesi Sosyal Bilimler Dergisi. 2008; 10:1, 282-300. 
4. Gülbahçe, Ö. Boş Zamanları Değerlendirme Alışkanlıkları (Türkiye Örneği). Yayınlanmamış Yüksek Lisans 

Tezi, Atatürk Üniversitesi, Erzurum; 1996. 
5. Avcı, S. Öğretmen Adaylarının, Gelecek Zaman Algıları, Akademik Alandaki Arzularını Erteleme 

Konusundaki Isteklilikleri, Algılanan Araçsallıkları, Sosyo-Ekonomik Düzeyleri Ve Akademik Başarıları 
Arasındaki Açıklayıcı Ve Yordayacı Ilişkiler Örüntüsü. Yayımlanmamış Doktora Tezi, Marmara Üniversitesi; 
2008. 

6. Gürbüz, B., Henderson, K. Exploring The Meanings of Leisure Among Turkish University Students. Croatian 
Journal of Education: Hrvatski Časopis Za Odgoj I Obrazovanje, 2013;15(4), 927-957. 

7. Smith, H.W. Hayatı Ve Zamanı Yönetmenin 10 Doğal Yasası, Çeviren: Aslı Cıngıl Çelik, Rota Yayın Yapım 
Tanıtım, İstanbul; 1998.  

8. TDK (2019). Türk Dil Kurumu Büyük Türkçe Sözlük, 
Http://Www.Tdk.Gov.Tr/Index.Php?Option=Com_Bts&Arama=Kelime&Guid=Tdk.Gts.5cc83aab54b402.542
20793 (Erişim Tarihi: 30.04.2019).  

9. Gürbüz, M., Aydın, A. H. Zaman Kavramı Ve Yönetimi. Kahramanmaraş Sütçü İmam Üniversitesi Sosyal Bilimler 
Dergisi, 2012; 9:2, 1-20. 

10. Passing, D. Future Time Span as A Cognitive Skill in Future Studies. Futures Research; 2003. 
11. Simons, J., Dewitte, S., Lens, W. The Role of Different Types of Instrumentality In Motivation, Study Strategies, 

And Performance: Know Why You Learn, So You'll Know What You Learn! British Journal of Educational 

http://www.ijaep.com/
http://www.tdk.gov.tr/index.php?option=com_bts&arama=kelime&guid=TDK.GTS.5cc83aab54b402.54220793
http://www.tdk.gov.tr/index.php?option=com_bts&arama=kelime&guid=TDK.GTS.5cc83aab54b402.54220793


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

115 
 

Psychology,2004; 74(3), 343-360. 
12. Lens, W. The Motivational Significance of Future Time Perspective: The Homecoming of A Concept. 

Psychologica, 1988; 1, 27–46. 
13. Katana, M., Hill, P. L., Allemand, M. Future Time Perspective and Affect in Daily Life Across Adulthood and 

Old Age: Findings from Two Micro‐Longitudinal Studies. Journal of Personality; 2020. 
14. Husman, J. E., Shell, D. F. Beliefs and Perceptions About the Future: A Measurement of Future Time 

Perspective. Learning and Individual Differences, 2008; 18(2), 166–175. 
15. Nuttin, J., Lens, W. Future Time Perspective and Motivation: Theory and Research Method. Belgium: Lawrence 

Erlbaum Associates; 1985. 
16. Sheldon, K. M., Vansteenkiste, M. Time Travel Via Goals: Implications and İssues. Understanding Behavior in 

The Context of Time: Theory, Research and Applications. Ed. Elen Strathman, Jeff Joireman. Mahwah, Nj, Usa 
Lawrence Erlbaum Associates: 2005;143-165. 

17. Yousef, A. M. I. Future Time Perspective in Its Relationship to Academic Tasks Procrastination For Secondary 
Stage Students. Journal of Research in Curriculum Instruction And Educational Technology, 2020; 6(1), 81-113. 

18. Walker T.L., Tracey T.J.G. The Role of Future Time Perspective in Career Decisionmaking. Journal of Vocational 
Behavior, 2012; 81, 150–158. 

19. Greene A, & Wheatley Ms. I’ve Got a Lot to Do and I Don’t Think I’ll Have the Time: Gender Differences In 
Late Adolescents’ Narratives Of The Future. Journal of Youth and Adolescence, 1992; 21(6), 667-686. 

20. Nurmi J.E., Poole M.E.& Kalakoski V. Age Differences in Adolescent Future-Oriented Goals, Concerns, And 
Related Temporal Extension in Different Sociocultural Contexts. Journal of Youth and Adolescence, 1994; 23, 471-
486. 

21. Corso M.J., Bundick M.J., Quaglia R.J. Haywood D.E. Where Student, Teacher, And Content Meet: Student 
Engagement in The Secondary School Classroom. American Secondary Education, 2013; 41(3), 50-61. 

22. Balcı, S., Yılmaz, M. İyimserlik Ölçeğinin Geçerlilik Ve Güvenilirlik Çalışması. On Dokuz Mayıs Üniversitesi 
Eğitim Bilimleri Fakültesi Dergisi, 2002; 14, 54-60. 

23. Gençoğlu, C. Üniversite Öğrencilerinin İyimserlik Düzeyleri Ile Kişilik Özellikleri Arasındaki İlişkinin 
İncelenmesi. Yayımlanmamış Yüksek Lisans Tezi. Samsun: Ondokuz Mayıs Üniversitesi, Sosyal Bilimler 
Enstitüsü; 2006. 

24. Shanahan, M. L., Fischer, I. C., Rand, K. L. Hope, Optimism, And Affect as Predictors and Consequences Of 
Expectancies: The Potential Moderating Roles Of Perceived Control And Success. Journal of Research In 
Personality, 2020; 84, 103903. 

25. Carver, C. S. Scheier, M.F. (1998). On The Self-Regulation of Behavior. New York: Cambridge University Press; 
1998. 

26. Harris, P., Middleton, W. The Illusion of Control And Optimism About Health: On Being Less At Risk But No 
More In Control Than Others. British Journal Of Psychology, 1994; 33, 369-386. 

27. Goleman, D. Duygusal Zeka. İstanbul: Varlık Yayınları; 2000. 
28. Mcginnis, A.L. İyimserliğin Gücü. (Çev: Asude, K.). İstanbul: Beyaz Yayınları; 1998. 
29. Fellman, E. Olumlu Düşünme Gücü. B. Başak Ve S. Özçallı. (Çev.). İstanbul: Beyaz Yayınları; 2000. 
30. Eva, N., Newman, A., Jiang, Z., Brouwer, Mcareer Optimism: A Systematic Review And Agenda For Future 

Research. Journal Of Vocational Behavior, 2020; 116, Part B, 103287. 
31. Chang, E. C. Dispositional Optimism And Primary And Secondary Appraisal Of A Stressor: Controiing For 

Confounding Influences And Relations To Coping And Psychological And Physical Adjustment. Journal Of 

Personality And Social Psychology, 1998; 74(4), 1109-1120. 
32. Husman, J. E., Shell, D. F. Beliefs And Perceptions About The Future: A Conceptualization And Measurement 

Of Future Time Perspective. Paper Presented At The Xxvi International Congress Of Psychology, Montreal, 
Canada; 1996. 

33. Coll, J. E., Draves, P. R. An Examination Of The Relationshıp Between Optimism And Worldview Among 
University Students. College Student Journal, 2008;  42(2), 395-401. 

34. Shawaqfeh, B., Almahaireh, A. Technowellness And Its Relationship With Happiness And Optimism Among 
University Of Jordan Students. Journal Of Social Studies Education Research. 2019; 10(2), 145-167. 

35. Puskar, K.R., Bernardo, L.M., Ren, D., Haley, T.M., Tark, K.H., Switala, J., Siemon, L. Selfesteem And Optimism 
In Rural Youth: Gender Differences, Contemporary Nurse, 2010; 34(2), 190-198. 

36. Eryılmaz, S. Üniversite Öğrencilerinde Psikolojik Sağlamlığı Yordamada Yaşam Doyumu, Benlik Saygısı, 
Iyimserlik Ve Kontrol Odağının Incelenmesi. Yüksek Lisans Tezi, Muğla Sıtkı Koçman Üniversitesi Eğitim 
Bilimleri Enstitüsü; 2012. 

37. Erdoğan, O. İlköğretim Öğretmenlerinin Öz Yeterlik Ve Başarı Algılarında Yordayıcı Olarak Akademik 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

116 
 

Iyimserlik, Umut Ve Mesleki Haz. Yüksek Lisans Tezi, Gazi Üniversitesi Eğitim Bilimleri Enstitüsü; 2013. 
38. Gülcan, A. Genç Yetişkinlerde Iyimserliğin Mutluluk Ve Yaşam Doyumu Üzerindeki Etkisinin Incelenmesi. 

Yüksek Lisans Tezi, Fatih Üniversitesi Sosyal Bilimler Enstitüsü; 2014. 
39. Uzun, E.B. Sınıf Öğretmenlerinin Sahip Olduğu Değerler Ile Akademik Iyimserlik Düzeyleri Arasındaki Ilişki. 

Yüksek Lisans Tezi, Gazi Üniversitesi Eğitim Bilimleri Enstitüsü; 2014. 
40. Oda, B. 11–13 Yaş Grubundaki Spor Yapan Ve Yapmayan Öğrencilerin Iyimserlik Ile Saldırganlık Düzeylerinin 

Incelenmesi. Yüksek Lisans Tezi, Ondokuz Mayıs Üniversitesi Sağlık Bilimleri Enstitüsü; 2014. 
41. Gençoğlu, C., Alkan, E., Koçyiğit, M. Bir Mit Olarak Iyimserlik; Kızlar Mı Erkekler Mi Daha Iyimser?. Elektronik 

Sosyal Bilimler Dergisi, 2014; 13:50, 129-138. 
42. Katanalp, H. B. Farklı Branş Öğretmenlerinin Akademik Iyimserlikleri Ile Mesleki Benlik Saygıları Arasındaki 

Ilişkinin Incelenmesi Üzerine Bir Araştırma. Yüksek Lisans Tezi, Düzce Üniversitesi Sosyal Bilimleri Enstitüsü; 
2015. 

43. Kökseven, Ç. İlkokul Öğretmenlerinin Akademik Iyimserlik Düzeyleri Ile Iş Doyumları Arasındaki Ilişki. 
Yayımlanmamış Yüksek Lisans Tezi, Uludağ Üniversitesi Eğitim Bilimleri Enstitüsü; 2015. 

44. Şahin, Y. Üniversite Öğrencilerinin Mutluluk, Iyimserlik Ve Özgecilik Düzeylerinin Incelenmesi. 
Yayımlanmamış Yüksek Lisans Tezi, Gaziosmanpaşa Üniversitesi Eğitim Bilimleri Enstitüsü; 2015. 

45. Ergen, Y. Sınıf Ög ̆retmenlerinin Sınıf Yönetim Becerileri, Akademik Iyimserlikleri Ve Mesleki Bağlılıkları 
Arasındaki Ilişki (Malatya Ili Örneği). Yayımlanmamış Doktora Tezi, Ondokuz Mayıs Üniversitesi Eğitim 
Bilimleri Enstitüsü; 2016. 

46. Demir, R., Murat, M. Öğretmen Adaylarinin Mutluluk, Iyimserlik, Yaşam Anlami Ve Yaşam Doyumlarinin 
Incelenmesi, Uluslararası Toplum Araştırmaları Dergisi-International Journal of Society Researches, 2017; 7(13).  

47. Hırlak, B., Taşlıyan, M., Sezer, B. (2017). İyimserlik Ve Yaşam Doyumu Arasındaki Ilişki, Demografik 
Özellikler Bağlamında Algı Farklılıkları: Bir Alan Araştırması. Kahramanmaraş Sütçü İmam Üniversitesi İktisadi 
Ve İdari Bilimler Fakültesi Dergisi, 2017; 7(1), 95 – 116. 

48. Dallı, M., Pekel, A.  Spor Bilimleri Fakültesinde Öğrenim Gören Öğrencilerin Gelecek Zaman Algı Düzeyleri Ile 
Zaman Yönetimi Davranışlarının Bazı Değişkenlere Göre Değerlendirilmesi. Journal of Human Sciences, 2017; 
14(2), 1420-1434. 

49. Aymir, C. Optimistic Vs. Pessimistic Explanatory (Attributional) Style as A Predictor Of Job Performance In 
Insurance Sector. Yayımlanmamış Yüksek Lisans Tezi, Marmara Üniversitesi Sosyal Bilimler Enstitüsü; 2004. 

50. Parmaksız, İ. Öğretmen Adaylarının Benlik Saygısı Düzeylerine Göre Iyimserlik Ve Stresle Başa Çıkma 
Tutumlarının Incelenmesi. Yüksek Lisans Tezi, Selçuk Üniversitesi Eğitim Bilimleri Enstitüsü; 2011. 

51. Ünüvar, Ş., Avşaroğlu, S., Uslu, M. An Evaluation of Optimism and Life Satisfaction of Under Graduate 
Students in The School of Tourism and Hotel Management, Asian Social Science, 2012; 8, 12. 

52. Bilajac, L., Marchesi, V.V., Tešić, V., Rukavina, T. Life Satisfaction, Optimism and Social Capital As Predictors 
Of Mental Health Of The Recipients Of Financial Welfare From The State, Psychiatria Danubina, 2014; 26, 3, 435-
441. 

53. Karaçam, A., Pulur, A. Beden Eğitimi Ög ̆retmenlerinin Başarı Algısı, Akademik Iyimserlik, Psikolojik Iyi Oluş 
Ve Fiziksel Saygı Düzeylerinin Incelenmesi. Uşak Üniversitesi Eğitim Aras ̧tırmaları Dergisi, 2016; 3(1), 1-22 

54. Açıkgöz, S. Üniversite Öğrencilerinin Beslenme Alışkanlıkları Ile Özyetkinlik Ve Iyimserlik Ilişkisi: Ankara 
Üniversitesi Örneği. Yüksek Lisans Tezi, Ankara Üniversitesi Sağlık Bilimler Enstitüsü; 2006. 

55. Üstün, Ü.D., Gümüşgül, O., Demirel, M., Demirel, D.H. (2016). Gelecek Zaman Algısı: Beden Eğitimi Ve Spor 
Yüksekokulu Öğrencilerine Yönelik Bir Çalışma. İü Spor Bilimleri Dergisi, 2016; 6(1). 

56. Nurmi, J.E. How Do Adolescents See Their Future? A Review of the Development of Future Orientation and 
Planning. Developmental Review, 1991; 11, 1-59. 

57. Avcı, S., Erden, M. Gelecek Zaman Algısı Ölçeği Türkçe Formunun Geçerlik Ve Güvenirlik Çalışması. Çukurova 
Üniversitesi Eğitim Fakültesi Dergisi, 2009; 3, 1-12 

  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

117 
 

Effect of Plyometric Training on Speed Parameters (A Meta-Analysis 
Study) 

2Mehmet Söyler  nda1 İdris Kayantaş 

1Bingöl University- Physical Education and Sports Academy-Bingöl-Turkey.  
2Çankırı Karatekin University, Yaprakli Vocational School, Çankırı, Turkey. 

Abstract 
The basic purpose of this study is to combine the results of studies on the effect of plyometric training 

on speed in different places and times and to reveal the overall effect sizes of these results. For this purpose; 
2000-2020 year include plyometric training methods of influence on the subject of studies on the speed 
parameter in Turkey The Council of Higher Education of the National Thesis Archive, Google and academic 
journals park website published postgraduate theses and research articles on their sites handled the work 
which fulfilled the criteria for inclusion of studies It was obtained. Studies that do not meet the specified 
criteria are excluded from our research. For studies with higher heterogeneity values than normal, 
moderator analyzes of variables such as age, training period, sports branch and publication type were 
performed. Comprehensive Meta-Analysis (CMA) program was used for experimental meta-analysis. 
According to the results of the meta-analysis data of this study, the effect of plyometric training on the speed 
property is 0,721 in the fixed effects model for the 10 meter speed feature; in the random effects model, it has 
a medium level of 0,724 effect size, and 0,676 in the fixed effects model for 20 meters speed; It has been 
determined that it has medium effect size with 0,725 effect size in random effects model, 0,574 in fixed effects 
model for 30 meters speed feature, and medium effect size with 0,645 effect size in random effects model. 
According to the results of this study, it can be said that plyometric training is moderately effective for the 
development of speed feature. 
Keywords: Training, Plyometric, Plyometric Training, Meta-Analysis. 

1. Introduction 
Plyometric; is a compound word derived from the Greek word pleion meaning "more" and metric 

meaning "measure". Therefore, the word plyometric means to measure more or develop more. Although the 
term plyometric has been used since 1970, plyometric studies have been used for a very long time. But some 
authors have suggested that plyometric exercises were put forward by the Russians to demonstrate how 
useful these exercises are. According to Bompa, this means ignoring all children who have played hopscotch 
and jumped rope. It is because these games are nothing but plyometric exercises (Bompa, 2001). 

Plyometric appears as a training technique preferred by athletes to develop strength and explosive 
power in all sports branches (Chu, 1998). In other words, plyometric workouts are resistance workouts that 
involve rapid stretching of the muscle in a short period of time, from eccentric contraction to concentric 
contraction to produce a strong movement (Şimşek, 2002). 

Plyometric studies can be used in many different ways, including jumping exercises for the lower 
extremity region of the body and activities with health balls for the upper extremity region of the body. 
Plyometric studies need to understand not only how to do these exercises, but also how to implement and 
change a plyometric training program, and how to use the program in the most advantageous way. It is 
wrong to do too many repetitions in a workout. The important thing is the effectiveness of the study. Speed 
and strength come to the fore rather than durability. The studies should be done in sets with sufficient rest 
intervals between them. (Sevim, 2002). 

It is important to use plyometric studies to accommodate strength training. Plyometric exercises are 
developed as a result of the elastic shortening and lengthening of the muscles. This elastic back state 
provides more power increase in activities such as jumping, bouncing. Body weight is usually 33% of the 
maximal strength of the leg. This rate is compatible with development studies (Sharky, J, B. 1986). 

Meta-Analysis is a literature review form for scientific research. Unlike other literature scanning 
methods; it is based on statistical methods in gathering and combining research findings and during the 
analysis phase (Durlak, 1995). Meta-Analysis is also the process of converting many research findings that 
have been studied before into a common unit of measurement and comparing them and revealing the 
magnitude of their effects by statistical operations (Rudy, 2001). 
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2. Method 
In this study, meta-analysis method was used. According to Durlak (1995), meta-analysis; It is a 

method of reinterpretation by analyzing the findings obtained by combining the results of many studies, 
independent of each other, about a previously determined subject. For this method, quantitative data is 
presented to the researchers by considering the experimental research results; By combining the results of all 
the researches, more definitive statements can be obtained about the emergence of a general judgment and 
the results obtained by increasing the statistical significance level of the research (Dinçer, 2014; Sağlam & 
Yüksel, 2007). Combining the results of multiple studies conducted in a field by combining them, increasing 
the validity of other studies with similar results, can be considered as the most important feature of meta-
analysis research (Abramson & Abramson, 2001; Sağlam & Yüksel, 2007). 

2.1. Collection of Data  
For this research; in Turkey, in The Council of Higher Education National Thesis Archive in the 

impact of the subject areas on speed parameters of plyometric training method, Google and academic 
journals parking scanning from published postgraduate theses and research papers on their website method 
Situated 2 doctoral 4 thesis for 10 m, 1 doctoral thesis and 7 Master thesis for 20 m, 5 doctoral theses for 30 m, 
22 master thesis and 3 research articles are in accordance with the inclusion criteria and are dealt for the 
study. The total number of samples within the scope of the studies is 138 for 10, 204 for 20 m, and 859 for 30 
m. The studies were obtained by scanning the keywords "training, plyometric training, plyometric". These 
studies are included in the meta-analysis method if they contain data suitable for the analysis. The selection 
criteria of the researches used in this meta-analysis research are: 

 Examination of the effects of plyometric training on the speed parameter, 
 Having a doctoral thesis, postgraduate thesis or research article published in the Council of Higher 

education national thesis center, Google academic and magazine park websites, 
 Experiment and control groups of the researches, plyometric training practices in the experimental 

group Traditional practice practices in the control group 
 Sample sizes, standard deviations, and arithmetic means 
Researches that do not meet the selection criteria have been eliminated. Suitable studies were recorded 

in Microsoft Excel program using a coding form. 

2.2. Analysis of Data  

Experimental meta-analysis method was used in our research. Comprehensive Meta-Analysis 
(CMA) program was used in experimental meta-analysis. In this analysis, the effect size, in which the 
effect size is calculated according to the experimental and control groups, means the standardized 
average difference between the groups (Malofeeva, acted from 2005, Çelik, 2013). 

The interpretation of the effect sizes obtained as a result of the meta-analysis was made by using 
Cohen's (1988) classification scale below. 

Table 2.1. Cohen's scale of effect size classification (Cohen, 1988). 

-0.15≤d<0.15 Insignificant level 0.75≤d<1.10 Large level 

0.15≤d<0.40 Low level 1.10≤d<1.45 Very Large level 

0.40≤d<0.75 Average level 1.45≤d Perfect level 

3. Findings 
3.1. Effect of Plyometric Training on 10 M Speed  

The publication bias, heterogeneity test and the fixed effects and the random effects model findings of 
the 6 studies included in the meta-analysis are given below. 

3.1.1. Publication Bias Findings  
In this study, publication bias funnel scatter plot and another method, Orwin’s Error Protection 

Number (Orwin’s Fail Safe N) results were tested. One of the indicators of the lack of publication bias in the 
study is that the studies included in the study are expected to spread symmetrically around the vertical line 
showing the combined effect sizes (Borenstein et al. 2009: 284). 
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Figure 3.1.1. Funnel Plot Graphic belongs to 10 Meters Speed Feature 

 

For these 6 studies included in the study, in order to have publication bias, most of the studies would 
be collected at the bottom of the funnel shape or only part of the vertical line and outside the funnel graph. 
When Figure 3.1.1 is examined, almost all of the studies are in the funnel and it can be said that they show an 
almost symmetrical distribution around the average effect size. By looking at this situation, publication bias 
can be said. The results of Orwin's Error Protection Number N test, which is another method of evaluating 
the publication bias, are given in the table below. 

Table 3.1.1. Orwin’s Error Protection Number N Results 

Element Values 

Std. Average Difference in Observed Studies 0,27122 
Std. Average Difference for “Insignificant” Value 0,01000 

Std. Average difference in Lost Studies 0,00000 
Std. Average Difference in required studies to bring a values below 0,01 427,000 

When Table 3.1.1 is analyzed, it is seen that the number of studies that will reduce the average effect 
size value of the 6 studies included in the meta-analysis to almost insignificant level is 427. Except for this 6 
study, in Turkey; it is considered that it is not possible to reach 427 more studies on this subject. According 
to this result, we can say that there is no publication bias in this study. 

3.1.2. General Effect Size Findings 

Table 3.1.2. Heterogeneity Test 

Q-Value χ2 P- Value I2 

15,901 5,000 0,007 68,555 

When Table 3.1.2 is analyzed, it is seen that the Q statistical value of the studies is 15.901 according to 
the fixed effects model. This value indicates that the 5 degrees of freedom chi-square (χ2) value is greater 
than 11,071, and the effect sizes are moderately heterogeneous under the fixed effects model. For this reason, 
the moderator analysis results of the age group and type of publication are calculated and shown below. 
Developed as another complement of Q statistics, I2 gives us more reliable results for heterogeneity 
(Petticrew & Roberts, 2006; Yıldırım, 2014). In contrast to the Q statistics, the I2 statistics are not affected by 
the number of studies included in the study. In the interpretation of the level of heterogeneity for I2, it results 
in 25% low level of heterogeneity, 50% of medium level heterogeneity and 75% of high level of heterogeneity 
(Cooper et al., 2009, p. 263). As a result of the homogeneity tests (Q and I2) for the Speed property variable, 
the model was turned into a random model for joining because there was a moderate level of heterogeneity 
between the studies. Age group and publication type moderator analysis results are shown below to reveal 
the causes of this heterogeneity. 

Table 3.1.3. Combined Findings of Studies According to Fixed and Random Effects Models 

  
N 

Effect 
Size 

Standard 
Error 

 
Variance 

Lower Limit Upper Limit Z-Value P- 
Value 

Fixed Effects 6 0,721 0,181 0,033 0,366 1,076 3,985 0,000 

Random Effects 6 0,724 0,326 0,106 0,085 1,364 2,220 0,026 
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According to the fixed effects model; The average effect size (95% confidence interval) of these 6 
studies included in the meta-analysis was concluded to be upper limit 1,076 and lower limit 0,366 and the 
average effect size value was 0,721 (z = 3.985; p = 0.000). According to Cohen's (1988) classification; this 
value indicates the moderate effect size range. 

According to the random effects model, the average effect size for the 6 studies included in the meta-
analysis (95% confidence interval) appears to be the upper limit 1,364 and the lower limit 0,085 and the 
average effect size value of 0,724 (z = 2.220; p = 0.026). According to Cohen's (1988) classification, this value 
is in the mid-range effect size range. 

The average effect size value of these 6 studies, which were combined according to both effects model, 
shows that according to the Cohen (1988) classification, it was “at medium level”. According to this result; it 
can be said that the effect of plyometric training on athletes' 10 m speed characteristic is moderately effective. 

Graphic 3.1.1. Forest Graphic Belonged to Studies’ Random Effects Model 

 

Table 3.1.4. Categorical Moderator Results Related to the Effect of Plyometric Training on 10 M Speed Characteristics 

 
Age Group 

 
K 

Effect Size Standard 
Error 

Lower Level Upper Level Q- 
Value 

Df 
(Q) 

P- 
Value 

12-15 Years Old 3 0,264 0,274 -0,272 0,801 0,190 2,000 0,909 

15-18 Years Old 3 1,176 0,566 0,067 2,284 10,751 2,000 0,005 

    In-group 10,941 4,000 0,027 

    Inter groups 2,103 1,000 0,147* 

Publication Type 

Doctorate Thesis 2 0,596 0,302 0,004 1,189 0,596 1,000 0,440 

Master Thesis 4 0,780 0,515 -0,231 1,790 15,038 3,000 0,002 

    In-group 15,634 4,000 0,004 

    Inter groups 0,094 1,000 0,759* 

 
When the moderator analysis results of the age group are analyzed, the average effect size value of 3 

studies in the 12-15 age group was found to be 0,264 (95% confidence interval) lower limit -0,272 and upper 
limit 0,801; The average effect size value of 3 studies in the 15-18 age group is 1.176 (95% confidence interval) 
lower limit 0,067 and upper limit 2,284. These mean effect size values did not differ statistically between the 
groups (p> 0.05). 

When the publication type moderator is examined, the average effect size value of 2 studies belonging 
to the doctoral thesis group is 0,596 (95% confidence interval) lower limit 0,004, upper limit 1,189; The 
average effect size value of 4 studies of master's theses is 0,780 (95% confidence interval) lower limit -0,231 
upper limit 1,790. These average effect size values did not differ statistically between the groups (p> 0.05). 

3.2. Effect of Plyometric Training on 20 M Speed  
The results of the publication bias, heterogeneity test, fixed effects and random effects model of 8 

studies included in the meta-analysis are shown below. 

3.2.1. Publishing Bias Findings 
In this study, publication bias was tested according to the funnel dispersion graph and Orwin's Error 

Protection Number N (Orwin’s Fail Safe N) results. It is expected that there is no publication bias in the 
study and the studies included in the study will be spread symmetrically on both sides of the vertical line 
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showing the combined effect sizes (Borenstein et al. 2009: 284). 

Figure 3.2.1. Funnel Plot Dispersion of 20 Meters Speed Feature 

 

If these 8 studies were included in the study for 20 meters of speed, bias of the publication would have 
been related, most of the studies would have been concentrated at the bottom of the funnel shape or only 
part of the vertical line. When the funnel scatter plot of 20 m speed feature is examined, all the studies are in 
the funnel and it is seen that there is a symmetrical distribution around the average effect size. According to 
this result, it can be said that there is no publication bias. The results of Orwin's Error Protection Number N 
(1983) test, which is another method of evaluating the publication bias, are given below. 

Table 3.2.1. Orwin’s Error Protection Number N Results 

Element Values 

Std. Average Difference in Observed Studies 0,67625 

Std. Average Difference for “Insignificant” Value 0,01000 

Std. Average difference in Lost Studies 0,00000 

Std. Average Difference in required studies to bring a values below 0,01 534,000 

When the table above is examined, it is seen that the number of studies that will reduce the average 
effect size value of 8 studies included in the meta-analysis to almost insignificant level is 534 studies. Except 
of these eight studies in Turkey; 534 more studies on this subject are considered to be improbable to be 
reached. Therefore, according to this result, it can be said that there is no publication bias in the study. 

3.2.2. General Effect Size Findings 

Table 3.2.2. Heterogeneity Test 

Q-Value χ2 P- Value I2 

14,379 7,000 0,045 51,319 

When Table 3.2.2. Is examined, it is seen that the Q statistical value of the studies is 14,379 according to 
the fixed effects model. This value is greater than 7 degrees of freedom chi-square (χ2) value (14,067) and the 
effect sizes show a moderate heterogeneous distribution under the fixed effects model. For this reason, the 
results of the moderator analysis for the age group, training period, sports branch and broadcast type are 
shown below. Developed as another complement to Q statistics, I2 reveals a clearer result regarding 
heterogeneity (Petticrew & Roberts, 2006; Yıldırım, 2014). I2 also shows the ratio of the total variance related 
to the effect size. Unlike the I2 statistics, the Q2 statistics are not affected by the number of studies. In the 
interpretation of I2, it shows 25% low heterogeneity, 50% medium level heterogeneity and 75% high level 
heterogeneity (Cooper et al. 2009, p. 263). As a result of the homogeneity tests (Q and I2) performed for the 
20 m speed variable, the model was turned into a random model for joining, since there was moderate 
(51,319) heterogeneity between the studies. The results of the moderator analysis performed to reveal the 
causes of this heterogeneity are given below. 
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Table 3.2.3. Combined Findings of Studies According to Fixed and Random Effects Models 

 N Effect 
Size 

Standard 
Error 

Variance Lower Limit Upper Limit Z- 
Value 

P- 
Value 

Fixed effects 8 0,676 0,147 0,021 0,389 0,964 4,612 0,000 

Random effects 8 0,725 0,213 0,045 0,309 1,142 3,412 0,001 

According to the fixed effects model, the average effect size of the 8 studies included in the meta-
analysis shows that in the 95% confidence interval, the upper limit is 0,964 and the lower limit is 0,398 and 
the average effect size value is 0,676 (z = 4.612; p = 0.000). This value shows the medium effect size range 
according to Cohen's (1988) classification. 

According to the random effects model, the average effect size of the 8 studies included in the meta-
analysis (95% confidence interval) shows that the upper limit is 1,142 and the lower limit is 0,309 and the 
average effect size value is 0,725 (z = 3.412; p = 0.001). This value is in the mid-range effect size range 
according to Cohen's (1988) classification. 

The average effect size value of these 8 studies, which were combined according to both the fixed 
effects and random effects model, was determined to be “moderate” according to Cohen's (1988) 
classification. According to this result; it can be said that the effect of plyometric training on the 20 m speed 
characteristics of athletes is moderate. 

Graphic 3.2.1. Forest Graph of Random Effects Model of Studies 

 

Table 3.2.4. Categorical Moderator Analysis Results Related to the Effect of Plyometric Training on 20 M Speed 
Characteristics 

 
Age Group 

 
N 

Effect 
Size 

Standard 
Error 

Lower limit Upper limit Q- 
Value 

Df 
(Q) 

P- 
Value 

11-15 Years old 5 0,943 0,337 0,284 1,603 11,975 4,000 0,018 

15 Years and over 3 0,426 0,228 -0,020 0,873 0,350 2,000 0,839 

In-group 12,325 6,000 0,055 

Inter groups 1,618 1,000 0,203* 

Training Time 

10 Weeks over 3 0,821 0,304 0,226 1,417 3,246 2,000 0,197 

8 Weeks 5 0,686 0,308 0,083 1,290 10,501 4,000 0,033 

In-group 13,747 6,000 0,033 

Inter groups 0,097 1,000 0,755* 

Sports Branch 

Basketball 2 0,334 0,288 -0,231 0,898 0,074 1,000 0,785 

Football 4 0,785 0,368 0,064 1,506 8,885 3,000 0,031 

In-group 8,959 4,000 0,062 

Inter groups 0,933 1,000 0,334* 
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When the age group moderator is examined, the average effect size value of 5 studies in the 11-15 age 
group is 0,943 (95% confidence interval) lower limit 0,284 upper limit 1,603; The average effect size value of 3 
studies over the age group of 15 years is 0,426 (95% confidence interval) lower limit -0,020 upper limit 0,873. 
These mean effect size values did not differ statistically between the groups (p> 0.05). 

When training period moderator analysis is examined; the effect size value of the studies with a 
training period of 10 weeks or more is 0,821 (95% confidence interval), the lower limit is 0,226 and the upper 
limit is 1,417. The effect size value of the studies performed according to the training period of 8 weeks is 
0,686 (95% confidence interval), the lower limit is 0,083 and the upper limit is 1,290. According to this result, 
as the training time increases, the effect of plyometric training on 20 meter speed performance increases. 
These effect size values did not show a statistically significant difference between the groups (p> 0.05). 

When the sports branch moderator is examined; It is seen that the effect size value of the studies of the 
basketball sports branch is 0,334 (95% confidence interval), the lower limit is -0,231, the upper limit is 0,898, 
the effect size value of the studies of the football sports branch is 0,785 (95% confidence interval), the lower 
limit is 0,064 and the upper limit is 1,506. The sport branch was not included in the moderator analysis since 
there was no other study that would allow comparison in the study because it was identified in the two 
studies. These effect size values did not differ statistically between the groups (p> 0.05). 

3.3. Effect of Plyometric Training on 30 M Speed  
For 30 meters speed feature; the publication bias, heterogeneity test and the fixed effects and the 

random effects model findings of the 30 studies included in the meta-analysis are described below. 

3.3.1. Publication Bias Findings  
In this study, publication bias was tested according to the funnel dispersion plot and Orwin's Error 

Protection Number N (Orwin’s Fail Safe N) results. It is expected that there is no publication bias in the 
study and the studies included in the study will be spread symmetrically on both sides of the vertical line 
showing the combined effect sizes (Borenstein et al. 2009: 284). 

Figure 3.3.1. Funnel Plot Dispersion of 30 Meters Speed Feature 

 

If publication bias was engaged in these 30 studies included in the study, most of the studies would 
have been concentrated at the bottom of the funnel shape or only part of the vertical line. When the figure is 
examined, almost all of the studies are in the funnel and it is seen that there is a symmetrical distribution 
around the average effect size. According to this result, we can say that there is no publication bias. The 
results of Orwin's Error Protection Number N (1983) test, another method of evaluating publication bias, are 
given below. 

Table 3.3.1. Orwin’s Error Protection Number N Results 

Element Values 

Std. Average Difference in Observed Studies 0,57358 
Std. Average Difference for “Insignificant” Value 0,01000 
Std. Average difference in Lost Studies 0,00000 
Std. Average Difference in required studies to bring a values below 0,01 1691,000 
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When Table 3.3.1 is analyzed, it is seen that the number of studies are 1691 that will reduce the 
average effect size value of 30 studies included in the meta-analysis to almost insignificant level. In Turkey 
except of 30 studies on this subject it can be said that it is improbable to reach 1691 more studies. Therefore, 
according to this result, it can be said that there is no publication bias in the study. 

3.3.2. General Effect Size Findings 

Table 3.3.2. Heterogeneity Test 

Q-Value χ2 P- Value I2 

66,760 29,000 0,000 56,561 

 
When Table 3.3.2 is examined, it is seen that the Q statistical value of the studies is 66,760 according to 

the fixed effects model. This value appears to be greater than 29 degrees of freedom chi-square (χ2) value 
(42,557) and the effect sizes show a moderate heterogeneous distribution under the fixed effects model. For 
this reason, the results of the moderator analysis for age, training period, sports branch and broadcast type 
are shown below. Developed as another complement to Q statistics, I2 reveals a clearer result regarding 
heterogeneity (Petticrew & Roberts, 2006; Yıldırım, 2014). I2 shows the ratio of the total variance related to 
the effect size. Unlike the I2 statistics, the Q2 statistics are not affected by the number of studies. In the 
interpretation of I2, it shows 25% low heterogeneity, 50% moderate heterogeneity and 75% high level 
heterogeneity (Cooper et al. 2009, p. 263). As a result of the homogeneity tests (Q and I2) performed for the 
30 m speed variable, the model was turned into a random model for joining, since there was moderate level 
(56,561) heterogeneity between the studies. The results of the moderator analysis performed to reveal the 
causes of this heterogeneity are given below. 

Table 3.3.3. Combined Findings of Studies According to Fixed and Random Effects Models 

 N Effect 
Size 

Standard 
Error 

Variance Lower Limit Upper Limit Z-Value P- 
Value 

Fixed Effects 30 0,574 0,071 0,005 0,434 0,713 8,073 0,000 

Random Effects 30 0,645 0,110 0,012 0,430 0,860 5,884 0,000 

According to the fixed effects model, the average effect size of the 30 studies included in the meta-
analysis (95% confidence interval) shows that the upper limit is 0,713 and the lower limit is 0,434 and the 
average effect size value is 0,574 (z = 8,073; p = 0.000). This value is in the medium effect size range 
according to the Cohen (1988) classification. 

According to the random effects model, the average effect size of the 30 studies included in the meta-
analysis (95% confidence interval) indicates that the upper limit is 0,860 and the lower limit is 0,430 and the 
average effect size value is 0,645 (z = 5.884; p = 0.000). This value is in the mid-range effect size range 
according to Cohen's (1988) classification. 

It is seen that the average effect size value of the studies that are combined according to both effects 
model is “medium level” according to Cohen's (1988) classification. According to this result; it can be said 
that the effect of plyometric training on the 30 m speed characteristic of athletes is moderate. 

  

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

125 
 

Graphic 3.3.1. Forest Graph of Random Effects Model of Studies 

 

Table 3.3.4. Categorical Moderator Results Related to the Effect of Plyometric Training on 30 M Speed Features 

 
Age 

N Effect 
Size 

Standard 
Error 

Lower Limit Upper Limit Q- 
value 

Df 
(Q) 

P- 
value 

Under 18  20 0,607 0,125 0,362 0,852 41,631 19,000 0,002 

Over 18  9 0,810 0,245 0,330 1,290 22,975 8,000 0,003 

In-group 64,605 27,000 0,000 

Inter groups 0,544 1,000 0,461* 

Training Time 

10 Weeks 2 1,325 0,334 0,670 1,979 0,538 1,000 0,463 

12 Weeks 4 0,126 0,258 -0,379 0,631 5,868 3,000 0,118 

8 Weeks 22 0,713 0,128 0,462 0,964 48,566 21,000 0,001 

In-group 54,972 25,000 0,000 

Inter groups 8,418 2,000 0,015* 

Publication Type 

Doctorate Thesis 5 0,281 0,216 -0,142 0,704 7,103 4,000 0,131 

R. Article 3 0,808 0,264 0,290 1,326 2,476 2,000 0,290 

Master Thesis 22 0,721 0,136 0,455 0,987 52,308 21,000 0,000 

In-group 61,887 27,000 0,000 

Inter groups 3,517 2,000 0,172* 

Sports Branch 

Basketball 5 0,389 0,173 0,050 0,727 4,282 4,000 0,369 

Football 13 0,643 0,201 0,249 1,037 43,775 12,000 0,000 

Handball 3 0,729 0,229 0,280 1,179 1,759 2,000 0,415 

Volleyball 3 0,646 0,293 0,072 1,221 2,883 2,000 0,237 

In-group 52,699 20,000 0,000 

Inter groups 1,784 3,000 0,618* 

When the age group moderator is examined, it is seen that the average effect size value of the studies 
under the age group of 18 is 0,607 (95% confidence interval) lower limit 0,362 upper limit 0,852. The average 
effect size value of the studies over the age group of 18 is 0,810 (95% confidence interval) lower limit 0,330 
upper limit 1,290. In one study, the ages of the sample group were not included in the study of the 
moderator since they were not specified. These mean effect size values did not differ statistically between the 
groups (p> 0.05). 

When the training period moderator is examined; It is seen that the effect size value of the studies 
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with 10 weeks training period is 1,325 (95% confidence interval), the lower limit is 0,670 and the upper limit 
is 1,979. The effect size value of the studies performed according to the training period of 12 weeks is found 
to be 0,126 (95% confidence interval) lower limit -0,379 upper limit 0,631. The effect size value of the studies 
performed according to the 8-week training period is 0,713 (95% confidence interval) lower limit is 0,462 
upper limit is 0.964. The training time was not included in the moderator analysis, since the training time 
data of the two studies were not shown. These effect size values show a statistically significant difference 
between the groups (p> 0.05). 

When the publication type moderator is examined, it is seen that the average effect size value of the 
studies of doctoral theses is 0,281 (95% confidence interval) lower limit -0,142 upper limit 0,704. The average 
effect size value of the studies belonging to the research articles is 0,808 (95% confidence interval) lower limit 
0,290 upper limit 1,326, and the average effect size value of the studies of master's theses is 0,721 (95% 
confidence interval) lower limit 0,455 upper limit 0,987. These mean effect size values did not differ 
statistically between the groups (p> 0.05). 

When the sports branch moderator is examined; The impact size of the studies of the basketball sports 
branch is 0,389 (95% confidence interval), the lower limit is 0,050, the upper limit is 0,727, the impact size of 
the studies of the football sports branch is 0,643 (95% confidence interval), the lower limit is 0,249, the upper 
limit is 1,037, belonging to the handball sports branch. The impact size of the studies is 0,729 (95% confidence 
interval), the lower limit is 0,280, the upper limit is 1,179, the impact size value of the studies of the 
volleyball sports branch is 0,646 (95% confidence interval), the lower limit is 0,072 and the upper limit is 
1,221. The sports branch stated in four studies was not included in the moderator analysis since there was no 
other study to be seen in only one study and there was no opportunity to compare. These effect size values 
did not show a statistically significant difference between the groups (p> 0.05). 

4. Discussion and Conclusion 
According to the results of our study titled investigation of the effect size of plyometric training on 

sprint parameters with meta-analysis method; the effect of plyometric training on both 10 meters and 20 
meters and 30 meters speed characteristics was determined to be medium effect size according to Cohen's 
(1988) classification scale. 

Meylan and Malatesta (2009) have implemented an 8-week plyometric training program in addition to 
normal football training with young football players. As a result of comparison of the experiment and 
control groups, it was noted that there was an improvement in the posttest data of the experiment group. It 
was found that plyometric training showed a decrease of -2.1% of the 10-meter children. 

In the results of a similar study conducted by Akçınar (2014), it was found that there were significant 
improvements in the speed performance of children in the 11-12 age group, where the plyometric training 
program was applied. 

In the study conducted by Çakmak (2001), it was found that there was no statistically significant 
difference between the 8-meter plyometric training result and 20-meter sprint performance of the 
experimental and control group athletes before the training and there was no significant difference between 
the experimental and control groups. (P <0.05). 

Sidewalk et al. (2010) stated that after comparing the pretest and posttest measurement results of 
handball players, a statistically significant difference in 20 m speed values occurred. 

Kılıç, M.N. (2008). In his study, a statistically significant difference (p <0.01) was detected in the 
arithmetic means of 20 m sprint values of the experimental group athletes. While the 20 m speed times of the 
experimental group before the training were recorded as 4.17 ± 0.21 seconds, it was found to be 3.71 ± 0.27 
seconds with a decrease of 11.03% after the training. While the 20 m sprint value of the control group was 
4.29 ± 0.32 seconds before the training, this value was found to be 4.22 ± 0.28 seconds with a decrease of 
1.63%. 

Söhnlein et al. (2014) applied the training group twice a week for 16 weeks in order to investigate the 
effect of plyometric training on explosive strength. In the results of this training program applied to football 
players; they found that plyometric exercises contributed to 20-30 m speed performance, where they 
developed the explosive force (p <0.05). 

Adıgüzel, N. (2007), when the relationship between the 20-meter Speed values of the experimental 
and control groups before and after the exercise were examined, there was a significant difference between 
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the 20-meter Speed of the subjects before and after the exercise. 
Çalışkan, O. (2013), according to the results of all 20-meter sprint run test results before and after 8-

week plyometric training; the average of twenty meters speed values of the experimental group was 3.59 ± 
0.18 seconds before the training. It is 3.13 ± 0.09 sec after this training. It was observed to be (p <0.05). 

Arslan (2004), 30 meters speed value of the athletes of the experimental group before the exercise 5.04 
± 23.26 sec. while this value is 4.48 ± 24.08 seconds after the exercise. (P <0.01). The experimental group and 
the control group found statistically significant (P <0.05). 

In another study, Özitin et al. (2003), the results of their work on 15-16 age group basketball players 
were at the 30 meter speed values (P <0.01) of the plyometric training group; found that there was a 
significant change in the 30-meter sprint performances (P <0.05) of the control group athletes. 

Kurt (2011) applied an 8-week plyometric training program to football players in a study he 
conducted. In these football players in the 15-16 age group, the sprint values of 30 meters; found a 
statistically significant difference between the pretest and posttest means of the experimental group (p 
<0.01). Although there was an improvement in the values of the control group, the change was not 
statistically significant (p> 0.05). 

Güneş (2008) showed a change in the sprint values of the plyometric training customized for the 
basketball branch. The change in the experimental group was continuous and significant compared to the 
control group. 

Ürer and Kılınç (2014) found a statistically insignificant difference between the 15 and 17 years old 
male handball players as a result of 10-Week plyometric training, which supports our work in the speed run. 

Kotzamanidiz states (2006) that plyometric training applied to adolescent children cause’s 
improvements in 30 meter speed. 

Göllü (2006) found that there was a statistically significant difference in the 30 m sprint values taken 
within the group after the exercise in male and female basketball students who only performed plyometric 
training for 2 months (p <0.01). 

Having conducted a plyometric training-based research with 30 footballers in the U16 age group; 
Sayar's (2018) and İnce's (2018) plyometric training program's 30 m speed test results; In Ceylan's study 
(2016), which has implemented a 12-week plyometric training program with 20 players, plyometric 
movements have increased repetitive sprint performance; and Ateş (2005), who implemented a 10-week 
plyometric training program, concluded that plyometric training provided an improvement in the speed 
characteristics. 
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Abstract  
The research conducted over a four-year period (2013-2019) has proved that such means of educating 

spirituality, general cultural level, and intelligence, as literature are losing their educational effect; they are 
becoming distanced from students. It was suggested that the national fiction could become a powerful 
means of developing students’ interest in reading, being the initial stage, encouraging students to get further 
deeper knowledge of culture and art. Our methodology was to create a rich literary environment at 
university, to systematize and generalize the creative achievements of writers and ethnographers as a factor 
in the education of students. Using the empirical methods (surveys, conversations, interviews, and 
observations), we studied the place of Ukrainian literature in the system of students’ requests, their role in 
the general cultural development of the individual. The processing of the research results was carried out 
using statistical methods. The results of the formative stage of the pilot study proved that the number of 
students with a high level of reading culture (they are very fond of reading, know the majority of writers 
and analyze their works.Despite the fact that the decline in reading interest is a global trend that almost half 
of Ukrainians have cut out fiction from their lives, the situation in the youth student environment of the 
western region of the state is better and inspires the hope that Ukrainians will turn the book into their 
spiritual life. Therefore, it is necessary to raise the level of education, in particular literary, since it is the 
young educated people with critical thinking, forming the demand for a book, can dictate the mode of 
reading. At the state level, it is necessary to begin with the creation of a literary map of his area, to begin 
studying the literary process of each region in the state and every ethnos that populate Ukraine, to start 
work on investigating the historical and cultural heritage, the creative achievements of local writers in 
different historical periods.  
Key words: reading,national literature, development, interest in reading, PISA survey,Ukraine. 

Introduction 

Reading is one of the most popular activities. In the modern society reading skills are an integral part 
of the formation and development of a person, his or her learning and professional career. 

Reading is a complex phenomenon. It is a principle factor that ensures obtaining of general education, 
the main means of acquiring knowledge in higher education institutions. Reading plays an extremely 
important role for a competent personality development. It is not only a social phenomenon (helping to 
develop an individual as a personality, contributing to the formation of emotional culture, intelligence, 
logical and creative thinking), but also a pedagogical phenomenon, which is an important factor in the 
education of spirituality, aesthetic feelings, creators, rhetorical skills, and other personal qualities. It is 
known that the more a person reads, the greater general cultural experience and the higher level of 
intellectual development they have, the more expressive their speech becomes. 

Student community designates a certain socio-demographic group that has a special social status, role 
and status, and is undergoing a socialization stage. Today it is a source of recruitment of skilled personnel 
and intellectuals.The student community as an objective indicator of social processes, which allows to 
identify, in relatively small samples, those trends that will later be perceived by other social groups, is of 
particular importance. It is the most active consumer of information resources and, as a consequence, one of 
the most reading groups that are focused on by many scholars. The degree of involvement of boys and girls 
in reading shows the level of humanization of the entire society, that is why our research is focused on 
future primary school teachers, as these people will soon be teaching and educating younger students as 
active readers. Training of future teachers at the Faculty of Pedagogy promotes improving of general 
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reading culture, the formation of ability to navigate in the circle of children's reading, the possession of 
technology to involve children in active reading. It is they who can lead early and sustained interest in 
reading to students, a kind of navigator in the overall flow of reading products for both children and their 
parents. 

The beginning of the 21st century was marked by the rapid development of information technology. It 
also results in reduction of modern students’ spare time. Consequently, the reduction of free time leads to a 
decrease in the level of reading activity of boys and girls who study in higher education institutions. Thus, 
the reading is no longer a form of leisure activity, but it rather serves more specialized functionally 
predetermined spheres of public life. 

It is important to remember that reading skills and reading competencies are the foundation of 
successful schooling and, therefore, a professional career; promotion of reading is one of the most effective 
investments in education. An example is the Federal Republic of Germany, where in addition to state 
support of reading, the Reading Foundation is active, aiming to "stimulate reading pleasure and enhance 
reading skills throughout Germany - regardless of each person's material, cultural or social needs» (Stiftung 
Lesen). 

Ukraine should look up to Germany in terms of taking responsibility to the problem of illiteracy in the 
field of reading. Here are some of the reasons why reading is encouraged in Germany: a total of 6.2 million 
adults between the ages of 18 and 64 are unable to properly understand and write texts correctly. The 
proportion of the people with low literacy is 12.1 percent of the working-age German-speaking population 
(LEO 2018) (Grotlüschen, &Riekmann,  2011); inadequate reading skills are a growing problem: 20.7% of 15-
year-olds in Germany have difficulty reading and writing (PISA 2018 survey) (OECD 2019); 18.9% of fourth-
grade students have poor reading skills (IGLU 2016 study) (Husmann, Wendt, Bos, Bremerich-Vos, Casper, 
Lankes, McElwani, Stubbe, & Renate, 2017). 

Therefore, Germany launches a system of activities to promote reading among children, young people 
and adults on all levels (state, public, family, school, etc.), activates aloud reading for all social groups, 
invests in the British Bookstart project (a model of the German start-up program) and in the development of 
school education in general. Due to promoting reading and socializing reading in families, educational 
institutions and the community, it undertakes the following actions: organizes reading support programs in 
early childhood - "Beginning Reading", in particular the Reading Foundation implements nationwide 
programs to enhance children's reading competence, provides families, parents, and children with reading 
materials; offers digital reading services supported by the Deutsche Bahn Foundation, covering families with 
children of reading age, etc. (Stiftung Lesen). 

So, the policy of promoting intense reading, the program "Reading aloud", the "Reading aloud" 
network of the Reading Foundation, which motivates and induces volunteers to promote reading (German 
famous people: politicians, athletes, actors, scientists, writers, artists public figures, educators) and other 
activities have provided early and intensive promotion of literary and linguistic development, adequate 
reading skills of German students, formed skills of reading aloud, reading pleasure, motivation to read and 
acquired educational competences, formal and non-formal reading support (among other things, reading 
clubs, media outreach, leisure reading, the use of reading scouts created in all schools and extracurricular 
playgrounds, ensured that German students had an average reading grade (reading competence) - 498 
points (the leading country has 555 points) (OECD2019). 

As for Ukraine, new generations, which have the potential to become illiterate, are growing, as 
evidenced by the results of external independent evaluation, which are lower each year from basic subjects, 
including Ukrainian language and literature. Due to the lack of reading skills, graduates do not have 
sufficient prerequisites, grounds for university education and access to the labor market. It can be predicted 
that in the future the situation will become more complicated or even critical, unless the state, public 
societies and parents seriously consider the problem of forming reading culture of children, since current 
generation will have children in a few years themselves and will be unable to provide them with the 
necessary support as parents. 

It is worrying that, in general, interest in reading has decreased in Ukraine. According to a survey 
conducted during October-November 2017 by the Research & BrandingGroup, a company of marketing and 
sociological research, on the reader's activity of Ukrainians (1802 respondents aged 18 and older were 
interviewed), 51% of Ukrainians did not take up any publication, 43% of respondents read at least one book 
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last year, however, 6% of the respondents were unable to answer the question whether they had read books 
during the previous 12 months; in 2017 more women (48%) than men (38%) were reading. Among the 
readers, there were more people with higher education, the fewer number of those with secondary education 
(57% and 31% respectively). The largest amount of readers in the eastern and central regions (49% and 46%) 
are mostly fond of reading. The least percentage in the southern regions of Ukraine (34%). At the same time, 
city residents read more than those in the rural areas (53% and 37% respectively). The number of books, 
pointed out by Ukrainians who regularly read, varies from one to several dozens: 75% - read less than 10 
books, 50% - less than 4,25% - less than 2. The average number of books, being read  for a year, is 7 editions 
(6.9 for men, 7.5 for women). 

Unfortunately Ukrainians are losing interest in reading. Thus, according to the survey conducted by 
the Research & Branding Group, 57% of Ukrainians do not read books. Most reading category is young 
people aged from 18 to 30 years. Also, people of this age often go to concerts - 26%, or theaters - 13%. During 
the last year 60% of adults have not read any book and about 50% have not attended any cultural event. 
They consider lack of time and money as one of the main obstacles (Ukrainians do not read books). 

Thus, the analysis of revealed data indicates that the desire to read is related to such demographic 
factors as gender, education, type of settlement and region of residence. The pragmatic/business 
motivational need for spiritual and aesthetic development prevails in the reading. It is no coincidence that 
Ukraine-2020 Sustainable Development Strategy has declared an ambitious ambition to enter the TOP-50 
countries of the most influential and largest international system for assessing the quality of education in 
PISA (International program for assessing students knowledge and skills). 

There are reasons for this. In particular, the results of the international PISA survey, in which Ukraine 
took part for the first time in 2018, were released in 2019. The report results were presented by the 
Organization for Economic Co-operation and Development (OECD) on 3 November 2019 in Paris and are 
available at https://www.oecd.org/pisa/. Thus, Ukrainian students’ results regarding the formation of 
readership, mathematics and competence in the natural sciences are slightly below the OECD average.  

The average grade of Ukrainian students in reading (reading competency) is 466 (in the leading 
country - 555, the average in the OECD countries - 487). Belarus, Israel, Turkey, Slovak Republic, 
Luxembourg, Greece are on the same level (466 points). As the Turkish system of education, like the 
Ukrainian one, has taken the course of integration into the European educational space, it declares its 
orientation towards the world standards of quality of education. We think that the Ukrainian experience of 
forming reading interest among students will be useful to Turkish educators. At present, Ukrainian scholars 
should study Turkey's experience in overcoming the first (lowest) level of reading competence (fig. 1). For 
comparison, Ukraine has the following indicators: Level 1c (less than 189.33 score points) 0.2% (0.1); Level 1c 
(from 189.33 to less than 262.04 score points) 1.8% (0.3). In Turkey, the situation is much better: there is no 
15-year-old student who is at Level 1c (less than 189.33 score points), and 1c (from 189.33 to less than 262.04 
score points) is only 0.7% (0.2). 
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Fig. 1. Comparative data of reading competence levels of Ukrainian and Turkish students (data byPISA, 2018) 

As we can see, 70.7% of Ukrainian students (70.6% of Turkish students) have reached the second or 
fourth levels of reading competence (77% in OECD countries). At the same time, 25.9% of Ukrainian 15-year-
old students (26.1% of Turkish students) do not have a reading base (23% in OECD countries). At the same 
time only 3.4% reached the 5-6 levels (in OECD countries - 9%). 

Therefore, according to PISA, at these levels, “boys and girls can form a complete and detailed 
understanding of the text with unfamiliar content or form, as well as deal with concepts which are contrary 
to expectations” - the researchers explain (OECD 2019). 

Literature Review  
This problem is focused on by teachers, scholars, even officials and 

employees of specialized ministries. In Ukraine,Ukrainian Book Institute, state institution in the field of 
culture and arts, it was created. Itspurpose is to “support book publishing, promote reading, 
stimulatingtranslation business, promotion of Ukrainian literature in the world”. In our opinion, this is the 
case whenthe institution should develop model mechanisms for the formation of readingyouth culture and 
promotion of reading interests of Ukrainians.An analysis of field studies found that the issues were 
literarycompetence of future specialists is being considered by a number of foreign scientists. For example, 
German researchers W. Nike (Competence and Culture) (2012), GerdHasler (2017) and Thomas Stell 
(linguistic, textual, literary competence, creativity,linguistic variability, etc.). M. Heinitz emphasizes the need 
to improve literary 
education and assessment of educational knowledge after PISA. 

It is necessary to agree with the opinion of the Chinese author Yupeng Sun that reading is a way to 
success in learning, gaining competencies, and professionalism (Sun, 2014). Studying different aspects of 
reading in the lives of students, Canadian researchers have come to the right conclusion that the choice of 
reading format (printed or electronic) depends on the purpose of the user accessing the book (Rod-
Welch,Weeg,Caswell,&Kessler, 2013). 

Results and Discussions 
This aspect should be taken into account during the forming process of students' readership culture, 

book supply of library funds and actions aimed at popularizing books. Our respondents particularly pointed 
out that in order to support researches and projects,the library of the university should be replenished with 
printed and electronic books equally; they use both paper and electronic publications, but prefer the paper 
format of the book. They give priority to the printed format  while  borrowing the book  from the library for 
pleasure, so they recommend librarians to purchase more fiction in printed forms. 
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Consequently, foreign scholars confirm our assertions that the professionalism of a future specialist 
(in our case, a teacher) depends, among other things, on the reader's culture; the problem of reducing 
interest in reading is a global problem that is raising not only by authors in Ukraine but also in Europe, 
Canada, the United Kingdom, the United States, China and others; the literary development of students is 
determined by their readership, knowledge of literature, circles of reading, etc. 

According to the results of a nationwide representative survey of reading habits and reading attitudes 
conducted in 2013-2014 by pro.mova together with thepublic organization “Book Publishers”, such a trend 
has been identified in the development of reading - a superficial, shallow reading, which testifies to the lack 
of integrity of reading, thoughtful reading, interaction of the reader with the text.Given that thoughtful 
reading is characterized by the ability to find a special time for him, to enjoy reading, to read large texts from 
beginning to end, to concentrate on reading, to seek to discuss what is read, to reflect on what is read and to 
return to it, sociologists have identified groups of readers index of reading skills development. The largest 
group (56.1%) was the group of readers who showed an average level of reading skills. The group with the 
highest level of skills is in the second place (37.6%). However, together they form a strong majority - about 
90%. An average Ukrainian finds pleasure in reading and discussing the reading with others. Authorized 
researcher E. Ogar states: "The differences in the reading method described above, namely the width 
(coverage of the whole range of textbooks offered in the questionnaire), daily systematic reading, lasting at 
least two hours in one reading session, integrity, intensity" interaction »With the text, sociologists have 
identified four groups of readers with different character of reading behavior. The fourth largest group 
(40.2%) was the omnivorous readers with the highest reading width index. As for me, it is no wonder that in 
their reading behavior, holistic reading is combined with fragmentary: different types of texts require 
different ways of understanding” (Ogar). 

There is a certain contradiction here: when unsystematic and short reading, a high index of 
thoughtfulness remains. In second place (29, 4%) was the first of the isolated groups - fastidious readers with 
the most developed reading skills (thoughtful, deep reading). The reading behavior of this group is logically 
motivated and understandable: its representatives read purposefully, thoughtfully and systematically, while 
approaching the choice of texts critically. 

In the context of the study of our problem, we distinguish the second group of authors that actualize 
the problem of reading comprehension, pointing out that penetration into the depth of the work’s content 
allows the reader to understand the text better, to realize it, and this is also one of the means of forming 
reader activity. 

Foreign and Ukrainian researchers are increasingly inclined to believe that in the process of evolution, 
reading significantly loses the status of aesthetic pleasure and turns into a way of obtaining information. 

In the coverage of the topic proposed by us, the concept of the world-known linguist Robert de 
Beaugrande deserves attention (Beaugrande, 1980; Beaugrande, 1993) which among other things is devoted 
to the problems of analysis of literary text, the activities of the reader. In particular, the author emphasizes 
on such an aspect as structuring the text, the strategy of perceiving literary text, which makes it possible to 
identify potentially obvious meanings and connections of linguistic units, etc. The scientist singles out 
another type of reader's competence - the competence of structuring, which underlies the perception of the 
fictional text (Beaugrande, 1980). 

An important point for our study is the opinion of the scientist G. Semrson, who has drawn attention 
to the fact that in the process of perceiving the literary text it is necessary to distinguish two types of readers: 
one with a narrow, restricted approach to using the language, the other with a multifaceted creative 
understanding of all phenomena (Semрson,1980). It emphasizes the importance of the process of a 
thoughtful reader-student formation, the need for special training of students for the profound perception of 
the text language, the knowledge of the spiritual world of a piece of reading, etc. 

So, having analyzed the referenced works, it should be stated that the positive fact for our study is the 
recognition of the interest in the communicative unity of "an author – a text – a reader" by various 
researchers, in particular they are curious about the identification of the students’ competence, their creative 
potential in the process of perception and understanding of literary text. We believe that one of the reasons 
for non-reading is the inability to perceive the text deeply, to understand it, to analyze it, to interact with it in 
dialogical manner, which sometimes results in a lack of interest in the work of art and reading in general. 

The third group of sources that we updated for research is a methodological work. 
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As the analysis of the sources showed, Ukrainian and foreign scholars study various aspects of the 
literary culture both at the theoretical and practical levels, the largest group of works in the context of the 
socio-communicative and literary problem. However, the question of the native literature’s influence on the 
process of the reader's culture formation was not thoroughly investigated. The importance of native,local 
literary studies was emphasized only by some scientists. We believe that the literature of the native land can 
become a factor in the formation of interest in reading students. 

We believe that it is possible to cause interest in reading in students by creating an appropriate 
reading environment. 

 

Fig. 2. Creating a rich reading environment that causes a strong reading interest 

The study used different methods. In particular, the following methods were used to solve the 
problems and confirm the hypothesis: theoretical ones i.e. interdisciplinary analysis of scientific and 
methodological literature of both national and foreign authors (in the field of literary studies, psychology, 
philosophy, pedagogy, history of literature, culture studies, etc.), study of normative documents on the 
problem; synthesis of empirical material, generalization of the material obtained theoretically and 
practically; empirical ones i.e. direct pedagogical observation in Precarpathian National University named 
after Vasyl Stefanyk, where the authors of the article work (it allowed to conduct conversations with 
students, teachers, librarians, to introduce the author's technique); pedagogical experiment; questionnaire for 
students; statistical methods of processing and graphical methods for presenting the results of a pedagogical 
experiment. 

The research work was carried out at the Pedagogical Faculty of PNU in 2013-2019. At the training 
courses, these 240 respondents were divided into: 1st course - 2%, 2nd courses - 20%, 3rd courses - 32%, 4th 
courses - 34%, 5th courses - 12% (specialists or masters) .The most numerous study groups were students in 
the 3rd (32%) and 4th (34%) years of studyng. This fact is very important, since it is the 3rd and 4th year 
students who have adapted for university studies are actively involved in the system of out-of-class studies, 
educational extra-curricular activities, they formed educational interests. It is also shown the willingness to 
self-improvement and literary development. 

The survey was conducted by the method of anonymous questioning as the main method of data 
collection, which allowed to cover a sufficiently large number of respondents, and at the same time ensured 
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the comparability and uniformity of the information received, as well as the possibility of its formal 
processing. The study included an interpretation of the results of the questionnaire and content analysis of 
the literature on this problem. Students were invited to take part in the survey, either by filling in the printed 
questionnaire, or online. 

  The status of the students’ reading culture was determined. During the research, the information was 
collected using questionnaires. Observations were used, too. With the least amount of time, the survey 
allowed to understand the attitude of students to reading, analyze the range of young boys’ and girls’ 
reading, attitudes towards the arts (literature, theater, cinema, etc.), the motives that encourage students to 
read books, etc. One of the key tasks of the questionnaire was to find out what literature future specialists 
(intelligentsia) read in the field of pedagogy, medicine. The choice of these categories as a research object 
was due to the fact that, at the age of 20, students have already developed their readership interests, have a 
certain level of readership culture, and are able to give preference to certain types of art and explain their 
choices. 

At the beginning of the questionnaire, we enclosed the most common questions, followed by more 
specific and somewhat controversial questions. Such a sequence ensured the maximum objectivity and 
openness of the respondents. 

The task of this stage of the study was to find out the objective and subjective factors that determine 
the students’ reading interest and receive information about the attitude of the students to the types and 
genres of art, literature, motives that lead to reading books, frequency of visits to libraries, topics of reading, 
genres of literature, which students prefer, attitude to the paper and electronic books, attitude to the native 
literature, knowledge about the writers of the regions they live in, favorite literary works, etc. On the basis of 
the obtained data, parameters and criteria for assessing the level of students’ reading culture were worked 
out, with the account of such a component as the knowledge of the writers of the native land, works of the 
writers in the regions students live. The main parameters of the reader’s interest are: systematic reading, 
love for reading, frequency of library visits, ability to evaluate the read material. In order to assess the level 
of students’ reading culture, not only questionnaires have been used, but also an expert survey of teachers 
about the skills and abilities of students to work with a book, and interviews with librarians. Comparison 
and analysis of data from a sociological survey of students, an expert survey of teachers and librarians, 
observations obtained through the study gave the opportunity to obtain information on the basis of which 
we could draw conclusions about the factors of developing interest in reading literature, taking into account 
subjective and objective factors (sex, age, social background, availability of a home library, book cult in the 
family, etc.). 

Here are some results of a study of the reading activity of future masters of pedagogy (74 people). 
According to the survey, the frequency of reading fiction was established: two people read fiction daily; 12 
people - several times a week; 14 - several times a month; 27 - several times in 3-4 months; 11 - several times 
in six months; 8 - several times a year or less. 

Several times a week 2 persons visit libraries for the purpose of reading fiction; several times a month 
- 4 people; several times in 3-4 months - 10 people; several times in six months - 16 people; several times a 
year - 5 people. 39 students do not visit libraries at all. 

Interesting were the students' answers to the question "Who influences the choice of a book to read?". 
Some students believe that no one is influenced by the choice of books to read. On the one hand, this may 
indicate a reader's query and interest in a student's book. On the other hand, if one considers the 
questionable knowledge of literary genres in dozens of respondents, one can say that there is no proper 
reflection. The student, as it turned out, was unable to understand what influenced his choice. Of the 74 
people polled, such answer was given 19 times. Among the main sources of influence on the choice of the 
circle of reading were: teachers of university (25 times), friends (9 times), relatives (7 times), as well as 
reviews and advertising in the media (14 times). 

Boys and girls also noted that reading fiction has two main goals: cognitive - "to get new information", 
"to increase cultural level" and recreational - "for fun and pleasure." 

 25% of respondents put cognitive needs at the forefront. Literature for them serves as a means of 
finding out the truth, obtaining information of interest. This group of respondents does not enjoy the 
aesthetic aspect of communicating with a book; it does not consider literature as a genre of art, but perceives 
it as a source of knowledge. 
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15% of respondents believe that literature contributes to their spiritual and professional development. 
Books, in their opinion, enhance the development of imagination and memory, increase literacy, develop the 
capacity for empathy. Literature, from the perspective of these students, helps them become a better, more 
perfect individuals. 

16% of the surveyed students indicated several factors that influence the formation of their reading 
interests. These include the moral pleasure of communicating with the book, the cognitive needs, and the 
desire for development and self-improvement. This group of respondents looks at literature from a different 
perspective, trying to get aesthetic enjoyment as well as gain practical benefit from books. 

As for the genre and thematic preferences of students, the opinions are divided approximately equally 
here. A large number of the surveyed students prefer adventure literature (28%), romance novels (27%), and 
26% of respondents can read literature of various genres. Fantasy fiction is in the third place. Based on the 
results of the respondents, the least popular are "poetry", "philosophy", "classic", "horror and mysticism" and 
"historical literature". 

In this case, there is a connection between the respondents' genre preferences and the factors that 
influence their interest in reading. In the course of the study, it was noticed that the students who consider 
literature as a way to get away from their problems prefer fantasy and romance novels. Books of these 
genres having a bright, dynamic storyline, a variety of characters, a love line and vivid emotions, contribute 
to satisfying such a need. It should be noted that the majority of respondents (44%) consider reading as a 
source of development of their professional potential, increase of erudition and literacy. 

However, young people don’t prefer to spend their free time reading a book: meetting with friends - 7 
people; 11 - watching TV programmes; 3 - browsing entertainment magazines and newspapers; 8 - visiting 
clubs and discos; 4 - doing sports; 28 - sitting at the computer (doing study tasks, playing games, chatting, 
etc.). 

 The results of the experiment are presented in the form of a diagram shown in fig. 3, in percentage 
terms, taking as a basis such indicators as: "love to read", "leisure time" (namely reading fiction), “library 
non-attendance " (the number of students who do not visit the library) (fig. 3 ). 

 

Fig. 3. State of reading interests of future masters of pedagogy 

Taking into account the indicators of “love to read”, “leisure time” (namely reading fiction), “library 
visiting” (namely the number of students who do not attend the library) of student-teachers and comparing 
it with the data from 2013 - 2017  and 2019, it can be stated that this indicator decreases every time (fig. 4). 
The obvious reason for this is the competition of the media culture born from television and the Internet. 
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Fig. 4. Comparison of the indicators "love to read", "leisure time", "library non-attendance" for 2013-2017 and 2019. 

Thus, for various reasons fiction loses its educational role among the master’s students. In the higher 
school, the range of reading interests of the youth narrows; students seldom visit libraries, great spiritual 
potential of fiction remains out of the sight for most students. Such indicators make one think about the 
problems of forming the reading culture of future masters of pedagogy and the means of solving them. 

This choice was due to a number of reasons. Modern society needs specialists who are able not only to 
carry out their professional and educational activities effectively, but also to navigate well in the information 
space, have a high level of general cultural competence and literary development, be a creative person, have 
a rich spiritual world. In other words, it refers to the formation of a specialist for a new generation i.e. a 
cultural and spiritually rich person who speaks a good language to serve well both in the educational 
sphere. 

In addition, the future teacher, must be deeply knowledgeable with the psychology of the child, take 
into account her interests, be able to enrich the spiritual world of her students and patients, have high 
organizational skills, be a true speaker in the field of communicative activities. Therefore, a teacher are  
skillful interlocutor who can participate in conversation, discussion, have a public speaking, gift of 
persuasive communication. A good choice of books is a great part of the future specialist’s development. 

It is indisputable that teaching students to love the book, the formation of readers' interests in them is 
one of the main tasks that must be solved at the present stage of the reform of the Ukrainian school. 
Therefore, the teacher must take care of expanding the range of reading students, that is, the formation of 
readership interests. Consequently, the formation of students’ readership will be effective, if future teachers 
themselves will have a high level of readership culture, will be ready to organize interesting lessons where 
they motivate pupils to read, to work with fiction. It is aimed at understanding the reading with a consistent 
activities of the student-reader, as well as the involvement of students in thematic literary activities that have 
a socio-cultural direction, to familiarize themselves with the national and world children's literature, diverse 
in subject and genre characteristics, each time expanding the range of reading by means of literature of the 
native land; etc. 

It is known that the individual experience of reading activity, skills and abilities are the components of 
reader's competence, which are formed in children during the literary reading lessons; they have not only 
substantive but also general educational character, and are the means of studying all subjects, provide 
successful training in the future. The formation of the skills of working with text information is a 
prerequisite for the development of the intellectual and spiritual world of the person, formation of its 
national identity. It is important to note that the book is a special world, which schoolchildren percept both 
by mind and by heart, so it should enter into the child life as early as possible. Therefore, the attitude of the 
student to the book, to reading and studying in general, largely depends on the methodological training of 
the teacher, his knowledge of children literature of various subjects and genres, the ability to interest the 
child, to convey the author's ideas, feelings and experiences. Consequently, readership competence is one of 
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the components of the future teacher's professional competence. Formation of professional competence is 
included in the content of the educational-professional program of the specialty: “Primary education” as a 
component of the branch standard of higher education. 

Thus, the above arguments reaffirm the validity of our sample of research i.e. future teachers who 
should be not only specialists in their field, but also to be fully educated, spiritually rich, to have a good 
command of a word that can act therapeutically (to heal the soul) on a child or an adult, to orient in literary 
creativity, in particular, in the native land, apply the principles of bibliotherapyprofessionally. The answers 
of our respondents to the questions above show that today students are losing interest in reading, 
considering it just waste of time, they rarely visit theater, artistic exhibitions, and show little interest in 
classical music. The Internet, social networks, cinema etc. have pushed out the arts from the sphere of 
cultural interests of young people. This is confirmed by the results of our study. So, according to our 
respondents, literature as one of the genres of art ranks third (55%), being inferior to cinema (85%) and music 
(92%). And such arts as decorative crafts, opera, circus, ballet, symphony music, painting, sculpture, 
architecture, choreography occupy the last positions. Thus, 79% – 92% of the respondents stated that they 
had never been interested in these arts (they do not listen to opera, do not like symphonic music, do not 
attend artistic exhibitions, are not competent in architecture, do not watch ballet performances etc.). 33% of 
our respondents go to the theater occasionally (fig.5). 

Fig. 5. The results of ranking the types of art by the study participants. 

This situation is worrying because such means of raising spirituality, the general cultural level, 
intelligence, as literature and art (all its genres) lose their educational effect; they are distanced from the 
student youth. Such a situation requires the development of a strategy for the formation of the general 
cultural level of future intellectuals, university education professionals who must have high aesthetic tastes, 
needs, know and understand contemporary and classical art in all of its genre diversity. In our opinion, the 
first step on this path should be to use the potential of literature, including the regional literature: it is 
necessary to move from smaller to larger, from regional to general. We believe that local literature can 
become a powerful means of stimulating the reading interests of students, i.e. it can become that particular 
initial stage that will encourage them to get further deeper knowledge of culture and arts. 

To generate reading interest among students, an appropriate reading environment that will encourage 
future teachers to read, (this should be done not only in the course of studying the disciplines of the 
language and literary cycle, but also in pedagogical disciplines, through the participation of students in the 
non-classroom activity, promoting reading among students and parents, etc.) has to be created.  

One of the factors of reading interest formation among future teachers, as we saw during the pilot 
study, is the local literature. Introducing students to the works of famous Ukrainian writers, natives of 
Prykarpattia, encouraged them not only to get to know their works more deeply and to expand their reading 
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range, but also aroused interest in other fiction. Thus, the literaryPrykarpattia 
isrepresentedbydozensofbothwell-knownandlittle-knownnames, amongthem 12 
writersbeingthewinnersoftheShevchenkoPrize. However, the majority (80%-85%) of our respondents are not 
familiar with the works of their regional writers. 

The most prominent representative of Ukrainian postmodernism is Yurii Andrukhovych, a writer 
(poet, prose writer, essayist, translator) from Ivano-Frankivsk, whose works are translated into Polish, 
English, German, French, Russian, Hungarian, Finnish, Swedish, Spanish, Czech, Slovak, Croatian, Serbian 
and Esperanto, in particular the novel “Perverzia” published in Germany and Poland, the essay book 
published in Austria, a Russian translation of a collection of poems (translated by A. Makarov-Krotkov and 
I. Kruchyk, “Friendship of Peoples”, early 1990s); the novel “Recreations” (translated by Yu. Illiin-Korol, 
“Friendship of Peoples”, No. 5, 2000). His works by their significance in the world literary hierarchy are 
compared with those by Umberto Eco. Yurii Andrukhovych is the author of the fifth Ukrainian translation of 
the play “Hamlet” by William Shakespeare, as well as anthologies of American poetry translations of the 
1950s-60s “Miss Day’s Death Day” (2006). 

Yurii Andrukhovych is the laureate of the Literary Prize “Blahovist” (1993), Ray Lapica Prize (1996), 
International Herder Prize (2001); he received a special prize in the awarding of the World Erich-Maria 
Remarque Prize from the German city of Osnabr?ck (2005), “For European Understanding” (Leipzig, 2006), 
etc. 

However, as it has been shown by the results of our survey, students practically do not know 
anything about Yurii Andrukhovych, his works are not studied by future educators. Moreover, the majority 
(80%-85%) of our respondents are not familiar with the works of their regional writers. 

Students participated in creative contests, literary circles, scientific groups, the Center for 
Contemporary Literature Studies, in organizing literary festivals, academies, and organizing quests. An 
effective tool and form of developing the reading interests of future specialists-educators was the contest of 
creative projects "Writer of my land", in which students participated during 2016-2019. Participants of the 
creative contests wrote essays and created informational projects about the local lore or writer of their native 
region, which they presented during roundtable discussion at the “Literary Room”. This made it possible to 
exchange information about the literary history of the Carpathian region, to learn about the works of less-
known authors. In the course of carrying out the project, the students were to deal with the following tasks: 

1) to get acquainted with the biography and works of local writers and works about the region (in 
libraries, museums, archives);2) to study the critical literature about creativity of writers;3) to find out 
history of creative searches of the writer and creation of works; 
4) to conduct independent analysis of works about the native land of local writers;5) to identify the 
originality of the language, style of the author;6) to determine the importance of the author’s creativity and 
his place in the national literary process, etc. 

In order to successfully carry out these projects, students searched for information in books, reference 
books, and search engines, so its analysis, processing, and presentation took place. In cases where the 
available information was not enough, since the creativity of many contemporary authors has not been 
studied and described so far, the personal contact of the students with the author during the meetings, 
interviews and conversations, became especially important. It gives an opportunity to penetrate into the 
writer's creative laboratory, "to study his creative method, outlook, tastes and preferences, ideals, to 
comprehend how they are embodied in the figurative fabric of a literary work", which is usually impossible 
to carry out with one's own eyes when studying other literary disciplines. When studying the creativity of a 
person who has already passed away, students used archival materials, memoirs, etc. This contributed to the 
formation of both the literary and local linguistic competence of the students. 

The use of progressive forms of education, such as educational coaching, has ensured the effective 
implementation of the methodology of developing the reading interests of future masters of pedagogy. It is a 
question of their participation in the activity of the organization “University of the Gifted Child” (hereinafter 
referred to as UOD), which operates at the Scientific Park “Precarpathian University” of the Vasyl Stefanyk 
Precarpathian National University. This unique educational and scientific project (there is no analogue in 
Ukraine) united highly professional university professors, well-known scientists, creative teachers, famous 
writers, artists and other creative personalities over the idea of purposeful creation of educational 
environment based on the use of modern information and innovative technologies that would promote the 
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development of gifted children. Teachers-writers, together with their students, organized master classes, 
excursions, and other events aimed to deepen knowledge of the culture and literature of their native land for 
the local young students.  

Consequently, based on the results of the study, certain conclusions can be drawn. Firstly, there is a 
tendency for students to lose interest in reading. One of the reasons is the narrowness of the reader’s 
interests, the low general cultural level of future specialists, the undeveloped motivation for reading, the low 
awareness about the literature of the native land, the famous writers of the regionthey live in, the lack of 
knowledge about them, lack of a cult of reading, insufficient propaganda of books among students. 
Therefore, we suggested a methodology for the development of students’ reading culture, developing their 
readership interests. The means of this process was the native literature. 

Creating rich literary environment, we organized a travelling student library, it being a kind of a book 
lovers club, constantly joint by new participants. To become a member, you need to give the library an 
artistic or scientific (professionally oriented) book, usually a novelty of literature, as well as works by 
regional writers. In our opinion, such a move between student books serves as an effective means of 
popularizing reading even among those who do not like to read. Also, we constantly introduced new works 
for children and youth by the regional writers, arranged systematic literary reviews etc. For this purpose 
there served an exhibition of books arranged by the travelling student library. 

It became clear that such a game form was the best way to motivate students for more reading, as the 
use of interactive methods and forms (literary games, quizzes, student videos, as well as shooting by 
students of such videos as “Literary Carpathians”, “Prykarpattia writers –  the winners of the national book 
contest “Coronation of the Word”, “Prykarpattia writers –  laureates of the Shevchenko Prize”, “Prykarpattia 
writers – authors of works for children and youth”,  “Favorite Prykarpattia writers of Ivano-Frankivsk 
schoolchildren”) serve the best interests of reading students, as they become active participants in the 
Festivity of the Ukrainian Book. Students are not only organizers of this literary rich environment, but also 
promoters of reading. 

The book itself can increase interest in reading. Knowledge of the book as well as systematic work 
with it expands the reader's outlook, teaches the ability to correctly formulate the reader's inquiry, and 
allows using various sources of information freely. With proper and purposeful management of reading, 
during studying of many disciplines, students develop personal interest in the subject. If students read 
constantly their level of knowledge achievement and their education quality education increases. For this 
purpose, such measures were taken into action: publishing the lists of recommended popular literature for 
children and adolescents; foundation of the Corner of Writers of Prykarpattia, which was therefore 
periodically updated and supplemented by undergraduates. In order to check the effectiveness of the types 
of work offered to students, at the end of the experimental study, a survey was conducted again. The result 
of which gives an opportunity to find out the level of reading interests of the students (they were asked the 
same questions as at the beginning of the experiment). Here are some results of the study. 

The students with a high level of reading interests (who are very fond of reading and do it often, 
know most native writers, popular Ukrainian writers, analyze their works, have knowledge of literary local 
lore, seek to learn more about the literary process of Ukraine and their native land) - 31%; at the beginning of 
the experiment - 25%; master’s who read occasionally, name Ukrainian and local writers (seven to ten) and 
their works, name famous local historians and their works (two or three), sometimes read “novelties” (42%; 
at the beginning of the experiment - 29% ) belong to the middle-level group; those who are not at all inclined 
to read, know 3-5 authors and their works, are not interested in local history (45%; at the beginning of the 
experiment - 37%), are attributed to persons with low level of reading interests (fig. 6). 
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Fig. 6. Results of the experimental study (at the end of the experiment) 

As we can see, the introduction of our methodology for developing the reading interests of future 
masters of pedagogy, creating an appropriate reading environment at the university served to increase the 
level of cognitive activity of students, their reading interests. Comparison of results at the beginning and at 
the end of the study convinces us that the introduced methods and forms of dealing with writers' works 
provide productive assimilation of artistic information, expand the reader's horizons of future specialists. 

First of all, we note that the results of our study on students' reading activity are more optimistic than 
the overall Ukrainian data, which also indicate a decrease in students' interest in reading. However, if half of 
Ukrainians surveyed in 2017 did not pay attention to any printed edition, then our respondents who did not 
like to read fiction came up to 23%. Similarly, the highest (53%) are the figures that evidence the love of 
reading among the students of Western Ukraine, according to the all-Ukrainian data, these indicators were  
higher in the eastern and central regions (49% and 46%). 

Our research confirmed the opinions of foreign scholars that the professionalism of a future specialist 
depends on the reader's culture, and the literary development of students depends on their readership, 
knowledge of literature, frequency of reading, etc. The idea of using literary local history in the development 
of future specialists in the field of pedagogy has gained further development in our work. Our research is a 
kind of complement to the views of Canadian scientists L.J Rod-Welch, B.E. Weeg, J.V. Caswell, T. L. Kessler 
on the choice of reading format (printed or electronic), depending on the purpose of the user’s accessing the 
book. By introducing the author's methodology into the educational process of university, we strived to 
allow students to communicate with the paper book and its author during classes, various non-auditing 
events and university promotions. It was the communication with the "living" regional writer, as the 
respondents indicated on the questionnaires and direct communication with us, was the decisive stimulus 
that prompted him to read his works, and thus the works of other authors in the western region of Ukraine. 

In Ukraine (as opposed to world trends), the Ukrainian students are more conservative and, in 
reading “for pleasure”, prefer paper format because, as claimed in the questionnaires, “a paper book can not 
only be read, but also hold hands, sweep, smell pages that smell of cellulose and reminiscent of childhood”, 
therefore, the book brought aesthetic, moral and ethical satisfaction to students. 

It should also be emphasized on this. In spite of the fact that the authors of the referenced works (see 
Introduction), studying various aspects of the formation of the reader's culture of the individual, do not 
analyze the influence of such a factor as the literature of the native land, we are convinced that highly-
crafted books for children and youth written by local writers can awaken interest in reading among students. 
Attheendoftheexperimentalstudy, astudentsurveywasconductedagain. The following aspects were taken 
into consideration: students’ love for the book, interest in reading, including works by regional writers, 
knowledge of the literature of their native land.  Comparison of the results at the beginning and the end of 
the study proves that the methods and forms of activities with the works of the Precarpathian writers 
provide productive assimilation of artistic information, expand the reading horizons of future specialists, 
and increase their general cultural level. As we witnessed, the developed methodology proved to be 
effective.We confirmed our hypothesis that the modern Ukrainian national and local literature could become 
a powerful means of developing students’ interest in reading, being the initial stage, encouraging students to 

"Love to read" "Leisure time" "Library non-attendance"

37%
28%

50%

63%
69%

29%

Before experiment After experiment
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get further deeper knowledge of culture and art.  Our methodology was to create a rich literary environment 
at universities.  

Conclusion 

Thus, despite the fact that the decline in reading interest is a global trend that almost half of 
Ukrainians have cut out fiction from their lives, the situation in the youth student environment of the 
western region of the state is better and inspires the hope that Ukrainians will turn the book into their 
spiritual life. Therefore, it is necessary to raise the level of education, in particular literary, since it is the 
young educated people with critical thinking, forming the demand for a book, can dictate the mode of 
reading. At the state level, it is necessary to begin with the creation of a literary map of his area, to begin 
studying the literary process of each region in the state and every ethnos that populate Ukraine, to start 
work on investigating the historical and cultural heritage, the creative achievements of local writers in 
different historical periods. Our experience has shown that the work on developing the reader's culture of 
future specialists by means of literature of the native land raises interest of the book, reading in general. Our 
research also made it possible to trace the relationship between "the student - Ukrainian national and local 
literature- the author." Therefore, in addition to state policy and other factors, university teachers, librarians, 
local authors, writers, lecturers, and other community initiatives can influence the improvement of the 
condition of education and culture, which candevelop desire of reading among the students without any 
coercion, artificiality, excessive persuasion in the need for reading. 
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Abstract 
Football's revenues have increased as a result of the distancing from the amateur spirit and becoming 

an industry. Examining the behaviours and expectations of the audience, which is one of the factors that 
provide these revenues, has gained importance. In this respect, this research aims to reveal the factors 
affecting the participation of the spectators who attended Düzcespor matches in 2019-2020 according to 
some variables. In order to realize this aim, personal information form developed by the researcher and the 
Audience Participation Decision Scale (APDS) developed by Gencer and Aycan (2008) were applied to a total 
of 1074 spectators selected by the random method. The scale consists of six subscales: Physical Environment, 
Opponent Team, Supported Team, Eligibility of the Program, Attraction of the Match and Socialization 
Opportunity. The normal distribution of the data was checked first and then the Kruskal-Wallis Test was 
used for comparing the data that did not show normal distribution, and the Mann Whitney U Test was used 
for comparing three or more groups. According to the results obtained, there is a statistically significant 
difference in the “Opponent Team” and “Supported Team” subscales according to the gender variable, in 
the “Physical Environment”, “Supported Team” and the “Eligibility of the Program” subscales according to  
the Combined Ticket Ownership variable, in the "Supported Team" subscale according to the Marital Status 
variable, in the "Supported Team" and "Socialization Opportunity" subscales according to the Participation 
in the Away Game variable, and in the "Physical Environment" subscale according to the Income Level and 
Education Level variables, all of which affect the participation of the audience in the match. As a result of the 
research, it has been revealed that there are many factors affecting the participation of the audience and this 
situation should be investigated in more depth. 
Keywords: Football, Audience 

1. Introduction 
Due to the busyness and stress that modern life creates in human life, people do various activities to 

relax and make themselves happy outside of work. However, sports differ from other types of social 
activities such as cinema, theatre, concerts and entertainment due to its different features. All forms of 
entertainment have a certain order, sequence, or program flow, and the results are highly predictable. 
However, it is not easy to express in advance how an audience will feel when watching any sporting event 
[24]. It is expected that there will be match or football environment that will attract their attention so that 
people can spend the weekend watching a football game. In the literature, the participation of the audience 
in sports competitions is conceptualized in different ways. Although some different ideas and models have 
been developed to explain the audience's decision to participate in competitions, empirical studies to 
support these ideas and models have started to gain momentum recently [15]. 

While football is not just a game but is industrializing, football clubs have undergone a structural and 
functional change, and “marketing of by-products of football, football-media relationship, fan and star 
player profile, tactical understanding” have undergone a transformation parallel to this industrialization 
process [2]. An important result of this change and transformation in football has been the fact that football 
clubs have become a major economic power and corporatized by earning income from many different 
sources [25]. Football has become a recreational activity where 250 million people directly participate (such 
as players, coaches, employees) on a global scale and 1.4 billion people (such as fans and audience) are 
interested. It is estimated that the FIFA World Football Championship is cumulatively followed by 33.4 
billion audience. 

This interest allows the football industry to reach an economic size ranging from $ 400 billion to $ 1 
trillion per year [1]. The most important effects of industrialized football in social and daily life are 
“expensive tickets, sponsorships, advertising, star players, professionalization and attractive investments” 
[7]. The sports marketing industry has been using new promotional tools such as companies, organizations 
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and sports clubs to attract more customers in the current competitive environment over the past 20 years. In 
this sports market, it will contribute to the clubs to recognize the expectations of their audience, sports 
tourists and supporters, and to the presence of more reliable sponsors and the media that support them [8]. 
It is assumed that there are a wide variety of factors that affect the audience watching the match. That club 
managers and sports marketers analyse these factors well and prepare the necessary environment in line 
with the expectations of the audience will contribute to the match participation. Otherwise, there will be a 
decrease in audience participation behaviour [9]. Revealing the behaviours and expectations of the audience 
participating in the sports environment also includes different challenges. Because it has been proven by the 
studies that the audience consists of old or young men and people from different races and ethnic origins. It 
is difficult to recognize this diverse structure and to fully understand its interests and expectations. 
However, it cannot be ignored that they have contributed greatly to the clubs economically. For example, in 
the 2017-18 season, Manchester United generated about 31% of its total revenue from ticket and product 
sales. Sports organizations and clubs should constantly try to maintain and increase the number of their 
audience. When the audience is willing to watch a sports game, they are more likely to participate in other 
competitions. The presence of audience in the stadiums contributes to the direct and indirect income of the 
club and directly affects the technical performance and results of the team. Therefore, the revenue from 
ticket sales and membership fees, the purchase of club materials and equipment, the market entry and the 
positive effect of the audience's participation in the stadiums are what clubs do not ignore [16]. It is very 
important to determine the factors that affect the participation of the audience in the stadiums. Providing the 
appropriate space for the audience, easy access and appropriate services are important factors mentioned by 
the researchers [10]. 

Clubs and teams encourage the audience to participate in the stadium to watch the matches. 
According to some studies, the audience goes to the stadiums to meet their needs, to gain experience or to 
understand a sense of collective identity. Decreasing attendance at the stadiums reduces the attractiveness of 
football and destroys football in an irreparable way, economically and socially. Football planning, especially 
European football, aims to continue and increase the audience's participation in the stadiums. Improving the 
quality of services, organizing regular entry and exit points, building attractive shopping and entertainment 
centres, offering VIP (very important person) seats and special quality services are factors that do not reduce 
the number of audiences in European football. Factors affecting the presence or absence of the audience in 
the stadiums can be clearly seen from the researches carried out so far [23]. 

In this context, the study aims to reveal the factors that affect the participation of the audience, which 
is a great source of income for football clubs, according to some variables. 

2. Method 

This research is a quantitative research. The screening model was used to describe the current 
situation in the study [22]. In this method, it is important to be able to identify the event, individual or object 
that is the subject of the research as it exists in its own conditions and to observe it without attempting to 
change the situation[21]. In the study, survey technique was used as data collection method. 

2.1. Participants 
The universe of the study is composed of the audience Düzcespor that is in Turkey Football Federation's 1st 
group of the 3rd League in 2019-2020 season. The sample group consists of 1074 volunteer audience who 
come to the field match and randomly selected from this universe. 

2.2. Materials 
"Audience Participation Decision Scale (APDS)" was used to collect data related to the research [17]. 

The data were obtained from a group of 1074 people randomly selected from the audience who participated 
in some matches played by Düzcespor football team in their field in the 2019-2020 season. 

APDS has been prepared to measure the decision to participate in the match. The end points of the 
scale vary between 1 and 5, and the scale consists of 6 subscales and 24 items that represent the factors 
affecting the match participation decision. Endpoints consist of the scale of "1 = Not important, 2 = Very 
effective, 3 = Slightly effective, 4 = Highly effective, 5 = Totally effective". In the scale, the variables that 
affect the audience's decision to participate in the match are the subscales of “Physical Environment”, 
“Opponent Team”, “Supported Team”, “Eligibility of the Program”, “Attraction of The Match” and 
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“Socialization Opportunity”. The Physical Environment subscale includes adequate parking in the stadium, 
ease of entry and exit to the stadium, food and drinks in the stadium, cleaning of the stadium, ease of access 
to the stadium, security of the stadium and the behaviour of other audiences. The Opponent Team subscale 
includes the last performance of the opponent team, its rank in the league and the chance to win. Supported 
Team subscale includes the latest performance, ranking in the league, the chances of winning and the 
importance of the match for my team, while the Eligibility of the Program subscale includes the match hour, 
match day, ticket price and match day weather. The Attraction of The Match subscale includes the presence 
of star players in the match, the live broadcast of the match and the match will be contentious. The last 
subscale, the Socialization Opportunity, includes being with friends in the match, being with the family in 
the match and participating in a social event. In addition, the first part of the scale includes questions to 
determine different personal variables regarding the participants. 

2.3. Procedure 
The data collection tool used in the research was applied to the spectators who went to Düzcespor's 

home matches in the 2019-2020 season. Before applying the scale used in collecting the data, the important 
points to be considered were specified by explaining the purpose of the research to the participants. The 
principle of voluntary participation was taken as basis in the application of the data collection tool. The scale 
forms collected were checked and the missing or incorrect ones were excluded from the study. 

Factors affecting the audience to go to the match and their subscales (Physical Environment, 
Opponent Team, Supported Team, Eligibility of the Program, Attraction of The Match and Socialization 
Opportunity) were evaluated and analysed according to gender, education level, income level, marital 
status, combined ticket ownership and supporter level. The normal distribution of the data was checked first 
and then the Kruskal-Wallis Test was used for comparing three or more groups, and the Mann Whitney U 
Test was used for binary group comparisons. 

3. Results 
Findings related to the factors affecting the audience's participation in the match were handled 

separately and compared with each demographic feature.  

Table 1. Comparison of factors affecting audience going to the match by gender 

Subscales Gender n Mean Rank 
Sum of 
Ranks 

U Z p 

Physical Environment 
Female 329 535,55 176196,00 

121911,000 -,137 ,891 
Male 745 538,36 401079,00 

Opponent Team 
Female 329 508,13 167174,50 

112889,500 -2,072 ,038* 
Male 745 550,47 410100,50 

Supported Team 
Female 329 501,91 165128,50 

110843,500 -2,505 ,012* 
Male 745 553,22 412146,50 

Eligibility of the Program 
Female 329 548,70 180522,50 

118538,500 -,825 ,410 
Male 745 531,83 395678,50 

Attraction of The Match 
Female 329 513,54 168955,50 

114670,500 -1,689 ,091 
Male 745 548,08 408319,50 

Socialization 
Opportunity 

Female 329 555,57 182781,5 
116608,500 -1,274 ,203 

Male 745 548,08 394493,5 

*p<0,005 

When Table 1 is examined, there is no significant difference according to Gender among “Physical 
Environment”, “Eligibility of the Program”, “Attraction of the Match” and “Socialization Opportunity” 
subscales, which are the factors that affect the audience to go the match. However, there a is significant 
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difference according to Gender among "Opponent Team" (U=112889,500, Z=-2,072, p=,038) and "Supported 
Team" (U=110843,500, Z=-2,505, p=,012) subscales. 

Table 2. Comparison of factors affecting the audience to go to the match according to combined ticket ownership. 

Subscales 
Combined 

Ticket  
n 

Mean 
Rank 

Sum of 
Ranks 

U Z p 

Physical Environment 
Yes 84 448,10 35848,00 

32608,000 -2,682 ,007* 
No 990 544,70 541427,00 

Opponent Team 
Yes 84 493,71 39497,00 

36257,000 -1,139 ,187 
No 990 541,02 537778,00 

Supported Team 
Yes 84 432,52 37001,50 

33761,500 -2,253 ,024* 
No 990 543,53 540273,5 

Eligibility of the Program 
Yes 84 469,51 37561,00 

34321,000 -2,030 ,042* 
No 990 542,44 538640,00 

Attraction of The Match 
Yes 84 506,29 40503,50 

37263,500 -,939 ,348 
No 990 540,01 536771,50 

Socialization Opportunity 
Yes 84 473,76 37900,50 

34660,500 -1,919 ,055 
No 990 542,63 539374,5 

*p<0,005 

When Table 2 is examined, there is no significant difference according to Combine Ticket Ownership 
among “Opponent Team”, “Attraction of the Match” and “Socialization Opportunity” subscales, which are 
the factors that affect the audience to go the match. However, there is a significant difference according to 
Combine Ticket Ownership among “Physical Environment” (U=32608,000, Z=-2,682, p=,007) and 
“Supported Team” (U=33761,500, Z=-2,253, p=,024) and "Eligibility of the Program" (U=34321,000, Z=-2,030, 
p=,042) subscales.  

Table 3. Comparison of factors affecting the audience to go to the match according to marital status. 

Subscales 
Marital 
Status 

n Mean Rank 
Sum of 
Ranks 

U Z p 

Physical Environment 
Married 275 552,91 176196,00 

105624,500 -,956 ,339 
Single 799 532,20 401079,00 

Opponent Team 
Married 275 525,06 167174,50 

106440,500 -,775 ,438 
Single 799 541,78 410110,50 

Supported Team 
Married 275 504,04 165128,50 

100662,000 -2,079 ,038* 
Single 799 549,02 412146,50 

Eligibility of the Program 
Married 275 507,03 180522,50 

101483,500 -1,865 ,062 
Single 799 547,33 395678,50 

Attraction of The Match 
Married 275 517,18 168955,50 

104273,500 -1,265 ,206 
Single 799 544,49 408319,50 

Socialization 
Opportunity 

Married 275 549,83 182781,50 
106471,000 -,768 ,443 

Single 799 533,26 394493,50 

*p<0,005 
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When Table 3 is examined, there is no significant difference according to Marital Status among 
"Physical Environment", “Opponent Team”, "Eligibility of the Program", “Attraction of the Match” and 
“Socialization Opportunity” subscales, which are the factors that affect the audience to go the match. 
However, there is a significant difference according to Marital Status in the subscale of “Supported Team” 
(U=100662,000, Z=-2,079, p=,038). 

Table 4. Comparison of factors affecting the audience to go to the match according to participation in the away game. 

Subscales 
Participation 
in the Away 

Game 
n Mean Rank 

Sum of 
Ranks 

U Z p 

Physical Environment 
Yes 487 538,52 262261,50 

142435,500 -,099 ,921 
No 587 536,65 315013,50 

Opponent Team 
Yes 487 553,16 269388,00 

135309,000 -1,514 ,130 
No 587 524,51 307887,00 

Supported Team 
Yes 487 573,12 279107,50 

125589,500 -3,436 ,001* 
No 587 507,95 298167,50 

Eligibility of the 
Program 

Yes 487 552,64 269138,00 
135072,000 -1,512 ,131 

No 587 524,00 307099,50 

Attraction of The 
Match 

Yes 487 554,36 269975,50 
134721,500 -1,629 ,103 

No 587 523,51 307299,50 

Socialization 
Opportunity 

Yes 487 575,14 280095,50 
124601,500 -3,639 ,000* 

No 587 506,27 297179,50 

*p<0,005 

When Table 4 is examined, there is no significant difference according to Participation in the Away 
Game among "Physical Environment", “Opponent Team”, "Eligibility of the Program" and “Attraction of the 
Match” subscales, which are the factors that affect the audience to go the match. However, there is a 
significant difference according to Participation in the Away Game between “Supported Team” 
(U=125589,500, Z=-3,436, p=,001) and "Socialization Opportunity" (U=124601,500, Z=-3,639, p=,000) 
subscales. 

Subscales Income Level (TL) n Mean Rank df X2 P 

Physical 
Environment 

Minimum Wage 397 509,01 

5 15,141 ,010 

Minimum Wage -3500 375 533,71 

3501-5000 168 568,67 

5001-6500 76 557,41 

6501-8000 28 716,96 

8001 and over 30 569,50 

Opponent Team 

Minimum Wage 397 539,78 

5 3,457 ,630 

Minimum Wage -3500 375 528,70 

3501-5000 168 567,96 

5001-6500 76 495,21 

6501 and over 28 552,61 

8001 and over 30 539,82 

Supported Team 

Minimum Wage 397 526,04 

5 4,856 ,434 Minimum Wage -3500 375 544,15 

3501-5000 168 522,85 
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When Table 5 is examined, there is no significant difference according to Income Level among 
“Opponent Team”, "Eligibility of the Program", “Supported Team” and "Socialization Opportunity" 
subscales. However, there is a statistically significant difference according to Income Level in the subscale of 
"Physical Environment" (df=5, X2=15,141, p=,010). 

5001-6500 76 548,89 

6501 and over 28 647,63 

8001 and over 30 556,40 

Eligibility of the 
Program 

Minimum Wage 397 537,19 

5 1,984 ,851 

Minimum Wage -3500 375 535,43 

3501-5000 168 553,48 

5001-6500 76 11,881 

6501 and over 28 12,178 

8001 and over 30 12,900 

Attraction of The 
Match 

Minimum Wage 397 9,304 

5 5,978 ,308 

Minimum Wage -3500 375 9,480 

3501-5000 168 9,529 

5001-6500 76 9,552 

6501 and over 28 10,500 

8001 and over 30 8,700 

Socialization 
Opportunity 

Minimum Wage 397 9,700 

5 4,629 ,463 

Minimum Wage -3500 375 9,557 

3501-5000 168 9,892 

5001-6500 76 9,736 

6501 and over 28 10,785 

8001 and over 30 10,000 

Subscales Education Level n Mean Rank df X2 p 

Physical Environment 

Primary School 37 494,03 

4 13,837 ,008* 

Secondary School 54 500,19 

High School 761 524,75 

Undergraduate 201 582,49 

Graduate 21 713,79 

Opponent Team 

Primary School 37 526,67 

4 6,577 ,160 

Secondary School 54 528,16 

High School 761 539,42 

Undergraduate 201 515,62 

Graduate 21 694,55 

Supported Team 

Primary School 37 498,57 

4 3,996 ,407 

Secondary School 54 480,48 

High School 761 544,93 

Undergraduate 201 523,04 

Graduate 21 594,36 

Eligibility of the 
Program 

Primary School 37 493,19 

4 2,041 ,728 

Secondary School 54 524,94 

High School 761 539,84 

Undergraduate 201 529,84 

Graduate 21 607,38 

Attraction of The 
Match 

Primary School 37 566,58 
4 3,731 ,444 

Secondary School 54 522,19 
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When Table 6 is examined, there is no significant difference according to Education Level among 
“Opponent Team”, "Eligibility of the Program", "Supported Team", “Attraction of the Match” and 
"Socialization Opportunity" subscales, which are the factors that affect the audience to go the match. 
However, there is a statistically significant difference according to Education Level in “Physical 
Environment" (df=4, X2=13,837, p=,008) subscale. 

4. Discussion and Conclusion 
The study aims to reveal the factors that affect the participation of the audience to the match, which is 

a great source of income for football clubs, according to some variables. In this context, the following results 
have been obtained according to the research findings.  

According to the data obtained from the research, it has been found out that there is no significant 
difference according to Gender among “Physical Environment”, “Eligibility of the Program”, “Attraction of 
the Match” and “Socialization Opportunity” subscales, which are the factors that affect the audience to go 
the match nevertheless, there a is significant difference (P<0,05) according to Gender among "Opponent 
Team" and "Supported Team" subscales. Unlike women, men make their decision to participate in the match 
according to both their own team's and the opponent team's situation in the league. Dilbaz and Karagün 
(2014)[11], found a significant negative relationship according to the gender variable among the Opponent 
Team, Supported Team, and Attraction of the Match subscales which are the factors affecting the audience to 
go to the match. In addition, Atasoy and Çimen (2016)[5], revealed in their study on the factors that 
determine the decision of university students to participate in football competitions that the gender factor 
was not effective on the decision to participate in the matches. The opponent team subscale includes the last 
performance of the opponent team, the ranking of the opponent team in the league and the chance of the 
opponent team to win. The subscale of supported team includes the last performance of my team, the 
ranking of my team in the league, the chances of my team to win and the importance of the match for my 
team. In their study, Janssens and Kesenne (1987)[20], concluded that the performances of the teams forming 
the league are close to each other will increase the uncertainty of the match and thus this uncertainty will 
have a positive effect on the fan demand. This supports the work of Janssens and Késenne. 

According to the results of the research, it has been discovered that there is no significant difference 
according to Combine Ticket Ownership among “Opponent Team”, “Attraction of the Match” and 
“Socialization Opportunity” subscales, which are the factors that affect the audience to go the match. 
However, there is a statistically significant difference (P<0,05) according to Combine Ticket Ownership 
among “Physical Environment” and “Supported Team” and "Eligibility of the Program" subscales. Those 
who do not have combined ticket are more concerned with these subscales than those who have one, and it 
has been found out that the existence of these subscales was more effective in their participation in the 
match. In his master's thesis, which he prepared in 2019, Erdem[13] found a statistically significant 
difference between the annual combined ticket ownership of football audience and the attraction of the 
match that is one of the subscales which affect the decision of participation in the match as an audience. It 
was discovered that the attraction of the match was important in the audience's participation in the match 
without combined ticket. The study of Allan and Roy (2008)[4], revealed that in Scotland, the live 
broadcasting of the matches on TV reduced the number of the audience, who do not own a seasonal 
combined ticket going to the stadium by %30. In addition, Forest and Simmons (2006)[14], concluded that 
UEFA European Champions League live broadcasts reduced audience participation in lower-level league 
matches. These results show that those who do not have a combined ticket pay attention to the attraction of 
the match, whether the match is broadcast live and the eligibility of the program when participating in the 

High School 761 543,36 

Undergraduate 201 505,23 

Graduate 21 598,14 

Socialization 
Opportunity 

Primary School 37 505,81 

4 8,054 ,090 

Secondary School 54 574,61 

High School 761 523,61 

Undergraduate 201 570,96 

Graduate 21 653,86 
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matches. It can be said that the audience with the combined ticket is more attached to their teams and can go 
to the match even just to support their teams, regardless of the status of their teams in the league or the 
eligibility of the program. Since those who do not have a combined ticket will buy tickets to go to the match 
every week, being selective about the match before going will be a more expected behaviour. The annual 
combined ticket sales revenue of Fenerbahçe in the former Şükrü Saraçoğlu Stadium also increased from $ 12 
million to $ 60 million after the stadium was renovated. In this context, Akşar underlined that Vodafone 
Park will have an important function in increasing the match day revenues of Beşiktaş. As the physical 
environment develops, combined ticket sales and increased match day revenues are directly related to the 
participation of the audience. 

It has been obtained from the data that there is no significant difference according to Marital Status 
among "Physical Environment", “Opponent Team”, "Eligibility of the Program", “Attraction of the Match” 
and “Socialization Opportunity” subscales, which are the factors that affect the audience to go to the match. 
However, there is a significant difference (P<0,05) according to Marital Status in the subscale of “Supported 
Team”. It was concluded that in the supported team subscale, single people made the decision to participate 
in the match according to the success of their team compared to the married ones. In his study, Erdem 
(2019)[13], revealed that there was a significant difference according to the marital status variable among 
opponent team, supported team, attraction of the match and socialization opportunity subscales which are 
some of the factors affecting the audience participation in the match. In these four subscales, he discovered 
that married people were significantly selective in participation in the match than single ones. On the other 
hand, in their study, Shajie et al. (2020)[23], have emphasized that the attraction of the match is effective in 
the number of the audiences. Szymanski and Smith (1997)[26], concluded that the majority of audience / fan 
demand depends on the performance of the team. This result is in line with our study. 

According to the data obtained from the research, it has been found out that there is no significant 
difference according to Participation in the Away Game among "Physical Environment", “Opponent Team”, 
"Eligibility of the Program" and “Attraction of the Match” subscales, which are the factors that affect the 
audience to go the match. However, there is a significant difference (P<0,05) according to Participation in the 
Away Game between “Supported Team” and "Socialization Opportunity" subscales. In his study, Erdem 
(2019)[13], concluded that there is a negative relationship between the number of audience's participation in 
away game matches and the subscales of the "physical environment", "supported team", "eligibility of the 
program" and "attraction of the match". Likewise, there is a negative relationship between the number of 
audience's participation in home matches and the subscales of the "physical environment", "eligibility of the 
program" and "attraction of the match". In addition, it was concluded that for the group, which defines 
themselves as a moderate fan “physical environment” and “eligibility of the program” subscales are more 
effective in the participation of the match than the group with high level of supporting. The importance of 
team success can be shown as the reason for the significant difference in the supported team subscale 
according to the participation of the audience in the away game. If the audience thinks that his/her team has 
a goal in terms of the concepts of the latest performance of my team, its ranking in the league, the chances of 
winning and the importance of the match for my team, which are in the supported team subscale, he/she 
will be eager to go to the away game or an audience who normally does not travel a lot can think of the 
match as an opportunity to socialize by going to the away game. During the journey to the match, he/she 
can think of it as a trip and consider communicating with the local people, buying local food and clothes 
from the places he/she passes through as socializing. The fact that football game is a social activity supports 
this result. Szymanski and Hoehn (1999)[19], similarly stated that the teams with good performance during 
the season will attract more audience to their matches. The audience of the teams with good performance are 
expected not to leave their teams alone in away games. In addition, Akşar (2016)[3], stated that the success of 
the teams affects the number of fans coming to the tribunes. He stated that Beşiktaş, the champion of the 
previous season, was the leader in combined ticket sales this year with 33 thousand units, while the arch 
rivals Galatasaray and Fenerbahçe were far behind the previous year. He also expressed that Galatasaray 
which sold 32 thousand combined tickets in the previous season, could sell 6 thousand 700 units this season, 
while Fenerbahçe fell from 38 thousand to 9 thousand. In the supported team subscale, the effect of team 
success on the audience numbers is clearly visible. In his study, Güngör (2014)[18], found that the 
relationship between Sportive success and total income from professional football activities is very strong. 
These revenues consist of match day revenues including the lodge, VIP seat, combined ticket sales revenues, 
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box office revenues, Champions League and UEFA European League revenues and broadcasting revenues, 
and it increases in parallel with the sportive success. It can be said that an important criterion that attracts 
the audience to the match is the success of the supported team. 

It has been revealed from the research that there is no significant difference according to Income Level 
among “Opponent Team”, "Eligibility of the Program", “Supported Team” and "Socialization Opportunity" 
subscales. On the other hand, there is a statistically significant difference (P<0,05) according to Income Level 
in the subscale of "Physical Environment". As the income level increases, the demands of individuals about 
the characteristics of the physical environment may increase. Their perceptions and expectations of the 
physical environment can be higher with regards to their life. For instance, Erdem (2019)[13], found a 
positive and low-level statistically significant relationship between the income level and “physical 
environment”, “supported team”, “eligibility of the program” and “attraction of the match” subscales, which 
are the factors affecting the participation decision as an audience. In other words, as the audience's income 
increases, the impact of these subscales on the participation in the match also increases. As the income level 
increases, it can be said that individuals can have the opportunity to participate in important matches of 
popular teams at home and abroad as audience. Furthermore, it is a fact that in our country, individuals are 
the supporters of the city teams they live or were born, as well as the football teams that are called as three 
big ones. Individuals who have the opportunity to participate more easily in the important matches of these 
teams as audience may also have high expectations from football matches. Therefore, it can be said that it is 
more important for the fans with high income level to watch the attractive matches of the city teams they 
support in a nice physical environment if the program of the match is suitable. Aycan et al. (2009)[6], in their 
study on the variables that affect the level of team identification and the decision to participate in 
professional football matches as an audience, determined that the importance of the subscales of "physical 
environment", "eligibility of the program" and the "attraction of the match" increases as the team 
identification level decreases. In addition, Shajie (2020)[23], found that there was a direct relationship 
between the participation of the spectators in the Iranian league and their income levels. It was revealed that 
the audience, whose economic situation was not good, did not prefer to go to the match due to the ticket 
prices, the expensiveness of the stadium services and the transportation costs to the match. It was concluded 
that the income level is effective in participating in the match. 

According to the results of the research, it has been found out that there is no significant difference 
according to Education Level among “Opponent Team”, "Eligibility of the Program", "Supported Team", 
“Attraction of the Match” and "Socialization Opportunity" subscales, which are the factors that affect the 
audience to go to the match, while there is a statistically significant difference (P<0,05) according to 
Education Level in “Physical Environment" subscale. Considering that people with high educational level 
participate in cinema, theatre and recreation activities in order to socialize besides the match, it is a fact that 
they will not take the phenomenon of socialization into the fore when they prefer to participate in a match. 
However, the increase in selectivity can be shown as the reason they care about the physical environment. In 
his study, Erdem (2019)[13], revealed that there are statistically significant differences between the 
educational level of football audience and the “attraction of the match” and “socialization opportunity”. 
Primary school graduates see participating in a match as an opportunity to socialize. This result is in line 
with our study. Considering that people with this level of education have long-term working conditions and 
financial difficulties, it seems difficult, in terms of both time and economic reasons, to participate in many 
different activities in the name of socialization. Trail and James (2000)[27], stated that the social interaction 
motive is seen as one of the reasons for individuals' participation in sports. In Aktifbank's Football 
Economics Report (2015)[12], in previous season, the annual income of Antalyaspor was 162.500 TL when 
they played their 1st League matches at the Akdeniz University Stadium. This figure increased to 5 million 
TL when they transferred to new Antalya Stadium in the 2015-2016 season. The only reason for this income 
to rise is not the renewal of the stadium, but it is clearly noticeable in Konya, Başakşehir Football Club, 
Beşiktaş and Galatasaray Clubs, where the new stadium has increased the number of audiences. With the 
renewal of the stadiums, the concepts of Physical Environment subscale such as adequate parking in the 
stadium, ease of entry and exit to the stadium, food and drinks in the stadium, cleaning of the stadium, ease 
of access to the stadium and security of the stadium have started to occur, and this has contributed the 
people with high income level to watch the matches. 
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As a result, in terms of demographic characteristics, the subscales that are the factors affecting the 
participation of the audience in the match, in which there is a statistically significant difference (P <0.05), 
have been determined as "Opponent Team and "Supported Team" according to the Gender, as "Physical 
Environment", "Supported Team" and "Eligibility of the Program" according to Combined Ticket Ownership, 
as the subscale of "Supported Team" according to Marital Status, as "Supported Team" and "Socialization 
Opportunity" according to Participation in the Away Game, as "Physical Environment" according to Income 
Level and Education Level variables. Factors affecting the participation in the match according to the age of 
the audience can be investigated. A research can be done depending on whether the audience is a member of 
the fan association. Considering the new stadiums built in our country in recent years, a comparison of the 
audience over the age of 40 in terms of the physical environment subscale can be made. 
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Abstract 

Exercise and respiratory physiology for the development of respiratory muscle strength has been the 
subject of research. However, there is no study on the hormonal responses of respiratory muscle training. 
For this purpose, it was aimed to investigate some biochemical responses to inspiratory muscle training in 
cigarette addicts.. The study group consisted of 40 male volunteers with sedentary life. The participants were 
divided into four groups as smoker control group (n: 10) and IMT (n: 10) group; non-smoking control (n: 10) 
and IMT (n: 10).  The exercises were applied to the participants as 4 weeks and 5 days. Blood samples were 

taken from the participants twice. AST, ALT, Creatine Kinase and Albumin levels were determined in blood 

samples. SPSS software was used for the analysis of the data and the significance level was accepted as 
p<0.05. As a result of analysis; no difference was observed in the control group (p>0.05). There was no 
difference in AST, ALT and Albumin values of both smoker and non-smoker groups. The creatine kinase 
levels of both groups were found significant in favor of the posttest in the exercise groups (p<0.05). The 
creatine kinase levels of both smoker and non-smoker groups were statistically significant in the exercise 
group compared to the controls (p<0.05). As a result; AST, ALT and Albumin values were not affected by 
exercise in smoking and non-smoking students. Creatine kinase levels were affected in both the smoking and 
non-smoking group exercise groups. According to this study, it can be said that inspiratory muscle training 
affects creatine kinase levels and synthesis of molecules using energy and usage of this energy.    
Keywords: Cigarette addicts, Respiratory, Enzyme, Training, Blood. 

1. Introduction 
The benefits of exercise, which have many effects on human life, can be expressed as reducing the risk 

of cardiovascular disease, leading to improvements in blood pressure and blood lipids (1). The strength or 
weakness of respiratory muscles in comparison to other skeletal muscles due to their more specialized 
structures is considered as an indicator or cause of a disease. The most important of these diseases are 
specified as asthma, cystic fibrosis, neuromuscular diseases and chronic obstructive pulmonary disease 
(COPD) (2). It is known that skeletal muscles increase their strength and endurance with appropriate load 
and resistance and undergo hypertrophy (3). Similarly, strength and endurance of respiratory muscles can 
also be increased like all other skeletal muscles. Inspiratory muscle training (IMT) is described as a 
remarkable exercise that exerts significant load on inspiratory muscles to strengthen the muscles of 
respiration (4) . Respiratory muscle training has a rehabilitative effect as well. It is one of the primary 
methods used in pulmonary rehabilitation (5). Due to the strength-enhancing effect of respiratory muscle 
training on inspiratory muscle, it decreases the perception of dyspnea caused by decreased inspiratory 
muscle strength in COPD patients and provides an increase in exercise capacity (6). Studies of respiratory 
muscle exercises are limited. It may be the first study especially in terms of studies on biochemical hormones 
of breathing exercises. In the light of this information, the purpose of this study is to investigate the effect of 
inspiratory muscle training on AST, ALT, Creatine Kinase and Albumin levels in cigarette addicts. 

2. Literature Review 
When studies conducted are examined, it can be seen that the positive effects of inspiratory muscle 

training have been determined on healthy individuals (7), individuals with lung disease (8), healthy athletes 
(9), elderly smoking addicts (10) and healthy elderly individuals (11). Aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT) are known as markers of liver damage 
(12). Creatine kinase or CK is an enzyme of heart and skeletal muscle and brain origin and catalyzes the 
transfer of a phosphate of ATP to creatine. Thus, CK stocks energy for muscle contraction (13). Albumin is 
the most protein type synthesized by the liver and found in the blood. It has an important role in blood 
exchange between organs and tissues. It is the most important protein in the blood plasma that regulates 
oncotic pressure, which allows large protein molecules to pass through narrow areas such as capillaries (14). 
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3. Method 
3.1. Participants 

The study was conducted without any health problems with an age range of 20-22 years forty 
sedentary male volunteers studying university (Table 1). Before starting the research was explained in detail 
to the participants and participation was provided on a voluntary basis. Individuals willing to participate in 
the study voluntarily signed the consent form. The study was conducted in accordance with the Declaration 
of Helsinki. The participants in the study were divided into by block randomization technique four groups 
as the smoking control group (S-CG), smoking inspiratory muscle training group (S-IMTG), non-smoking 
control group (N-CG), non-smoking inspiratory muscle training group (N-IMTG). In addition, permission to 
do the study was obtained from the Gaziantep University Clinical Research Ethics Committee. 

Table 1. Descriptive properties of all groups 

 Control Group 
Mean+Std.Dv 

Exercise Group 
Mean+Std.Dv 

Smoker 

Age 21,12 ±1,35 22,12±1,12 

Height 177,87±6,24 177,12±4,88 

Body weight 76,25±15,99 76,75±10,36 

Non-smoker 

Age 22,50±3,54 21,25±1,66 

Height 178±10,92 175,75±5,94 

Body weight 77±8,92 77,25±8,92 

3.2. Materials 
This study is a randomized, experimental study with a control group. The subjects visited the lab four 

times. During their first visit, all subjects were informed about the study and their descriptive information 
was recorded. During their second visit, blood samples were taken from all subjects prior to the study. 
During their third visit, the MIP and MEP values of individuals were determined and a nutrition program 
was given to all groups to establish a standard in nutrition. On their fourth visit, subjects performed the 
warm-up procedure with 40% of their MIP values for respiratory muscle training. The groups performing 
IMT were invited to the laboratory at the same time (between 09:00 and 11:00 h.) 5 days a week.  

3.3. Procedure 
3.3.1. MIP and MEP measurement  

Electronic respiratory pressure meter was used to calculate MIP and MEP (Pocket Spiro MPM-100, 
Medical Electronic Construction R&D, Brussels, Belgium) according to the guidelines of the American 
Thoracic Society and European Respiratory Society (15). Measurements were made using the nasal plug in a 
sitting position. For MIP, the individual was asked to perform maximum expiration and was requested to 
perform maximum inspiration against the closed respiratory tract and maintain it for 1-3 seconds. For MEP, 
the individual was asked to do maximum inspiration and was requested to perform maximum expiration 
against the closed respiratory tract and maintain it for 1-3 seconds. The measurements were repeated 
between the 2 best findings until there was a 5% difference, and the average was recorded in cm H2O (16). 

3.3.2. Inspiratory muscle training prosedure 
A specific inspiratory training device (POWER®Breathe Classic, IMT Technologies Ltd., Birmingham; 

UK) was used for IMT. Training group subjects performed the IMT procedure at 40% of MIP (with +10% 
load increase each week and MIP test repeated on the first training day of every week). The IMT procedure 
included 30×2 dynamic inspiratory efforts (with 1 min interval) daily for 4 weeks (17). A separate inspiratory 
muscle training device was used for each subject. 

3.3.3. Biochemical Analysis  
Blood samples were taken from the paerticipants in the resting condition twice before and after 24 

hours the study. Venous blood samples were collected from the right arm of the participants into 5ml at the 
central laboratory of Gaziantep University Faculty of Medicine between the hours of 09:00 and 10:00 in the 
morning. Blood samples were collected by a gel biochemistry tube by expert. Blood samples were 
centrifuged at 4000 rpm for 10 minutes. AST, ALT, CK and Albumine levels were determined in blood 
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samples using auto analyzer (18). 

3.3.4. Statistical analyses 
The SPSS version 22.0 (SPSS Inc., Chicago, IL) program was used for statistical analyzes. Mean, 

percentage and standard deviation were used in the presentation of the data. Kolmogorov-Smirnov test was 
performed to assess normality, and 2x4 mixed-factor analysis of variance and least significant difference 
tests were performed to analyze intra- and intergroup differences. Significance level was accepted as p<0.05.   

4. Results 
When Table 2 is examined; no significant difference was found in both the control and IMT groups in 

AST, ALT and Albumin levels of smokers and non-smokers. However, statistical significance was observed 
in creatine kinase levels in the IMT group compared to both the post-test and the control group (p <0.05). 

Table 2. Pre test-post test and difference analysis of all groups 

Variables  N-CG 

Mean+SD 

 N-IMTG 

Mean+SD 

   S-CG 

Mean+SD 

 S-IMTG  

Mean+SD 

AST  (U/L) 

Pre-test 17.25±3.41 21.50±10.00 55.71±92.92 19.38±3.42 

Post-test 18.63±2.92 19.63±3.62 19.86±5.30 25.50±11.41 

Difference 1.38±3.46 -1.88±9.52 -35.86±93.74 6.13±9.96 

ALT (U/L) 

Pre-test 22.75±7.91 30.63±26.27 45.86±61.86 21.13±6.20 

Post-test 22.38±8.21 25.63±10.34 23.43±14.60 27.50±9.18 

Difference -0.38±6.72 -5.00±21.06 -22.43±51.12 6.38±6.16 

CK (U/L) 

Pre-test 136.50±78.27 150.38±69.22 180.71±32.02 128.00±40.31 

Post-test 147.63±72.46 189.39±89.12 A 183.00±117.77 175.75±165.94A 

Difference 11.23±46.86 39.00±87.05BC 2.29±55.65 47.75±44.98BC 

ALB. (g/dL) 

Pre-test 48.65±2.29 48.86±2.66 51.37±3.49 50.70±4.21 

 Post-test 51.76±1.84 49.99±2.41 50.49±1.68 50.84±2.31 

 Difference 3.11±3.33 1.13±2.24 -0.89±4.75 0.14±4.96 
N-CG: nonsmoker control group, S-CG: smoker control group, N-IMTG: nonsmoker inspiratory muscle training group, 
S-IMTG: smoker inspiratory muscle training group, A: significant difference between pre- and post-tests, B: significant 
difference from N-CG, C: significant difference from S-CG. 

5. Discussion and Conclusion 

The aim of this study is to examine the effects of inspiratory muscle training on the some biochemical 

in smoking and non-smoking individuals. The major finding of this study is that inspiratory muscle 
exercises affect creatine kinase levels of both smokers and non-smokers. 

The functioning of the respiratory system should be regular and efficient so as to meet the tissue 
demand. The functioning ofthe respiratory system mechanically depends substantially on the capacity of the 
respiratory muscles (19). Previous studies have demonstrated the effects of respiratory muscle training on 
pulmonary functions in healthy individuals (20), obese subjects (21), patients with cystic fibrosis (22) and 
persons with multiple sclerosis (23). Many studies have shown that respiratory muscle training has 
significant effects on respiratory muscles. It has been reported in several studies that the respiratory muscles 
will be stronger in a few days with respiratory muscle exercise, that the frequency of respiration decreases 
within three weeks, and that the performance increases as a result of the four-week respiratory muscle 
exercise (24). However, smoking causes functional disorders in the respiratory muscles by affecting the 
respiratory functions. The leading cause of the harmful effects of smoking on the respiratory system is the 
deterioration of the oxidant / antioxidant balance in favor of oxidants (25).  

In our study, the increase of creatine kinase level of inspiratory muscle training was observed in both 
groups. Creatine kinase is an active protein that provides energy for the body. In our study, a significant 
difference was found in terms of respiratory exercise performed in both the smoker and non-smoker groups. 
The intensity, duration and intensity of the exercise was thought to affect the creatine kinase level. These 
changes in hormones during exercises are powerful stimulants for neuromuscular adaptations. These 
stimulants are the main factor in increasing general strength and power (26). Smoking adversely affects 
breathing and exercise. Cigarette smoke contains many carcinogenic and mutagenic toxic chemicals such as 
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nicotine and its metabolites, radioactive polonium, benzopyrene, dimethylbenzanthracene, naphtalalene, 
and polycyclic aromatic hydrocarbons (27). These toxic substances negatively affect muscle growth and 
development by damaging muscle cells and tissues. Antioxidants, which are defense systems that combat 
these negative effects, protect lung cells from the damaging effects of oxidants (28). Harmful substances such 
as carbon monoxide, nitrogen oxide and hydrogen cyanide, nicotine and tar in cigarette smoke increase the 
production of free oxygen radicals such as singlet oxygen, superoxide, hydrogen peroxide and hydroxyl. 
Active or passive inhalation of cigarette smoke, exercise, stress and increased body temperature increase free 
oxygen radicals in the body, and these increased radicals increase the body's need for vitamins (29). 
Cigarette smoke increases lipid peroxidation in the respiratory epithelium (30), increased free radicals 
resulting from cigarette smoking cause decreased lung volumes and capacities in the long run, respiratory 
and circulatory system diseases (31), and more importantly, lung cancer (32). It is known that respiratory 
exercises have positive effects on the lung system (33). The strengthening of the lung parameters depends on 
the performance of the respiratory muscles (34). Studies are limited in terms of blood studies of inspiratory 
muscle training. Researchers are generally on biochemical responses of aerobic and anaerobic exercises. 
When studies are examined; in a study conducted on sedantary, it was determined that the aerobic exercise 
program applied in 60-70% intensity for 5 week in elderly men did not cause a change in both AST and ALT 
levels (35). A similar study showed that AST levels changed in favor of aerobic and combined exercise 
groups (18). In the same way, it was emphasized that the aerobic exercise program, which was applied for 60 
minutes at 50-80% intensity for 5 days a week for 8 week in elderly obese women, did not change the AST 
and ALT values (36). It has been reported that long term regular exercise decreses AST and ALT levels in 
individuals with liver disorder (37).  

As a result the four-week IMT exercises performed did not statistically differ in liver enzyme levels 
and albumin values; however, creatine kinase levels were observed in both exercise groups compared to the 
control groups. 
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Abstract 
In this study, it was aimed to investigate the relationship between 8-week-old zumba and step-aerobic 

exercises with serum leptin and serum ghrelin. Semi-experimental method used in qualitative and 
quantitative research was used in the study. The experimental group consisted of 26 women who voluntarily 
participated in the study, with an average age of 41.40 ± 9.90 years, who did not smoke or drink alcohol, do 
not exercise regularly, and lead a sedentary life. The experiment group was performed zumba and step-
aerobic exercises with various choreographies for 3 weeks, 2 hours each, for 8 weeks. Blood samples were 
taken to determine the levels of hormone levels of the serum leptin and serum ghrelin three times before the 
exercise program, the 4th week of the exercise program and the end of the exercise program. Blood samples 
were taken in the morning hours after 8-10 hours of fasting. The data obtained as a result of the 
measurements were transferred to the computer environment. SPSS 20 package program was used in the 
analysis of these data. As a result of the analysis on the normal distribution of data, it was revealed that it 
showed a normal distribution. In the analysis of these data, Single Factor Variance Analysis (ANOVA) was 
used. Significance levels were evaluated according to p <0.05. As a result of the statistical analysis of the 
findings obtained in the research; The participants in the study were found to be statistically insignificant 
(p> 0.05) although there was a decrease in leptin and ghrelin levels. As a result, regular zumba and step-
aerobic exercises were found to cause a decrease in serum leptin and ghrelin levels in sedentary women, 
although not statistically significant.   
Keywords: Exercise, Women, Leptin, Ghrelin. 

1. Introduction 
Leptin was first copied from adiposide tissue in 1994 through Friedman at Rockefeller University as 

an adipose tissue hormone in the "ob" gene [10]. This "ob" gene variety was developed from the word 
"leptos", which means Greek weak, and it was named leptin [8]. Leptin was first detected in white adipose 
tissue and brown adipose tissue in adult animals. Also; While leptin is secreted in organs such as stomach 
and heart, it is secreted by the fat cells in the body. It consists of seventy-seven amino acids. Leptin travels 
freely in plasma or depending on proteins. Leptin is released from the adipose tissue, actively crossing the 
blood brain barrier (ENT) and transmitted to the hypothalamus. Leptin increases energy use by acting on 
central circuits in the hypothalamus and suppressing food intake. This hormone is effective in the 
hypothalamus part of the brain and gives information to our brain about the fat stores in our body [4]. 

Ghrelin was discovered in 1999 by Kojima Japanese scientists identified in the stomach of mice. 
Ghrelin, a 28-amino acid lipopeptide hormone of adipocyte origin, is released in high amounts in the 
stomach. The name Ghrelin is derived from the combination of "ghre", which is the root of the word "grow" 
used in the sense of growth, and "relin" used in the sense of secretion. It was later expressed as an appetite 
hormone [9]. The Ghrelin hormone acts on the Growth Hormone (GH), controlling energy balance and 
nutrition. 

There is a negative interaction between Ghrelin and leptin within the “Ying-Yang” principle 
mechanism. In other words, ghrelin / leptin changes are controlled by the "feed back" mechanism and body 
weight is kept under control. 

The study aimed to investigate the relationship between 8-week-old zumba and step-aerobic exercises 
with serum leptin and serum ghrelin. 

                                                           
1 This study was produced from master thesis. 
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2. Method 
2.1. Participants 

This study was carried out with a semi-experimental model in the form of first, second and third 
measurements in order to investigate the effect of 8-week-old zumba and step-aerobic exercises on serum 
leptin and serum ghrelin hormone in sedentary women. To work for this purpose, 

- between the ages of 30 and 50, 
- who are overweight or obese according to WHO data, 
- Does not exercise regularly, 
-30 volunteer women who did not smoke were included. At the end of the exercise program, 4 

participants who did not regularly participate in the exercise program and blood test measurements were 
excluded from the study. The study was carried out with 26 people. 

2.2. Method 
During the 8-week period, zumba and step-aerobic exercises were performed 3 days a week, 2 hours a 

day, 50-60% of the heart rate reserve. While determining exercise intensity, the carvone formula was used 
[31]. Karvonen Formula; 

Target Heart Rate (KAS) = Severity of exercise (%) x (MKAS-DKAS) + DKAS 
(MKAS: Maximal heartbeat = 220- age, DKAS: Resting heartbeat number, KAS: Heartbeat number) 
The music for the sessions was chosen by the researcher to include rhythms for women to use their 50-

60% heart rate reserve. 
Volunteer participants to participate in the study were asked not to use any medication and ergonegic 

help within 48 hours before the measurements in order to ensure standardization of the research, and no diet 
program was applied during the program. During the study, all participants were asked to continue their 
normal nutrition and physical activities. 

2.3. Measurement Methods 
The first measurements for the study were made 2 days before the start of the exercise program, the 

second measurement was at the 4th week, and the third measurements were at the 8th week following the 
8th-10-hour fasting period, 48 hours after the exercise program. Blood samples were taken into the serum by 
centrifugation at 4000 rpm for 10 minutes using a centrifuge device in the Biochemistry laboratory. 
Separated serums were preserved until -20 ° C. Serum samples were dissolved for 1 hour at room 
temperature on the day of the study. 

Blood leptin and Ghrelin levels were measured with YL biont brand Human Leptin and Ghrelin 
ELISA (Jufengyuan Road, Baoshan District, Shanghai, China) kit. Absorbance reading was done on 
ChemWell 2910 brand ELISA (Awareness Technology, Inc. Martin Hwy. Palm City, USA) reader device. The 
blood samples were studied and the results were given in ng / ml. 

2.4. Statistical Analysis 
The data obtained as a result of the measurements were transferred to the computer environment. 

SPSS 20 package program was used in the analysis of these data. As a result of the analysis on the normal 
distribution of data, it was revealed that it showed a normal distribution. In the analysis of these data, Single 
Factor Variance Analysis (ANOVA) and correlation test were used. Significance levels were evaluated 
according to p <0.05. 
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3. Results 

Table 1. Anova Results and Significance Levels of the First, Second and Third Measurement Values of the Leptin 
Hormone Levels of the Participants 

Source of 
Variance 

Sum of squares 
 

Standard 
deviation 

Squares 
Average 

F p Significant 
Difference 

Interview 1806376836 25 72255073,43    

 

 

 

Measurement 67411382,54 2 33705691,27 2,445 ,097 

Error 689277975,5 50 13785559,51   

Total 2563066194,04 77 547167631,21   

*p<0,05;  ** p<0,01 

When the averages of the leptin levels of the participants in the study are examined, 9228.73 ± 1208.10 
ng / ml before the exercise program, the average of these values in the second measurement is 7035.39 ± 
996.60 ng / ml and the third measurement is 7601.92 ± 1177.61 ng / It was found to be ml. As a result of the 
analysis, it was seen that there was no significance (p> 0.05) between these values. 

 
Chart 1. Average Values of Leptin According to Measurements 

Table 2. Anova Results and Significance Level of the Participants' Average of First, Second and Third Measurement 
Values of Ghrelin Hormone Levels 

Source of 
Variance 

Sum of 
squares 

Standard 
deviation 

Squares 
Average 

F p Significant 
Difference 

Interview 89440215,34 21 4259057,873    

 

 

 

Measurement 3890157,620 2 1945078,810 1,346 ,271 

Error 60712484,04 42 1445535,334   

Total 154042857 65 7649672,017   

*p<0,05;  ** p<0,01 

The mean serum ghrelin values of the participants were found to be 1949.04 ± 374.85 ng / ml before 
the exercise, the average of these values was 1703.73 ± 302.77 ng / ml in the second measurement and 
1357.23 ± 304.67 ng / ml in the third measurement. As a result of the analysis, it was seen that there was no 
significance (p> 0.05) between these values. 
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Chart 2. Average Values of Ghrelin According to Measurements 

4. Discussion and Conclusion 
The discussion of the study performed for the purpose of examining the effects of regular zumba and 

step-aerobic exercises on leptin and ghrelin hormone, 3 days a week and 2 hours a week in total, is given 
below according to the table order. 

When the averages of the leptin levels of the participants in the study were examined, 9228.73 ± 
1208.10 ng / ml before the exercise program, the average of these values in the second measurement was 
7035.39 ± 996.60 ng / ml and the third measurement was 7601.92 ± 1177.61 ng / It was found to be ml. As a 
result of the analysis, it was seen that there was no significance (p> 0.05) between these values. Dirlewanger 
et al. (1999) observed that there was no significant decrease in blood leptin levels, although the energy 
balance shifted to the negative, even though the energy balance shifted to negativity with the exercise 
programs applied only for 3 days and 30 minutes. In Houmard et al. (2000), it was found that there was no 
change in fasting blood leptin levels during the exercises performed at a 75% intensity for 60 minutes for 7 
days. This case was supported by later studies and it was emphasized that acute exercises did not cause any 
change in blood leptin levels. In addition, Pasman et al. (1998) used a 4-month exercise program on 15 obese 
male participants for 60 minutes of 4 sessions per week. They performed in the form of medium intensity 
exercise and examined blood leptin levels. They showed that during the 4-month exercise, the blood leptin 
level decreased first and increased again at the end of the study. In addition to these studies, there are 
different studies (27, 21, 15, 24, 28, 16) that show that exercise does not affect leptin levels. The literature 
information mentioned above supports the study. However, Hickey et al. (1997) found that women with 
sedentary lifestyle reduced blood leptin levels for 12 weeks, 4 days a week, 40-45 minutes. Okazaki et al. 
(1999) found that in obese and non-obese sedentary middle-aged women, the 12-week exercise and diet 
reduced BMI, VFM and blood leptin levels. Murakami et al. (2007) divided 42 obese women into two groups, 
applying caloric restriction to one of the group by exercising 3 hours a day for 2 days a week for both 
groups, and as a result, the leptin levels decreased in both groups, but in the group where the calorie 
restriction was reduced. They found that there was more. In addition to these studies, there are different 
studies (14, 22, 13, 30) that show that exercise causes a decrease in leptin levels. The literature does not show 
parallelism with the study. Some of the studies emphasize that energy balance changes, fat mass decreases 
and hormonal concentrations change with regular exercise. In some, it is stated that it does not affect the 
leptin concentration. The different effects of acute and chronic exercise in different studies may be due to the 
metadological difference depending on the type of exercise, the severity of the exercise, the duration of the 
exercise, the frequency of exercise, the nutritional status of the participants, the variation of the leptin release 
according to the hours, the time and frequency of taking the samples. 

The mean serum ghrelin values of the participants were found to be 1949.04 ± 374.85 ng / ml before 
the exercise, the average of these values in the second measurement was 1703.73 ± 302.77 ng / ml and the 
third measurement was 1357.23 ± 304.67 ng / ml. As a result of the analysis, it was seen that there was no 
significance (p> 0.05) between these values. Schutte et al. (2007) examined serum ghrelin levels in the weak, 
normal and obese groups of young and old women, observed that the weak ghrelin levels of the weak young 
people were higher than normal weight and obese young people (p <0.05), but not significantly different in 
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older women. . In addition, Benso et al. (2007) reported that there was no change in leptin and ghrelin levels 
despite a significant decrease in body weight of 9 elite climbers after seven weeks of everest climb. In 
addition to these studies, there are different studies (11, 12) that demonstrate that exercise does not affect 
ghrelin levels. It supports the work done with the literature. However, Mizia et al. (2008) observed a 
significant decrease in weight values and an increase in plasma ghrelin levels in obese women with an 
average age of 40.7 ± 11.0 in 37 premenopausal periods for three months. Also, Martins et al. (2010), 
overweight women and men with an average age of 36.9 ± 8.3, body mass indexes of 31.3 ± 3.3 kg / m2 and 
sedentary lifestyle, 75% of the maximal heart rate 5 days a week for 12 weeks. They performed 500 kcalorie 
“treadmill” running and walking activities with a load density and no change in their diet during the 
research. After 12 weeks of exercise, a decrease in weight values, an increase in blood acyl ghrelin level and 
an appetite were detected. In addition to these studies, there are different studies (5, 3, 17, 25) that show that 
exercise causes an increase in ghrelin levels. The findings of the study do not show any parallel to the 
literature. In the above literature, acute and chronic exercises have been found to have different effects on 
blood ghrelin levels. In the literature, it has been determined that ghrelin level increases especially in diet 
applications with exercise. In the study conducted, it was observed that zumba and step-aerobic exercises 
did not show significant significance, despite the decrease in ghrelin hormone level without diet. This result 
is thought to be effective in not controlling the diets of the participants. However, although it is not 
statistically significant, it is thought that the serum ghrelin level tends to decrease due to the suppression of 
the ghrelin level. The result is that the diet affects blood ghrelin levels more than chronic exercise. 

As a result; It was observed that the results of the zumba and step-aerobic exercise program 
performed regularly for 8 weeks with a target heart rate of 50-60% 3 days a week for 2 hours, decreased the 
hormones of leptin and ghrelin. The absence of zumba and step-aerobic exercises, which are applied 
regularly for 8 weeks without diet, can be an important reference for original studies in which the duration, 
frequency and severity of zumba and step-aerobic exercises on these hormones can be examined. In this 
context, it is important to examine long-term zumba and step-aerobic exercises in different age groups and 
genders with diet application. 
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Abstract 

Purpose of this study is to investigate the effect of age on speed and agility in early adolescence. The 
study consists of 12, 13, 14 and 15-year old licensed athletes who compete in elite teams in basketball (n=46) 
and football (n=54) leagues. 110 basketball and football players participated in the study with following 
averages: age 13,2±,17, height 1,70±,02, body weight 63,9±2,3 and body mass index 21,7±,5. In the study, 5 
different tests including 20-meter speed test, T Dril, Illinois, Hexagonal Obstacle and 505 Agility tests were used. 
Independent Samples T Test was used for comparisons between the groups and all statistical analyzes were 
accepted with P<0.05 significance level. As a result of the tests, it was found that the speed values between 
the ages of 12-13 and 14 and the agility values between the ages of 13-14 were at statistically significant 
levels. In athletes in early adolescence, it was seen speed creates positive differences in favor of age 13 in the 
age range of 12-13 while speed and agility performances create positive differences in favor of age 14 in the 
age range of 13-14. As a result, it has been concluded that these results must be taken into consideration in 
academic studies and sports activities conducted with children in adolescence. In addition, it can be said that 
it may be more accurate to implement these results at the end of adolescence during the specialization phase 
of athletes. 
Keywords: Football, Basketball, Adolescence, Age 
 
Introduction 

12-month age difference between adults can lead to minor changes in academic and sports 
achievements or may cause no difference between two adults at all (Roemmich and Rogol, 1995). However, 
it is inevitable for children, especially in adolescence, to have physical differences between the oldest and the 
youngest, depending on development, growth and metabolic age (Arıkan and Güdücü, 2013). In fact, it has 
been stated that there may be significant differences in physical and cognitive characteristics in terms of 
motoric performance among children born in different months of the same age group (Musch and Grondin, 
2001). Early adolescence (ages 11-14) causes rapid physical and physiological changes (growing height, 
increase in body mass, development of secondary sexual characteristics) and differences in body structure. 
The adolescent may struggle to adapt to this rapid changes their body (Arıkan et al, 2013). Participation in 
sports is important in every period of life, however it has more critical importance especially for children, 
adolescents and young adults (Alpaslan, 2012). It has been observed that there was a positive relation 
between motor skills acquired at early ages and the increase level of physical activities in childhood and 
adolescence (Draper et al, 2012). The child develops the faster during this period. During this period, speed, 
aerobic endurance and agility improve well with good exercises. The most important feature of this period is 
that the child is at the age that is the best for learning. It is necessary to start speed trainings as early as 
possible and work with a focus on the purpose (Muratlı, 2013). All speed characteristics depend on the 
mobility provided by nervous processes. This mobility reaches its maximum values  and completes its 
development during adolescence. During and after these ages, it would be appropriate to start speed 
exercises where there is no restriction in terms of condition and coordination (Mengutay, 2005) and it 
becomes more evident especially in the increase of movement frequency. Reaction rate of previous ages 
increases rapidly until the age of 13. Movement frequency reaches its highest value at the age of 12 (Muratlı, 
2013). Movement speed increases in girls and boys until the age of 13, after that stagnation occurs in girls’ 
growth rate, while boys’ growth continues during adolescence (Goodway et al, 2019).  
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Agility is a physical skill that enables slowing down, changing direction and acceleration movements 
efficiently in a short time (Verstegen and Marcello, 2001). Agility has been reported to vary at different ages 
in early adolescence (Altinkök and Ölçücü, 2012). After the rapid development period, agility increases once 
more until maturity is reached. Although agility increases with age, the effect of exercises and experiences 
must not be overlooked (Lancaster and Teodorescu, 2008). It is very important to reveal strategies for 
reaching appropriate motor skills in agility during the critical development periods of the ages 9-12 (Drabik, 
1996). It has been stated that individuals will develop at different speeds, there are sex differences that are 
difficult to understand for critical periods, and the given age ranges serve not as a permanent rule, but as a 
temporary guide (Rand and Ohtsuki, 2000). During these age periods, which will provide a structure for 
learning motion models, timing and coordination, it was emphasized that planned (also known as closed) 
exercises must be focused on (Besier et al, 2001). Occurrence of differences between these age groups are 
defined as Relative Age Effect (RAE) (Mujika et al, 2009; Musch and Grondin, 2001; Wattie et al, 2015) and 
studies on this subject increase day by day (Genç, 2020; Pekel and Aydos, 2014; Romann and Fuchslocher, 
2014).  

When the literature is reviewed, it can be seen that ages are examined in groups of 2 years (9-11, 11-13, 
12-14, etc.) in the studies (Figueiredo et al, 2009; Malina et al, 2004). However, it is stated in the above 
sources that differences can occur between ages in terms of both speed and agility. It is understood that this 
situation is important for determining the differences between ages in terms of academic and sports studies 
in adolescence development. It must be noted that the differences in individuals’ motoric characteristics, 
especially in the early adolescence (11-14 years), may affect the athletic success and training levels of athletes 
in the future. Purpose of this study is to investigate the effect of age on speed and agility in early 
adolescence. In addition, academic studies to be conducted in these age groups are thought to contribute to 
the formation of certain criteria, especially for training and test studies. 

2. Method 

Athletes participating the study consist of licensed athletes in province champion basketball (n=46) 
and football (n=54) teams in 12, 13, 14 and 15 age categories of Konya province which has a population of 2.5 
million. A total of110 basketball and football players participated in the study with following averages: age 
13,2±,17, height 1,70±,02, body weight 63,9±2,3 and body mass index 21,7±,5. In the study, 9 parameters were 
examined including age, anthropometric measurements (height, body weight, body mass index), agility (20-
meter speed test) and agility (T Dril, Illinois, Hexagonal Obstacle and 505 Agility tests) characteristics.  

Anthropometric Measurements  
After dentification of ages of the students based on the information in their identity cards, 

measurements were taken to determine their heights, body weights and body mass indexes. Measurements 
were taken before the breakfast at a time when participants did not eat anything.  

Height 
Heights of the participants were recorded in cm after positioning in anatomical posture with bare feet, 

heels touching, breath held, head in frontal plane, and the overhead table touching the vertex point. They 
were measured with a wall-mounted stadiometer (Holtain Ltd, England). 

Body weight 
 Body weights of the participants were measured in kg by electronic scale integrated to bioelectric 

impedance analyzer (Tanita TBF-401A USA) when they only have shorts and t-shirts on with bare feet and 
anatomical posture.  

In the study, two-gate photocell electronic stopwatch (Microgate Witty brand-2019, Italy) system 
capable of measurements with 0.01 second accuracy was used for all tests in the study. 

Performance Tests 
20m Speed Test 

 It consists of 3 maximal sprints of 20 meters with a 2-minute rest interval between each sprint. A 
photocell is placed at the beginning and end of the 20-meter course. Participants wait at standing position 50 
cm behind the starting line and start the sprint upon command when they are ready. The best rating is 
recorded at the end of attempts. 
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T Dril Agility Test 
This test, also known as the T test, is a test consisting of 4 points positioned in the shape of a T with a 

length of 10 m and a width of 10 m, and is completed by covering a total distance of 40 m. Subjects must 
touch the cones no. 1, 2 and 3 during the test and with an aim to complete this series as soon as possible. In 
this test, the athlete always looks in the same direction. During the movement process, the athlete runs from 
the start point to cone no. 1, sprints from cone no. 1 to cone no. 2, shuffle slides from cone no.2 to cone no. 3 
and from cone no. 3 and cone no. 1, and then backpedals from cone no. 1 to the start point again. During this 
test, the athlete performs maximum 3 running repetitions with full rest. At the end of the test, the best 
duration of the athlete is accepted.  
 

 
Figure 1: T Dril Agility Test              Figure 2: Illinois Agility Test 

Illinois Agility Test 
This test is an agility test prepared with three cones aligned through a flat line with a width of 5 m, 

length of 10 m with 3.3 m distances in the middle part. The test consists of 60 m distance that is 
approximately 40 m straight run and 20 m slalom between cones. The test includes 180º turns every 10 m. 
Before starting the test, participants are introduced to the course and they are asked to perform 2-3 attempts 
at low speed. Afterwards, participants are provided with 10 minutes of warm-up and stretching exercises. 
Participants exit from the starting line of the test track, lying face down with their hands in contact with the 
floor at shoulder level. The time to complete the test course is recorded in seconds. The test is repeated twice 
with full rest, and the best value is recorded.  

505 Agility Test 

This test is 15 m in length and consists of a run of 20 meters. The main purpose of the test is to 
measure the time between the departure and return of the last 5 m of the track. In the test, first of all, 
approach run at the track consisting of 10 meters and a distance of 5 meters afterwards are measured as 
departure and return. In the track, a start-stop gate with photocell stopwatch system is placed on the last 5 m 
marker. Photocell must have both start and stop features. After the participants are provided with required 
explanations about the tests, they run a few attempts in low speed. Participants are provided with 5-6 
minutes of warm-up and stretching exercise. This test is performed twice with 3-4 minutes of rest in 
between, and the highest score is recorded. 

 

Figure 3: 505 Agility Test   Figure 4: Hexagonal Obstacle Test 
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Hexagonal Obstacle Test 
The test consists of a hexagon with 66 cm edges on a flat and non-slip floor. Each edge of the hexagon 

is marked by letters A, B, C, D, E and F, respectively. The athlete stands at the middle point of the hexagon. 
The athlete is asked to jump with two feet starting from point B and then come back to the middle point of 
the hexagon. They must not change their directions. Stopwatch is stopped and test is completed after 
completion of three complete laps (when the athlete comes from point A to the middle point in round 3). The 
athlete is asked to perform this movement as quickly as possible. Before starting the test, one trial lap is 
performed in order to allow the athlete to comprehend the movement. The stopwatch is run after “Ready! 
Start!” command of the operator, and stopped when the athlete completes the test. The result is recorded in 
seconds and split seconds. Tests of students who step on lines or do not perform all jumps are deemed 
invalid and the test is repeated after sufficient rest. Test is performed twice, and the better value is recorded 
as the result. 

Analysis of Data 

Data obtained from the research are calculated using SPSS 21 statistics package software. Descriptive 
statistics of body weight, height, age, speed and agility test values of the study group were logged. 
Comparisons between groups were performed using Independent Samples T Test and all statistical analyses 
accepted a significance level of P<0,05. 

3. Results 

Table 1. Physical Characteristics of Participants According to Age 

Variables N Average Min. Max. Sd. 

Age 110 
13,2±,172 12,00 15,00 1,167 

Kg 110 63,9±2,25 40,60 99,00 15,262 

Height 110 1,70±,017 1,48 1,92 ,1215 

BMI 110 21,7±,503 15,99 28,80 3,411 

Sports Age 110 3,52±,25 1 7 1,696 

As shown in Table 1 For athletes participating in the study, age average was found as 13,2±,172 years, 
height as 1,70±,017 m, weight as 63,9±2,25 kg, and BMI as 21,7±,503. 

Table 2. Agility Test Comparisons of Participants According to Age (Age 12-13) 

Variables Age N Avg. Sd. t p 

20-meter 
12 27 3,95 ,143 

2,106 ,046* 
13 28 3,82 ,155 

Illinois 
12 27 21,81 1,200 

1,519 ,142 
13 28 21,07 ,988 

T-Test 
12 27 13,71 1,214 

,640 ,528 
13 28 13,40 1,005 

Hexagonal 
12 27 15,57 2,326 

-,469 ,644 
13 28 15,99 1,551 

505 Agility 
12 27 3,08 ,224 

1,170 ,254 
13 28 2,98 ,148 

As shown in Table 2 In the study, it was found that Illinois, T-test, Hexagonal and 505 agility tests 
were not statistically significant while results of 20-meter test were significant among 5 different agility tests 
examining the agility differences between the ages 12 and 13. 

Table 3. Agility Test Comparisons of Participants According to Age (Age 13-14) 

Variables Age N Avg. Sd. t p 

20-meter 
13 28 3,82 ,155 

5,843 ,000** 
14 26 3,42 ,141 
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Illinois 
13 28 21,07 ,988 

4,683 ,000** 
14 26 18,22 1,512 

T-Test 
13 28 13,40 1,005 

4,510 ,000** 
14 26 11,80 ,585 

Hexagonal 
13 28 15,99 1,551 

2,873 ,010* 
14 26 13,76 1,796 

505 Agility 
13 28 2,98 ,148 

3,551 ,002* 
14 26 2,66 ,223 

As shown in Table 3. In the study, it was found that all of Illinois, T-test, Hexagonal, 505 agility test 
and 20-meter test were not statistically significant among 5 different agility tests examining the agility 
differences between the ages 13 and 14. 

Table 4. Agility Test Comparisons of Participants According to Age (Age 14-15) 

Variables Age N Avg. Sd. t p 

20-meter 
14 26 3,42 ,141 

,767 ,452 
15 29 3,35 ,275 

Illinois 
14 26 18,22 1,512 

,059 ,954 
15 29 18,18 1,322 

T-Test 
14 26 11,80 ,585 

,784 ,443 
15 29 11,59 ,588 

Hexagonal 
14 26 13,76 1,796 

-,004 ,997 
15 29 13,76 1,219 

505 Agility 
14 26 2,66 ,22329 

,567 ,577 
15 29 2,61 ,19868 

As shown in Table 4 In the study, it was found that all of Illinois, T-test, Hexagonal, 505 agility test 
and 20-meter test were not statistically significant among 5 different agility tests examining the agility 
differences between the ages 14 and 15 

4. Discussion and Conclusion 
Children in adolescence are grouped according to their chronological ages in the youth setups of 

clubs. Children in the youth setup period are in adolescence, when the human body develops fastest (Genç, 
2020). Although studies on effect of relative age on performance have increased in recent years (Del Campo 
et al, 2010; Genç, 2020; Pekel and Kamiş, 2018; Romann and Fuchslocher, 2014; Werneck et al, 2016) it is seen 
that there are not enough enlightening studies especially in terms of determining the physical performance 
differences caused by the early adolescence and the consecutive age differences in this period.  

In early adolescence, the age range 13-15 was defined as specialization phase when defining long-term 
athlete development model for elite sports (Côté, 1999). According to the findings obtained from the studies, 
it has been found that there is a strong relation between age and speed, strength, agility, coordination 
(González-Víllora et al, 2015; Pekel and Kamiş, 2018) and age is thought to have a direct relationship with 
motoric characteristics (Genç, 2020). It has been reported that there are differences in motor performance 
values by age between athletes in early adolescence and young adults (Özdemir, 2013). There are studies 
(although few) on the effect of age difference on speed in adolescence. Speed, agility, flexibility and 
resistance of football players in 8-14 age group are compared, and it is stated that agility and speed varies 
especially in children between the ages 11-14 (Diker and Müniroğlu, 2016). Effect of age difference on 
physical performance was examined on 34 elite male and 24 female football players; male and female 
athletes were divided into 4 groups as senior and junior based on their ages. resistance, speed, agility and 
ball dribbling tests were applied to athletes. In the study, it was found that there was no speed difference 
between athletes over 15 in both sexes after adolescence (Mujika et al., 2009). (Diker and Müniroğlu, 2016) in 
their study found that 1-mile running-walking test results were different in athletes of ages 11, 12 and 13, 
and running test results of 11 and 12-year old male athletes in athletics field were close in a similar study, 
however -mile running-walking test results of 13-year old athletes were significantly different than 11 and 
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12-year old athletes (Pekel et al, 2006). In this regard, approach to athletes in this period is of greater 
importance. In our study, it was found that speed causes difference in performance at a significant level 
based on consequent ages between athletes of the ages 12-13 and 14 while no speed difference occurs in 
athletes of 14-15 age period in 20-meter speed test results. This situation shows that speed performance is 
variable between the ages of 11-14 (early adolescence), especially between the ages of 12-14, however there is 
no speed performance difference in the 14-15 age group. The studies in the literature (Diker and Müniroğlu, 
2016; Mujika et al, 2009; Pekel et al, 2006) also support these results. It can be considered as an important 
reason for this situation that ages 14-15 is a period when maximal strength training of athletes starts, and the 
age range of 14-15 is an important threshold level in the relation between chronological age and speed.  

It was observed that age difference is a decisive factor for participating in the 2008 World Athletics 
U20 Championships and the 2009 World Athletics U20 Championships (Hollings et al, 2014). In the study in 
which the effects of muscular flexibility on special football skills of 43 male football players of different ages 
(ages 14-18) were evaluated, the athletes were subjected to 5-10-20 m speed test and Balsom agility test, and 
consequently they stated that flexibility differences between ages affected agility and speed (García-Pinillos 
et al, 2015). 10130 athletes consisting of footballers between the age categories U12-U13-U14-U15 participated 
in a study where the effect of age on ability and motor skills was examined in the talent development 
program of the German football association, and it has been found that age did not have any direct or 
indirect effect on technical skills, however it was effective in motoric characteristics such as agility (Votteler 
and Höner, 2014). In another study conducted on junior athletes between the ages 11-14 comparing the 
technical, anthropometric and agility performances are compared, groups were divided as age 11-12 (n=87) 
and age 13-14 (n-72) and it was found that there were agility differences between the age groups as a result 
of the tests conducted (Figueiredo et al, 2009). All results were found to be significantly different in speed 
and agility values between the athletes of ages 13-14 (Table 3). This situation, accepted as one of the most 
important results of our study, indicates that 13-14 year old athletes must not be evaluated in the same 
category, and attention must be paid to tests in youth setups in clubs and especially academic studies for 
these age categories. Because it is clearly determined that the speed and agility differences between these 
ages will be an advantage for 14-year old athletes and a disadvantage for 13-year old athletes. This may 
result in consequences that could cause unfair competition between athletes. It must also be noted that 
children in this age group may experience performance losses in speed and agility due to deterioration of 
coordination due to physical development, especially in rapid growth periods.  

There are studies that examine the effects of age on different motoric features. It was found that push-
up test results of children at ages 8-9 and 10-11 varied between the ages (Kılıç, 2007) and that the relation 
between push-ups and age constitutes significant difference as a result of tests conducted on a total of 754 
children between the ages 8-12 in a similar study (Welk and Eklund, 2005). However, it is thought that the 
effect of consecutive ages on girls is less or none compared to boys in terms of sports (Delorme et al, 2010; 
Vincent and Glamser, 2006). It has been determined by a study conducted on elite female and male athletes 
participating in the 2008 Beijing Olympics that both relative age and age is an important factor for 
performance in different fields, and that this situation is more important for team sports especially in men 
(Romaneiro et al, 2009). In their study examining the effect of relative age and age on 69 female athletes 
between the ages 13-15 during Südcamp 2008 organization held by South Germany Handball Association in 
Germany, Schorer et al. (2013) in reported that they have found no difference in athletes both in physical and 
technical terms (Schorer et al, 2013). For athletes aged 14-15 in the current study (Table 4), it is seen that age 
differences cause no significant difference in terms of speed and agility. This situation can be interpreted as 
the athletes are old enough to perform strength training and the differences in motoric features in this period 
may begin to disappear. Particularly, it is seen that completion of early adolescence at the age of 14 seems to 
be an important limit. This indicates that chronological age is also a very important factor in addition to 
trainers preparing training programs considering developmental characteristics of athletes as well as 
considering biological and anthropometric factors, especially performance, when dividing teams based on 
age groups and when selecting talents.  
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Conclusion 
In athletes in early adolescence, it was seen speed creates positive differences in favor of age 13 in the 

age range of 12-13 while speed and agility performances create positive differences in favor of age 14 in the 
age range of 13-14. However, ages 14 and 15 can be considered as a period during which motoric differences 
of athletes caused by age begin to disappear. As a result, it was concluded that these results must be taken 
into consideration in academic studies and sports activities conducted with adolescents and that it would be 
better to do it at the end of early adolescence (ages 13-14) during the specialization phase of athletes. 
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Abstract 

Preparation and participation in ballroom dancing competitions require a great physical and 
psychological endurance of dancers. Our study aims to determine the degree and nature of the influence of 
dance classes on the morphofunctional and psychological state of dancing children. We examined two 
groups of 58 adolescent girls (12-15 years old). The experimental group consisted of 30 sportswomen-
dancers, the control group included 28 girls who are not sportswomen. To study the body type the 
anthropometric measurements were made using the Heath-Carter technique. The level of personal and 
situational anxiety was studied with the Spielberger-Hanin technique. M.Lusher test was used to evaluate 
the psycho-emotional state. To predict the ability of the body to adapt to adverse environmental conditions, 
the circulatory system adaptive capacity was calculated by the index of the functional changes (IFC). During 
the research, a correlation between dancers` body type and the main criteria of anxiety was established. Our 
study demonstrated that girls with different somatotypes have different indicators of anxiety, 
psychoemotional state, and adaptive capacity. Thus, there is a need for the establishment of a differentiated 
approach of dancing classes’ organization. This approach should take into account the morphofunctional 
status of girls-dancers. The revealed morpho-functional and psychological characteristics can be used in the 
development of the constitutional model of the young dancers' characteristics. The results of our study can 
further help to reveal the combinations of individual morphofunctional and psychological signs which cause 
favorable adaptation possibility to dancing classes and allow to reach the highest results in sports 
competitions. 
Keywords: adaptive capacity, psychoemotional state, somatotype, adolescent girls-dancers 

1. Introduction 
Body type is a constitution fundamental attribute on the basis of which it is possible to figure a 

forecast of the person`s athletic abilities, individual features and also establish a number of behavioral 
personal traits. One of the significant components that exist in the structural composition of the adaptation 
process is the emotional states and anxiety indicators change [3,6]. The results of the conducted research 
show that all possible sports activities with a high level of motor and psychological complexity impose 
increased requirements on athletes associated with the highest quality organization of the adaptive response 
in the structure of which the psychophysical status of a person is important [1,2,5]. 

In this connection, the aim of our research is an evaluation of the main morphofunctional and 
psychological characteristics of girls-dancers that take part in ballroom dancing competitions. 

2. Method 
2.1. Participants 

There were examined two groups of 58 adolescent girls (12-15 years old) from public school №204, 
Saint Petersburg, Russia during the research. The experimental group consisted of 30 sportswomen-dancers, 
the control group included 28 girls who are not sportswomen.  

2.2. Materials 
To study the body type the anthropometric measurements were made with the help of the Heath-

Carter technique. The level of personal and situational anxiety was studied with the Spielberger-Hanin 
technique. M.Lusher test was used to evaluate the psycho-emotional state. The circulatory system adaptive 
capacity to predict the ability of the body to adapt to adverse environmental conditions was calculated by 
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the index of the functional changes (IFC): 
IFC = 0.018 * heart rate + 0.014 * SBP + 0.008 * DBP + 0.014* age + 
+ 0.009 * body weight-0.009 * body length-0.27. 
The IFCindicator is a parameter that is inversely proportional to the level of adaptative capacity 

(table.1).  

Table 1. Classification of functional states by the level of the circulatory system adaptive capacity. 

IFC value Bloodstream 
functionality 

Adaptation state 

<2,59 sufficient satisfactory 

2,60-3,09 state of tension state of tension 

3,10-3,49 

>3,49 

reduced 

drastically reduced 

Unsatisfactory 

adaptation breakdown 

3. Results 
According to the results of the study using the Heath-Carter technique, it was found that the largest 

number of participants in the study were girls with mesomorphic body type (64.3 %), and 28.6% of the 
subjects were identified as ectomorphic, and accordingly, 7.1% are girls who were identified as 
endomorphic. 

During the examination of situational and personal anxiety indicators, it was found that girls from the 
experimental and control groups had average indicators of situational and personal anxiety.  

During the examination of situational and personal anxiety indicators, it was found that girls from the 
experimental and control groups had average indicators of situational and personal anxiety. A high level of 
these indicators was observed in the control group. 

While carrying out the present research work, it was found that the control group participants showed 
high rates of personal anxiety. 

In the group of girls-dancers, the indicator of a high level of situational anxiety was revealed in 7% of 
the participants. Also, the results of the study did not reveal a high level of personal anxiety of girls-dancers. 

Most of the participants had an average personal and situational levels of anxiety. 
The results of color preferences M. Lusher's method showed that 75,0 % of girls from the experimental 

group placed primary colors (blue, green, red, yellow) in the first position. 
The majority of girls from the control group (58,3 %) gave a clear preference to gray in combination 

with brown. 
The study of the relationship between body type and the level of situational and personal anxiety 

showed that mesomorphic somatotype girls characterized by an average level of anxiety predominance. 
There were no essential differences between the representatives of the level of situational and personal 
anxiety in other somatotypes.  

In the process of studying the girls-dancers circulatory system adaptive capacity, it was found that the 
state of adaptation indicators of girls` majority (57.2%) was at a satisfactory level. 

Also, the study found that 28.6% of girls-dancers, determined the tension state development, and 7.1% 
of the subjects showed results indicating an unsatisfactory state and initial signs of adaptation failure.  

The study results also indicate that the girls-dancers somatotype and IFCs show a close correlation. 
Girls, which body type was identified as a mesomorphic, demonstrated the minimum value of IFC among 
all subjects (table. 2). 

Ectomorphic type representatives had average values of IFC. Endomorphic type representatives had 
the highest values of IFC. 
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Table 2. Indicators of adaptive capacity (M±m) of different body types representatives 

Body types IFC value 

(М±m) 

Circulatory 
systemfunctionalcapabilities 

Adaptationstate 

Mesomorphic 1,97±0,12 Sufficient Satisfactory 

Ectomorphic 2,65±0,008 Stateoftension Stateoftension 

Endomorphic 5,091 ±0,02 Drasticallyreduced Adaptationbreakdown 

4. Discussion and Conclusion 
A high level of these indicators was observed in the control group. High rates of state anxiety of 

participants of the control group, indicates high emotional excitability and impaired attention. 
High rates of state anxiety of participants of the control group, indicates high emotional excitability 

and impaired attention. Results obtained indicate that these participants show a high tendency to develop 
different forms of neurotic conflict. This shows that the indicators of their emotional stability are quite high. 

The results obtained during the examination indicate that sportswomen show an adequate reaction 
when different types of emotional stress occur, as well as demonstrate a good motivational evaluation of the 
situation. During the participation in various types of dances, the factor above is highly important. A 
situation when the sportswoman is in an emotional lift state creates the necessary conditions for fast and 
efficient capture of visual and sound signals for an initiated motion, the motor reaction speed responses after 
signal receiving for an initiated motion enhances, coordination of actions within physical activity increases. 

The basic psychological needs of sportswomen satisfied or perceived as satisfied, which is an indicator 
of good psychological adaptation. 

According to the literature, this is considered as a demonstration of withdrawal from contact reaction, 
tension, fatigue, reduced mood background, rest requirement [4], which indicates a maladaptation level 
increase at the psychological level. High psycho-emotional stress in the subjects of the control group is partly 
explained by the complexity of adolescence, which causes significant instability of the psycho-emotional 
state of the body during puberty.  

It was revealed in our study that regular dancing classes reduce the level of high emotionality in 
adolescence by their corrective influence. 

This indicates sufficient circulatory system functional capabilities of girls-dancers. 
The obtained data can be explained by the fact that the sound rhythm, musical synchronization have a 

favorable effect on the heart rate, respiration depth, motor reflexes coordination. Thus, movements created 
by musical rhythms in dance and enriched with aesthetic content, double their healing capabilities and 
improve the circulatory system`s functional capabilities of young athletes` bodies. 

The girls-dancers which body type was identified as a mesomorphic are characterized by circulatory 
system high adaptive capabilities. 

Ectomorphic type representatives had average values of IFC, which indicates the development of a 
state of tension. 

Endomorphic type representatives had the highest values of IFC, which indicates a decrease in the 
circulatory system functional capabilities and the development of adaptation failure. 

Conclusions 
1.  Indicators of emotional stability, the high level of personal anxiety and psycho-emotional stress 

absence are the main elements in the composition of the girls-dancers psychophysiological reserve in 
comparison with girls from the control group.  

2. Mesomorphic body type was the predominant somatotype among girls-dancers. Girls of 
mesomorphic type had minimal IFC indicators, and they also demonstrated average indicators of situational 
and personal anxiety, which indicates a high level of their adaptive abilities. 
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Abstract 
 [Purpose] The purpose of this study was to clarify the adequate repetition times of Dynamic 

Stretching (DS) based on the changes range of motion of Straight Leg Raising (SLR angle) and muscle 
strength of knee extensors as indexes. [Participant(s) and Methods] 18 healthy males were divided into 3 
groups based on repetition times of DS, which were 10, 20 and 30 times. SLR angle and peak torque %BW 
were measured in before and after DS. And they were compared the obtained data between before and after 
DS, and increase rate of SLR angle and peak torque %BW were calculated. 

 [Results] SLR angle after DS was significantly larger than that of before DS in 30 times group (p 
<0.01). Peak torque %BW after DS was significantly larger than that of before DS in all groups (p <0.01). 
There was significant difference between 20 times group and 10 times group (p <0.01).  [Conclusion] From 
the results of this study, it became clear that SLR angle is improved when repetition times of DS are 
increased, but we suggested 20 times is the best repetition times in this study because it was possible that 30 
times have caused muscle fatigue of the agonist muscle.   
Keywords: dynamic stretching , flexibility, muscle strength, peak torque. 

Introduction 
Muscle Stretching is performed on various occasions such as warming up and cooling down of sports, 

and one of the treatments in the field of physical therapy. Muscle Stretching is classified by depending on 
the difference in its method as follows; Static Stretching (SS), Ballistic Stretching (BS), Dynamic Stretching 
(DS), Proprioceptive Neuromuscular Facilitation (PNF) for stretching and so on. It is reported an effect of 
stretching is improvement of the range of motion, relief of pain and recovery of fatigue. Stretching for 
warming up of sports is aimed at expanding the range of motion for improving performance and for 
preventing trauma and injury according to the sports characteristics or physical characteristics. SS is holding 
the stretch position for a few seconds or minutes and many people did SS before sports, but there are reports 
that the muscle output decreases1,2) by autogenic inhibition and performance is not enough after SS than 
DS3,4). On the other hand, DS is attended as a method of warming up before sports, and many of previous 
studies have examined muscle strength1,2) and performances3-6), but few studies are examining against one 
movement.  

In previous study, there are reports about comparison of stretching methods and repetition times1-6). 
And, some studies have conducted several kinds of DS and examined changes in performance and there are 
various comparison methods such as the repetition times, speed, range of motion and other variations. 
However, there is nothing that we are considering one kind of DS. For the reason, it’s not clear which DS 
was effective for performance. If we focused individual muscle in, we will instruct to perform one kind of 
DS. We thought that it was necessary to clarify repetition times of DS of knee flexion which is popularly 
used, to be applicable to person which target of physical therapy. The purpose of this study was to clarify 
the adequate repetition times of DS using range of motion of the hip and muscle strength of the knee 
extension as indexes. 

Method 
The participants were 18 healthy males who were voluntarily participated in this study. Their mean 

age was 22.8 ± 3.2 (21-35) years, mean height was 172.0 ± 6.3 (164.0-179.0) cm and mean body weight was 
62.3 ± 4.5 (53.0-77.0) kg. The dominant leg was determined according to the statement of the participants 
which is the leg they are using naturally to kick a ball.  

The study was conducted according to the World Medical Association Declaration of Helsinki. The 
purpose and details of this study were explained to all participants. Measurements were made after consent 
was obtained from the participants. There is no conflict of interest in this research. 
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The participants were divided into 3 groups based on repetition times of DS. The repetition times of 
DS were 10, 20 and 30 times. DS started at the resting position on natural standing and knee and hip joint 
were flexed up to 90 degree, simultaneously. After that ipsilateral knee joint was extended to maximal 
possible range. Next, knee joint was flexed to 90 degree. Following this led the leg down so that they return 
to starting position (Figure 1). Range of motion of DS prescribed range of motion without feeling pain, which 
was different in each participant and depended on their individual limits. Then, the overall task took 2 
seconds using a metronome and it was defined as once. 

In before and after DS, range of motion of hip joint and muscle strength of knee extension were 
measured to confirm the effect of DS. The order of measurement was first was range of motion and second 
was muscle strength. In this study, Straight leg raising (SLR) angle was measured as range of motion of hip 
flexion, and isokinetic knee extension torque was measured as muscle strength of knee extension. SLR angle 
was measured using a goniometer before and after DS on spine. And, the isokinetic knee extension torque at 
60 degrees/sec was measured using a Cybex NORM dynamometer (Henry Japan Corp.), before and after 
DS. The measurements were repeated 3 times and the maximum value of all was adopted. Then, peak 
torque %BW was calculated by dividing the isokinetic knee extension torque by body weight. And Increase 
rate was calculated using data before and after DS. 

The obtained data between before and after DS was compared by a paired t-test for statistical 
examination between before and after DS. Increase rate among groups was compared using one-way 
analysis of variance (ANOVA) to determine the significance of differences among groups. Post hoc 
comparisons were conducted using Fisher’s PLSD. For the data analysis, SPSS software version 24.0 was 
used. The significance level was determined at 0.05. 

 

Figure 1. Dynamic stretching for the hamstring muscles. 

Results 
SLR angle after DS was significantly larger than that of before DS in 30 times group (p <0.01, Figure 2). 

Increase rate of SLR angle in the 10 times group, 20 times group, 30 times group showed 1.4 ± 5.3%, 4.7 ± 
5.6%, and 9.4 ± 6.9%, respectively. And there was no significant difference between the groups (Figure 3). 

Peak torque %BW after DS was significantly larger than that of before DS in all groups (p <0.01, 
Figure 4). Increase rate of peak torque %BW in the 10 times group, 20 times group, 30 times group showed 
2.7 ± 1.7%, 9.1 ± 6.3%, and 8.1 ± 2.9%, respectively. And there was significant difference between 20 times 
group and 10 times group (p <0.01, Figure 5). 
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Figure 2. Comparison before and after DS on SLR angle 

SLR angle after DS was significantly larger than that of  before DS in 30 times group (p<0.01). 

 

Figure 3. Comparison among groups on increase rate of SLR angle 

There was no significant difference between the groups. 

 

 

Figure 4. Comparison before and after DS on peak torque %BW 

Peak torque %BW after DS was significantly larger than that of before DS in all groups (p<0.01). 
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Figure 5. Comparison among groups on increase rate of peak torque %BW 

There was significant difference between 20 times group and 10 times group (p<0.01). 

Discussion and Conclusion 
Recently, many studies have reported the effect of DS on performance. Most of the studies have 

shown that the DS affected positively the achievement of maximal performance. And, DS improves the 
performance (muscle strength and power) of the main operating muscles and improves the flexibility of the 
antagonistic muscle group. In addition, as an effect on muscle strength, range of motion and the activity of 
antagonistic muscles is suppressed and the muscle strength of the main operating muscles is easily exerted. 
However there was no clear indication regarding the effect repetition times of DS. Therefore the purpose of 
this study is to clarify the adequate repetition times of DS based on changes in SLR angle and muscle 
strength.  

In the comparison of the SLR angle before and after DS, the SLR angle after DS was significantly larger 
in the 30 times group. The reason why, repeating the contraction of the knee extensor which is the agonist 
muscle was affected reciprocal inhibition and muscle tone of the knee flexors was improved. It was 
considered that the increase in muscle temperature due to DS. Increasing muscle temperature decreases 
viscosity of muscle tissue and reduces resistance to changes in muscle length7), and in this study, the increase 
in muscle temperature might be involved in the flexibility of the knee flexor muscles. For the number of 
repetition times, it found out that it was effective by performing it 30 repetition times. 

In the comparison of the increase rate according to the number of DS in the SLR angle, the 30 times 
group showed a high value but there was no significant difference. This was thought it is possible due to the 
increase in muscle temperature and the flexibility of the knee flexor muscles. In the future we will be able to 
investigate the cause by measuring the muscle temperature. 

In the comparison of peak torque %BW before and after DS in this study, all groups showed 
significantly higher values after the DS. The reason why the activity of the knee flexor muscles, which are 
antagonistic muscles, is suppressed due to the influence of reciprocal inhibition, and the maximal isokinetic 
muscle strength of knee extension, which is the main operating muscles, is easily exerted.  

In the comparison of the increase rate according to the number of DS executions in the peak 
torque %BW, the 20 times group showed a significantly higher value than the 10 times group. The increasing 
of recruited motor units was considered as positive factors for muscle strength of the agonist muscle, and the 
effects were greater in the 20 times and 30 times groups than in the 10 times group. On the other hand, 
muscle fatigue was considered as a negative factor for muscle strength of the agonist muscle, and it was 
thought that the greater the frequency, the greater the effect. According to considering the positive and 
negative factors, SLR angle is easily improved by increasing the number of DS but it was considered that 20 
times had the least muscle fatigue compared to 30 times and easy to exert the maximal isokinetic muscle 
strength of knee extension. We examined the effects of different DS implementations on the SLR angle and 
maximal isokinetic muscle strength of knee extension. As a result, it was shown that DS is effective in 
increasing SLR angle and increasing the maximal isokinetic muscle strength of knee extension.  

In conclusion, we investigated for the purpose to clarifying the adequate repetition times of DS based 
on angle of SLR and muscle strength of knee extensors as indexes. As the result, it became clear that SLR 
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angle is improved when repetition times of DS are increased, but we suggested 20 times is the best repetition 
times in this study because it was possible that 30 times have caused muscle fatigue of the agonist muscle. 
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Acute Effect of Sıngle Dose Beetroot Juıce on Some Performance 
Parameters in Elıte Orıenteerıng Athletes 

Dr. Gökhan Deliceoğlu,  Şakire Kaçmaz and Dr. Fatma Filiz Çolakoğlu 

Abstract 
This study; In the elite of the athletes, the effect of single dose of beetroot juice was made to 

investigate the on some performance parameters. In this study, two measurements were applied to the same 
athletes as beetroot juice (~ 8.4 mmol NO3-) and placebo. Following the assessment, 10 athletes from 25-31 
years of age were included in the study. The study was planned double blind. The athletes started the test at 
0% tilt on the treadmill, at a speed of 8 km/h, and 3 minutes later, the speed was increased to 10 km/h. After 
a speed of 10 km/h every three minutes, the speed of the athlete's test continued to increase by 1 km/h after 
speed of 2 km/h, 18 km/h. The athletes were taken to the test and were rested for 1 minute before each 
speed increase and blood was obtained from the earlobes. During the test, lactate values, heart rate numbers 
and respiratory parameters were recorded. The group's differences between measurements were examined 
using the ' Wilcoxon sign ' test. At the end of the work; In the measurements that correspond to running 
speeds up to 20 km/h of the measurements used in beet water, VO2/kg and VO2 values are statistically 
significant differences in the running speed and total performance time compared to the lactate threshold, 
according to the placebo measurement (P<0.05). As a result, the use of acute beetroot juice in a single dose is 
positively effective on oxygen consumption and performance, the maximum oxygen consumption, heart 
rate, lactate, anaerobic threshold heart rate and anaerobic threshold do not affect the values of oxygen 
consumption was detected. 
Key words: Beetroot juice, maxVO2, lactate threshold, oxygen consumption, orienteering. 

Introductıon 

Beetroot juice, which has been one of the most researched foods recently; has a high nitrate content 
(more than 250 mg per 100 grams). Other nutrients rich in nitrate are listed as spinach, celery, lettuce and 
carrot juice.1 Nitrate can be reduced to nitrite through bacteria in the oral cavity and certain enzymes in 
tissues (such as xanthine oxidase). There are many ways to convert nitrite into nitric oxide and other 
biologically active nitrogen oxides.2 

The pathway of nitric oxide (nitrate, nitrite, nitric oxide) has been defined as the enzymatic process 
that contributes to the adequacy of biological nitric oxide in humans. In other words, nitrate derived from 
nutrients can turn into nitric oxidation in the body.1 Following abundant nitrate intake, plasma nitrate 
construction reaches its climax after 1-2 hours and plasma nitrite levels reach its peak after 2-3 hours, then 
both gradually drop and return to their starting values after about 24 hours.3 

 Nitric oxide is a signaling molecule created by endothelial enzyme endothelial nitric oxide synthemia, 
which triggers the veins to relax (vasodilatation) by interacting with smooth vascular muscles that cause 
increased blood flow. Nitric oxide facilitates increased blood flow during rest and exercise (Ormsbee et al. 
2013). Energy and recovery including nitric oxide (NO) muscle contraction, vasodilation, angiogenesis 
(blood vessel formation) mitochondrial breathing, mitochondrial biogenesis, glucose intake, sarcoplasmic 
reticulum calcium ion transport. 3:4 

Considering these features, nitric oxide has attracted considerable attention due to possible 

improvements in exercise, which include the intake of oxygen, glucose and other nutrients for the better 

functioning of muscles. Currently, since it is found as gas in nature, there is no way to take nitric oxide 

through diet. Therefore, beet root and its high nitrate construction are used as a tool for endogenic 

production of nitric oxide. 2 

Nitrate supplementation has been supported by some studies that have been effective in improving 

performance in cases of hypoxia and ischemia. 5:6:7 

The difference between athletes who finish first and second in a competition is usually less than 1% of 

the total time. This difference is often too small to be detected by existing performance tests and statistical 

analysis methods. With any reinforcement in mind, the small differences between the winner and the loser 
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become an important factor, and understanding the impact of any supplement on performance and the 

minimum. 8 

Orienteering; It is a time-based sport that requires athletes to use map and compass skills, physical 

performance and mental skills to find targets marked on the map in a pre-drawn terrain. Orienteering 

athletes to be successful in short, medium and long distance races; training programs are required to 

develop physical parameters such as aerobic and anaerobic capacities, maxVO2 capacities, endurance, 

running economy, strength, speed, flexibility.9 

Orienteering is similar to field/court sports in the maintenance of the combined use of various energy 

systems. Athletes train programs to be successful in short, medium and long distance races;  aerobic and 

anaerobic capacities, VO2max capacities, strength, endurance, running economy, speed, flexibility should be 

aimed at improving parameters. 9 

In orienteering athletes, heart rate, heart rate, lung capacity, oxygen transfer, strength and 

coordination skills have been important for physiologists. Due to the difficulty of monitoring athletes 

running in the forest, the measurement of these features has been given importance in both laboratory and 

competition studies.10 

Looking at the literature, there are studies investigating the performance of beetroot juice taken in 

acute single doses and its effect on various physiological parameters. However, although it is done with 

athletes in different branches, there is no study using beetroot juice, which is a low cost nutritional nitrate 

supplement, which can be easily generated in practice with orientalists and obtained from beets grown in 

our country. This study is important for examining the physiological effects of beetroot juice 

supplementation on orientyantring athletes. The aim of this study was to evaluate the effect of single dose 

beetroot juice on some performance parameters in elite orienteering athletes within the framework of the 

literature.                                              

Materıal Method 

Research Group 

In this study; A total of 10 female male athletes with a lower-upper extremity pathology and 

deformity, age 25.08 ± 4.14 years, height length 173.83±4.01 cm, body weights 66.14±6.40 kg, body mass 

index 21.83±1.67 kg/m2 were participated in the elite.  The study was conducted at TOHM (Turkish 

Olympic Preparatory Centre).  

Beetroot Juice - Placebo Measurement Protocol 

In this study, two measurements were applied to the same athletes as red beetroot juice and placebo. 

The study was done in double-blind. Athletes were given 300 ml beetroot juice containing 8.4 mmol 

nitrate to 5 2.5 hours before the random measurement, and 5 (placebo) were given a drink prepared by 

adding red beetroot juice containing 0.008 mmol nitrate into pure 300 ml drinking water. A week later, the 

same people were given drinks that had not been given in the previous measurement 2.5 hours before the 

test and the tests were renewed. Following the evaluation, 10 athletes attending both measurement 

programs were included in the study. Athletes who did not participate in the first measurement and did not 

come to the other measurement were excluded from the study. The measurements were planned for the 

same athlete at the same time of day. In order not to affect the psychology of the participants, the color of the 

drink will not be visible in the bottles prepared and finished in full. Participants were given the treadmill 

protocol to be used in the interview before the tests and the purpose of the maximal oxygen consumption 

test by listing what should be done/ not to do and should not consume/consume. In the use of treadmills, 

the necessary information was given for the safety of the athlete.  

Beetroot Juice and Placebo Preparation 

In this study, pure beetroot juice obtained by cleaning the beet grains grown in the red beet parcels of 

the Mediterranean region and passing through the electric fruit prepress was used. Prior to the study, the 

beetroot juice given to the participants was analyzed by the Ministry of Agriculture and Livestock of the 
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Republic of Turkey and ankara food control laboratory and reported that the beetroot juice corresponding to 

8.4 mmol was 300 ml. Beetroot juice prepared from beets obtained from the same parcel as the beets 

analyzed was prepared and given to the participants before the measurement. Placebo; Beetroot juice 

containing 0.008 mmol nitrate was mixed with drinking water to be 300 ml in order to provide similarity in 

terms of color, smell, taste and density. 

Treadmill Test Protocol 

The athletes started the test at a 0% slope on the treadmill, at 8 km/h, and 3 minutes later the speed 

was increased to 10 km/h. After 10 km/h, he continued until he quit the athlete's test himself, increasing the 

speed of 2 km/h every three minutes and 1 km/h after 18 km/h. Athletes were rested for 1 min before each 

speed increase.11 During the test, athletes' heart rate was performed with a portable telemetric heart beat 

monitor, while gas analyses were performed using a face mask that enables the collection of exspiration air 

with the "Cosmed K5, Italy" measurement system. Gas analysis continued for the entire test period until 

exhaustion occurred, and the time of exhaustion was determined as the total duration of the test.  

After maximal effort and the participant's desire to finish the test, the test was terminated as soon as 

possible and the cooling phase was initiated. After the test was finished, all the equipment was removed and 

the equipment to be reused was cleaned and sterilized under the appropriate conditions. 

Before the measurement started and before each speed increase (1 min intervals) the athletes' earlobes 

were thoroughly wiped and dried with alcohol, then punctured once with the lanset, and the other drop of 

blood was removed from the first drop. Blood samples were analyzed directly by the device without waiting 

and without any processing. Lactate concentration was measured electroensmatically in the Lactate Scout 

analyzer. The perceived degree of difficulty was asked every 1min intervals during blood retrieval.12  

Statistical Analysis  
The data was analyzed using the IBM SPSS 20 program. Due to the small number of athletes in the 

measurements, according to the results of the 'Normality Test', the normal distribution assumption was impaired 
in most of the measurements. For this reason, non-parametric 'Wilcoxon marked queues' were examined for cross-
measurement comparisons at two different times on the same group. Descriptive statistics used mean, standard 
deviation, smallest - largest values. Statistical significance level for hypothesis tests was 0.05. 

Findings 

In this section, tables and interpretations of the data obtained from the research group are given.  
Physical characteristics of orienteering athletes are given in Table 1 

Table 1. Physical characteristics of orienting athletes 

Variables X±ss Minimum Maximum 

Age (Year) 26,90±2,3 25 31 

Height (cm) 174,50±4,03 168,0 180,0 

Body Mass (kg) 67,80±5,47 58,9 78,2 

Percentage of Body Fat (%) 8,61±4,17 4,0 16,4 

Body Mass Index (kg/m2) 22,21±1,53 19,2 24,4 

Lactate (mmol/l), HR (pulse/min), systolic KB (mm/hg), diastolic KB (mm/hg) values before 
measurements are given in Table 2 
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Table 2. The results of some parameters before the measurement are given in table 2. 

Variables 

Placebo (n=10) Beetroot Juice (n=10) Z p 

X±SS Min-Max X±SS Min-Max   

Resting Lactate (mmol/l) 
1,58±,52 1,10-2,80 1,64±,55 1,00-2,90 -,703 ,482 

Resting Hearth Rate 
(Beat/min) 

57,60±7,55 49,00-69,00 57,10±6,21 51,00-68,00 -,120 ,905 

Resting Systolic Blood 
Pressure (mm/hg) 

113,5±16,63 92,00-137,00 109,6±10,30 90,00-127,00 -,889 ,374 

Resting Diastolic Blood 
Pressure (mm/hg) 

68,60±11,03 50,00-87,00 63,80±9,42 50,00-79,00 -1,008 ,314 

*p<0,05 

When table 2 is examined, there is no significant difference in the values of resting lactate (mmol/l), 
resting Hearth Rate (beat/min), resting systolic KB (mm/hg), and oyster diastolic KB (mm/hg) before 
beetroot juice and placebo intake (p> 0.05). 

Lactate values (mmol/l) answers to running speeds are given in Table 3 

Table 3. La (mmol/l) answers to running speeds 

Running Speed 
(km/h) 

Placebo Beetroot Juice  

Z 

 

p 
X±SS Min-Max X±SS Min-Max 

14 km/h 1,72±,51 1,20-2,70 1,61±,39 1,00-2,10 -1,023 ,306 

16 km/h 2,96±,79 1,60-3,90 2,68±,62 1,50-3,60 -1,620 ,105 

18 km/h 5,57±1,5 3,80-8,70 5,19±1,76 2,40-9,10 -1,425 ,154 

19 km/h 6,86±2,0 5,10-10,70 6,96±1,64 4,20-8,20 -,314 ,753 

20 km/h 8,07±1,3 7,30-9,60 7,70±2,25 5,40-9,90 - 1,00 

*p<0,05 

La (mmol/l) responses given to running speeds (km/h) of athletes showed no significant difference in 
lactate values (p>0.05).  

Hearth Rate (beat/min) answers to running speeds are given inTable 4  

Table 4. Hearth Rate (beat/min) answers to running speeds 

Running 
Speed 
(km/h) 

Placebo Beetroot Juice 
 
Z 

 
p 

X±SS Min-Max X±SS Min-Max 

10 km/h 127,4±7,91 115-138 126,4±10,93 103-140 -,205 ,838 

12 km/h 140,7±8,69 128-154 141,1±10,83 120-157 -,561 ,575 

14 km/h 155,4±8,85 144-170 155,2±10,69 135-172 -,297 ,766 

16 km/h 168,2±9,48 155-184 167,6±10,10 150-183 -,775 ,838 

18 km/h 177,4±7,21 168-192 178,2±8,00 165-190 -,966 ,334 
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19 km/h 181,8±5,12 174-189 182,3±6,31 172-191 -,333 ,739 

20 km/h 182±3,55 179-186 183±4,43 178-188 -1,473 ,141 

No significant differences were found between measurements when the Hearth Rate responses given 
to running speeds were examined (p>0.05).  However, lower Hearth Rate (beat/min) values were obtained 
in measurements of beetroot juice intake at speeds of 10 km/h, 14 km/h, 16 km/h and 21 km/h. 

VO2/kg (ml/kg/min) responses to running speeds are given in Table 5 

Table 5. VO2/kg (ml/kg/min) responses to running speeds 

Running 
Speed 
(km/h) 

Placebo Beetroot Juice Percentage 
Change Z p 

X±SS Min-Max X±SS Min-Max 

10 km/h 37,61±2,83 31,86-41,72 34,90±2,12 31,96-38,77 7,77 -2,193 ,028* 

12 km/h 44,23±2,57 39,82-47,23 41,35±3,00 36,73-47,52 6,96 -2,191 ,028* 

14 km/h 51,26±3,69 43,94-55,46 48,53±4,03 40,66-55,43 5,63 -1,988 ,047* 

16 km/h 58,46±4,10 51,30-64,78 54,69±4,01 48,31-62,78 3,27 -2,397 ,017* 

18 km/h 65,36±4,33 57,73-69,89 60,60±3,25 55,30-65,08 7,85 -2,803 ,005* 

19 km/h 69,92±4,98 61,00-76,25 64,96±1,43 63,00-67,35 7,64 -2,028 ,043* 

20 km/h 74,62±5,45 68,43-78,73 65,48±2,21 63,59-67,91 13,96 -1,604 ,109 

When the VO2/kg responses given to the running speeds of the athletes were examined, there was a 
statistically significant difference between measurements at 10km/h, 12 km/h, 14 km/h, 16 km/h, 18 km/h, 
19 km/h (p.0.05). According to this finding, it was determined that the use of beetroot juice at specified 
running speeds decreased VO2/kg by an average of 6.96%. Other running speeds show no statistically 
significant difference (P>0.05). In other words, the use of beet juice up to 20 km/h can be interpreted as 
playing an active role in oxygen consumption.   

 VO2 (ml/min) responses to running speeds are given in Table 6 

Table 6. VO2 (ml/min) responses to running speeds 

Running 
Speed (km/h) 

Placebo Beetroot Juice Percentage 
Change Z p 

X±SS Min-Max X±SS Min-Max 

10 km/h 2473±209 2247-2998 2338±192 2141-2738 5,77 -,1988 ,047* 

12 km/h 2962±262 2602-3591 2758±252 2460-3183 7,40 -2,191 ,028* 

14 km/h 3417±349 3050-4319 3236±362 2723-3817 5,60 -1,988 ,047* 

16 km/h 3912±425 3393-4940 3685±416 3147-4388 6,16 -2,090 ,037* 

18 km/h 4407±501 3827-5661 4071±348 3657-4671 8,25 -2,599 ,009* 

19 km/h 4607±420 4069-5108 4215±376 3771-4866 9,30 -2,201 ,028* 

20 km/h 4602±625 4037-5274 4027±302 3751-4350 14,28 -1,604 ,109 

When the VO2 (min) responses given to the running speeds of the athletes were examined, there was a 
statistically significant difference between measurements at 10km/h, 12 km/h, 14 km/h, 16 km/h, 18 km/h, 
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19 km/h (p<0.05). According to this finding, it was found that the use of beetroot juice at specified running 
speeds decreased VO2 values by an average of 7.07%.  

Borg Scale values corresponding to running speeds are given in Table 7 

Table 7. Borg Scale values corresponding to running speeds 

Running Speed 
(km/h) 

Placebo Beetroot Juice Z P 

X±SS Min-Max X±SS Min-Max   

10 km/h 7,30±,82 6-8 6,80±,789 6-8 -1,406 ,160 

12 km/h 9,50±1,65 6-12 9,20±1,32 7-11 -1,000 ,317 

14 km/h 12,20±1,48 10-14 11,90±1,45 9-14 -,832 ,405 

16 km/h 14,50±1,51 12-17 14,90±1,79 13-18 -1,265 ,206 

18 km/h 17,60±2,27 14-20 17,60±2,41 13-20 ,000 1,00 

19 km/h 18,33±1,50 16-20 18,00±1,41 16-20 -,557 ,577 

20 km/h 19,75±,50 19-20 19,50±1,00 18-20 -1,000 ,317 

*p<0,05 

When the borg responses given to running speeds are examined; there was no significant difference 
between measurements (p>0.05).   

Table 8. Running speed (km/h), Hearth Rate (beat/min) and VO2 (ml/kg/min) corresponding to 4 mmol/l anaerobic 
threshold (AnE) 

Anaerobic Threshold 
(AnE: 4 mmol/l) 

Placebo Beetroot Juice Z p 

X±SS Min-Max X±SS Min-Max   

Running Speed (km/h) 16,78±,64 15,90-18,10 17,32±,87 16,10-19,00 -2,807 ,005* 

Hearth Rate (atım/dk) 172,70±6,767 165-186 172,10±7,40 163-185 -1,682 ,323 

VO2 (ml/kg/dk) 61,20±4,62 55,20-69,60 59,95±5,13 53,30-69,00 -,988 ,093 

*p<0,005 

When the running speed (km/h), Hearth Rate (beat/min), VO2 (ml/kg/min) values corresponding to 
the 4 mmol/l anaerobic threshold (AnE) are examined; Statistically significant difference was found 
according to the placebo measurement of the running speed value corresponding to the 4 mmol/l anaerobic 
threshold (AnE) of the measurement in beet juice intake (p<0.05). Although the values of Hearth Rate 
(beat/min) and VO2 (ml/kg/min) corresponding to the 4 mmol/l anaerobic threshold (AnE) are not 
statistically significant, beetroot juice intake is lower.  
MaxVO2 (ml/kg/min), Hearth Rate Max (beat/min) and total running time (min) values are  

Table 9. MaxVO2 (ml/kg/min), Hearth Ratemax (beat/min) and total running time (min) values 

Variables 
Placebo Beetroot Juice 

Z p 
X±SS Min-Max X±SS Min-Max 

MaxVO2  (ml/kg/dk) 
(ml/kg/dk) 
 

68,16±6,26 57,73-76,69 65,81±5,45 56,59-74,15 -1,784 ,074 
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Hearth Ratemax 
(atım/dk) 

182,60±5,62 172-192 183,40±5,34 175-191 -,510 ,323 

Running Time (min) 26,15±3, 91 21,50-32,50 26,70±4,22 22,00-33,00 -2,090 ,048* 

*p<0,05 

When the values of orienteering athletes regarding the differences of MaxVO2 (ml/kg/min), Hearth 
Ratemax (beat/min) and total running times (min) according to placebo and beetroot juice intake values are 
examined, there is a statistically significant difference in total running time (p<0.05).      

Average La (mmol/l), mean hearth rate (beat/min), mean VO2/kg (ml/kg/min) and VO2 (ml/min) 
are given in Table 10 

Table 10. Average La (mmol/l), mean Hearth Rate (beat/min), mean VO2/kg (ml/kg/min), VO2 (ml/min) 

Variables 
Placebo Beetroot Juice Z p 

X± SS Min-Max X± SS Min-Max   

Lactate (mmol/l) 3,42±,84 2,30-4,97 3,16±,78 2,23-4,90 -1,939 ,052 

Hearth Rate (atım/dk) 153,8±7,90 144,0-166,4 153,7±9,63 134,6-167,6 -,510 ,646 

VO2/kg (ml/kg/dk) 51,38±3,23 45,61-54,88 48,11±2,99 43,15-52,77 -,764 ,028* 

VO2 (ml/dk) 3434±339 3075-4302 3218±298 2875-3710 -,2354 ,037* 

*p<0,05 

 When the average running speed of orienteering athletes is examined, the differences in the mean La 
(mmol/l), mean Hearth Rate (beat/min), mean VO2/kg (ml/kg/min), average VO2/kg (ml/min) values 
according to placebo and beetroot juice intake are examined, there is a significant difference in average 
VO2/kg and VO2 values (p<0.05).   

Discussion 
This study was planned to examine the effect of beetroot juice containing a single dose of nitrate (8.4 

mmol) on some performance parameters ın elıte orienteerıng athletes 
The study was conducted in the 10 volunteer elite male orienteering athletes with an average age of 

26.90±2.3, a mean length of 174.50±4.03 and a body weight of 67.8±5.47 participated.  
Studies have shown that the nitrate content of reinforced beet juice, duration of reinforcement (acute 

or chronic), athlete's training level, regular nitrate supplement intake, exercise test duration and intensity 
may affect physiological responses to beetroot juice intake.13 In our study, the data obtained by double blind 
cross-diagonal method were evaluated by two different measurements given to the participants 2.5 hours 
before the tests with a single dose of beetroot juice (300 ml containing 8.4 mmol nitrate) and placebo (300 ml 
containing 0.008 mmol nitrate). VO2, Lactate, hearth rate, borg scale responses, maxVO2, hearth rate max and 
anaerobic threshold values, mean La, mean VO2/kg, mean VO2 were evaluated in the intermittently 
increased protocol treadmill test after the supplements.  

In our study, there was a significant difference between measurements of jogging speeds up to 20 

km/h in VO2/kg (ml/kg/min) and VO2 values corresponding to running speeds (p<0.05). Beetroot juice 

usage decreased average VO2/kg values by 6.96% and VO2 by 7.07%.  In our study, significant difference 

sought between measurements in total running time up to extinction (p<0.05). Beetroot juice intake can be 

said to increase performance and prolong test time, thereby increasing the endurance of athletes.14  
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12 male professional cyclists (31± 3 years, VO2peak = 58 ± 2 ml/kg) conducted 140 ml concentrated 

beetroot juice (8 mmol NO3--- and placebo supplements for 6 days, 6 days against 10 km of time and then 60 

min submaximal (2x30 min 45% and Wmax 65%) bicycle ertri test. They found that beetroot juice intake 

improved time-tested performance (953±18 sec and 965 ±18 sec p.05) and power output (294±12 w and 

288±12 w, p.005). During submaximal exercise, beetroot juice consumption significantly decreased VO2 

values and improved time performance by 1.2%. VCO2, CAD, blood glucose and insulin concentrations, 

borg scale responses and LA values were not found to differ between measurements. In another study 

conducted with 8 professional canoeists, athletes made two measurements 3 hours before the test by 

consuming a single dose of 70 ml of concentrated beetroot juice and the same amount of placebo (tomato 

juice). Athletes at 60% level 15 min submaximal, 5-10 sec. they performed maximal running and paddle 

ergometer test against 1 km of time. They saw lower VO2 values in beetroot juice intake, but did not find any 

difference between measurements in repetitive sprints and 1 km performance.15 With the intake of beetroot 

juice containing large amounts of nitrate; The comensal facultative anaerobic bacteria living in crypts on the 

surface of the tongue reduce nitrate to nitrite. Some of the nitrite taken into the body is reduced to NO in the 

acidic environment of the stomach.3 NO is a signaling molecule that plays an important role in many 

physiological processes that can affect exercise performance such as tissue blood flow regulation, muscle 

contraction, respiratory and mitochondrial biogenesis and muscle glucose uptake.4 Acute and chronic 

supplementation with NO3 has been shown to reduce the cost of O2 in different exercise protocols, different 

exercise intensity and forms. Our study and other studies (Nohl et al., 2000; Shen et al. 2001) supports the 

conclusion that beetroot juice supplementation increases mitochondrial efficiency.16:17 

In our study, there was no significant difference between the measurements when the la (mmol/l) and 

Hearth Rate (beat/min) responses given by the athletes to their running speeds were examined (p>0.05). In 

Wilkerson et all. study with 8 elite cyclists, athletes were given two reinforced measurements of 500ml (6.2 

mmol NO3) beetroot juice and placebo (0.0047 mmol NO3) 2.5 hours before the test. They tested the 

performance of completing 50 miles against time in the laboratory with a single blind crossover method in 

bicycle ergometry and received gas changes, power outputs, plasma NO2-levels, CAD and LA values every 

10 miles during testing. They found a significant increase in blood NO2-levels (BR: 472±96 and PL:379 ±94). 

They found that beetroot juice intake reduced 50 mph intake by 0.8% (BR: 136.7 ± 5.6 and PL: 137.9 ± 6.4 min) 

and lower values in VO2 consumption (BR: 3.7 ±0.4 and PL: 3.6± 0.4). They could not have found any 

significant difference sequencing between Hearth Rate and LA values parallel to our study.18 

When the running speed (km/h), Hearth Rate (beat/min) and VO2/kg values corresponding to the 4 

mmol/l anaerobic threshold (AnE) were examined, only the measurements were found to be significant. In 

other words, AnE corresponds to more advanced speeds in beetroot juice intake. Garnacho-Castaño et 

al.(2018) conducted a randomized double-blind, cross-design study to take 12 elite triathletes and a single 

dose of  70 ml beetroot juice (6.5 mmol N03) or placebo (PL), and conducted a test of bicycle ergometer at a 

constant operating rate of 30 min at the aerobic threshold and at a constant operating rate of approximately 

15 minutes at the aerobic threshold.19  As a result of the study, aerobic threshold VO2 (BR: 2.4± 0.4 and PL: 

2.4±0.5 l/min), Hearth Rate (BR:130±17.3 beats/min and PL:129.1±7.3atm/min) and anerobic threshold VO 2 

(BR: 3.4± 0.3 l/min and PL: 3.3±0.4 l/min), Hearth Rate (BR:159±11.7 beats/min and PL:160±17.3atm/min) 

were not significantly differentiated.  

In our study, there was no significant difference in Hearth Ratemax values between measurements.20 

In their study with 8 women (30.1 ± 5.7 years old), they conducted a 3 km running test with beetroot juice 

(500 mL, 8.4 mmol / NO3-) and twice without reinforcements on the official 400m official track. They 

investigated CAD values, running performance, la levels before and after measurement, and changes in 

blood glucose. Blood glucose levels, Hearth Ratemax and LA levels were not significantly different between 

the measurements.  

There was no significant difference between measurements in maxVO2 (ml/kg/min) values (p>0.05). 

They conducted two swimming tests with 14 male swimmers, measuring oxygen intake (VO2), carbon 

dioxide production (VCO2), pulmonary ventilation (VE) and aerobic energy cost (AEC). One of the tests was 
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tavial edging beetroot juice (approximately 5.5 mmol NO3- containing 0.5 l / day) and did not use 

supplements in the control test. Compared to the control test, they saw a significant increase in beetroot juice 

intake in the workload at the anaerobic threshold (6.3 ± 1.0 and 6.7 ± 1.1 kg). None of the other variables 

measured on the anaerobic threshold (VO2, VCO2, VE and HR) were significantly affected by beetroot juice 

supplementation and there was no improvement in THE Hearth Ratemax and VO2max values between 

measurements.21 This is consistent with the notion that the effect of beetroot juice on high intensity exercises 

may be independent of its effect on submaximal exercises.22 

Beetroot juice containing 5-8 mmol NO3 was generally used in studies to measure the effect of 

beetroot juice on exercise performance. However, the relationship between acute NO3 intake dose and 

exercise physiological responses (dose-response) is not clear. In a study conducted by Wylie et al (2013) to 

determine the optimal dose given the exercise physiological responses and performance effect of nitrate 

intake, they investigated the physiological responses of beetroot juice containing different doses of nitrate.21 

In the double-blind cross-designed study, 10 healthy men with a mean age of 22.5± 5 years had 70, 140 or 280 

ml of concentrated beetroot juice (containing 4.2 mmol, 8.4 mmol and 16.8 mmol NO3- respectively) and 

placebo supplements. Compared to Placebo, 70 ml of beetroot juice supplementation does not affect 

physiological responses.  However, they found that intake of 140 and 280 ml BR decreased the use of O2 by 

1.7% (P =0.06) and 3.0% (P <0.05) in the case of steady state during moderate intensity exercise. Although 

plasma NO2 level and oxygen consumption have changed depending on the dose, they found that there was 

no additional improvement in exercise tolerance after intake of beetroot juice containing 16.8 mmol NO3 

compared to beetroot juice containing 8.4 mmol NO3, which is the amount we used in our study. They did 

not have any significant difference sequencing between measurements in Hearth Rate and La values.  

When we looked at the results of the study; It can be said that single dose of beetroot juice positively 

affects VO2/kg, VO2 values and running speeds corresponding to the lactate threshold in athletes, and in 

the latter it can be said that it causes positive improvements in endurance performance development. 

Result 

At the end of the study; Measurements of beetroot juice, which correspond to running speeds of up to 

20 km/h, show differences in VO2/kg and VO2 values according to placebo measurement in running speed 

at lactate threshold and total performance time. Consequently, it is thought that the use of single doses of 

acute beetroot juice has a positive effect on oxygen consumption and performance, and does not affect 

maximum oxygen consumption, heart rate, lactate, anaerobic threshold heart rate and anaerobic threshold 

oxygen consumption values. 
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Abstract 

During climbing, the climber is exposed to a constant risk of falling as a result of the force of gravity. 
The correct anticipatory postural adjustment of the body is also required for a good climbing movement. 
Posture and movement are interconnected and provide posture-kinetic coordination of the body, which 
consists in the inseparability of biomechanical and sensory attributes of a movement [1, 2]. In the field of 
climbing, most authors deal with biomechanical aspects of the posture during individual stages of climbing 
movement. The aim of this research is to focus more on the sensory component. A total of 40 subjects 
participated in the measurement of dynamic postural stability using instrumentation from Neurocom 
International Inc. The applied tests were the Limits of stability test (LOS), Sensory organization test (SOT) 
and Motor control test (MCT). Then, statistical processing of data and subsequent evaluation and 
comparison of both groups of subjects (climbers x non-climbers) were performed. SOT - a statistically 
significant difference was found in COND6 (standing with open eyes and an unstable support and 
environment), mainly due to the somatosensory system. The p-value was 0.04 in this case. LOS - DC 
(directional control) parameter - a statistically significant difference of values was found, where the p-value 
was 0.04. Climbers had statistically worse directional control than non-climbers in this case. MCT - a 
statistically significant difference was found in one parameter only. In the case of forward shift at a medium 
speed (ML - medium shift forward, left), there was a statistically significantly faster response of the left body 
part of climbers, with a p-value of 0.01. No statistically significant data were found in the other variables. 
Based on statistical data processing, we cannot claim that climbers achieved statistically significantly better 
results in the selected parameters than non-climbers. However, when comparing arithmetic means, the 
group of climbers was confirmed to be better in 17 out of 27 of the tested parameters (63%); therefore, our 
research suggests a certain tendency that climbing has a positive effect on dynamic postural stability. 
Therefore, in the future it would be useful to deal with this topic further with more specific measurements. 
Keywords: dynamic postural stability, climber, EquiTest, dynamic computerized posturography, posture. 

Introduction 

In the last decade, climbing has become an increasingly popular sport, which will have its place at the 
Olympics starting in 2020. Mountaineering, to which sport climbing belongs, is a discipline that has 
undergone more than a century of development. During this time, there has been a major innovation of 
equipment, new climbing areas are emerging and performance limits are shifting. Everyone, regardless of 
the social status or age, can practice this sport nowadays. With the growing interest of the general public, 
more and more artificial climbing walls are being built, creating more space for training. Perhaps that is why 
climbing is becoming a sport that is being practised by more and more people, sometimes as a form of fitness 
training [3], sometimes as a therapeutic tool for the treatment of mental [4, 5] or movement disorders [6, 7, 8].  

Muscular strength and flexibility, as well as the quality and smoothness of movement (coordination) 
are needed for good climbing performance. The climber’s postural stability is constantly in jeopardy, as the 
supporting surface is constantly changing and is many times smaller than on the ground. All this is further 
intensified by the inclination of the wall, the size and shape of the holds and the distance between them. 
Proper coordination of movement allows for a faster and better transition from the four-point support (static 
phase) to the three-point support (dynamic phase). Elite climbers create their postural stability through 
anticipatory redistribution of the weight in individual body segments, adapting to the wall inclination, the 
size of the holds and their distribution on the wall, thus creating the default postural body setting [9]. 

Most authors in the field of climbing are more concerned with the biomechanical aspects (force action 
- COG transmission) of posture during the individual phases of the climbing movement. [10, 11]. Other 
studies have addressed, for example, the “balance” of climbers - its changes at a higher altitude [12], its level 
in the performance framework [13], the effect of 10 weeks of training of children on their balance [14] or the 
effect of climbing on changes in the cerebellum and parietal lobe [15]. Only a few authors have directly 
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addressed the issue of postural stability, when climbers and the adult non-sporting population were tested 
[16]. In this case, climbers reported better results in all of the measured parameters. Furthermore, the 
difference between static and dynamic postural stability of professional and recreational climbers has been 
addressed [17]. 

We decided to focus our research on dynamic postural stability due to the absence of a study on this 
subject. We compared the dynamic postural stability of climbers with non-climbers (people who do sports 
only recreationally), to see whether the level of dynamic postural stability of climbers is better, and whether 
we could use climbing to treat people with a low level of dynamic postural stability. 

Methods 
This quantitative observational study involved 40 subjects between the age of 22 and 29 years old 

divided into two groups (climbers, non-climbers). The study used an objective method based on the 
International Classification of Functioning, Disability and Health (ICF) of the World Health 
Organization (WHO). 

Participants and Study Design 

This was a quantitative observational study (cross-sectional study). The research sample consisted of 
40 (n = 40) subjects deliberately selected and divided into two groups. Criteria set for the enrolment in the 
research - the subjects could not suffer from any chronic or acute locomotive organ disease, any internal or 
neurology illness, have had an injury during the last year that would limit their activity for longer than 24 
hours, and at the time of measurement did not report a feverish, migrainous or other change in their 
consciousness. The first group, the climbers, consisted of 20 healthy subjects (n = 20), nine women and 11 
men, average age = 25.5 years (± 1.83), average height = 175.7 cm (± 7.93), average weight = 67.4 kg (± 11.17), 
average BMI = 21.74 (± 2.56), average climbing experience = 8.5 years (± 3.77), and average training time 
spent on the artificial wall per week = 7.6 h (± 3.64). Climbers were considered to be those who climbed at a 
level of at least 7 on the UIAA scale in the RP style during the last year (a route climbed without resting, 
with the possibility of repeated practice of the given route). The second control group consisted of 20 
subjects randomly selected from students of the Faculty of Physical Education and Sports and other faculties 
of Charles University (n = 20), nine women and 11 men, average age = 25.5 years (± 1.52), average height = 
174, 3 cm (± 11.84), average weight = 74 kg (± 13.61), average BMI = 24.27 (± 3.41), who are not top athletes, 
do not climb, do not specialize in one particular discipline, and do not engage in sport activities other than 
recreationally for an average time = 4.65 h (± 2.67) / week. 

All of the subjects were introduced to the test procedure and agreed to the 
terms of testing and signed an informed consent. 

Measurements 

Computerized dynamic posturography (CDP) using SMART EquiTest, manufactured by Neurocom 
International Inc, was chosen to assess the quality of dynamic postural stability. 

The limits of stability test (LOS), motor control test (MCT) and sensory organization test (SOT) were 
selected as the test sets. These are standardized test sets for assessing postural stability. The SOT is a set of 
six tests that test the somatosensory, visual and vestibular systems. The SOT systematically discards visual 
or supporting information, thereby creating conditions where there may be a conflict between individual 
sensory systems. The MCT analyses an automatic postural response to an unexpected external stimulus 
(platform translational movement) that lasts less than one second. The LOS test evaluates free movement 
control. This is the ability to consciously transfer the subject’s center of gravity (COG) without changing the 
support base (in the sense of detaching a part of the leg from the pad). The measured data were 
subsequently processed by the Neurocom Balance Manager software. 

Statistical Analysis 
Using the measured values, the normality of the data distribution was tested by the Shapiro - Wilk 

test, the parametricity was evaluated and the statistical method was determined. The pair test selection was 
made in relation to the data distribution. The Mann-Whitney test was chosen for data that were not normally 
distributed, and the t-test for the normally distributed data (the calculation contained two matrices, two tails, 
and two samples with a different variance). For the evaluation of both tests, the level of statistical 
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significance was set to α = 0.05. Then, substantial (clinical) significance was determined from the mean 
values, indicating the magnitude of the difference between the compared groups of subjects (Cohen d). 

Statistical Results 

There was a statistically significant difference in the number of training (sporting) hours per 
week for the group of climbers and non-climbers and their BMI. 

Table 1. Anthropometric parameters of the subjects (n = 40, n1 = 20 climbers, n2 = 20 non-climbers) 

 Climbers   Non - climbers     

  Mean (SD) (min - max)   Mean (SD) (min - max) p-value ES 

Age (years) 25.5 (1.8) (22.9 - 29.1)  25.5 (1.5) (21.9 - 28.1) 0.96 0.02 
Weight (kg) 67.4 (11.2) (51 - 85)  74 (13.6) (50 - 100) 0.11 0.53 
Height (cm) 175.7 (7.9) (163 - 191)  174.3 (11.8) (155 - 196) 0.67 0.14 
BMI (kg m-2) 21.7 (2.6) (18.1 - 26.5)  24.3 (3.4) (20.2 - 35.7) 0.01* 0.85 

Training 
(h/week) 

7.6 (3.6) (4 - 20)  4.6 (2.7) (2 - 12) 0.03* 0.94 

Legend for Table 1: SD - standard deviation, p-value - differences between groups by t-test, * Mann-Whitney-tested, 
ES-effect size  - (clinical significance) measured by Cohen’s d, the statistically significant p-value is in bold. 

Sensory Organization Test 
Table 2 shows the measured and statistically processed parameters of each SOT test set component: 

COND1 - COND6, composite score. A statistically significant difference was found in the COND6 condition 
(standing with open eyes with an unstable support and environment), mainly due to the somatosensory 
system. The p-value was 0.04 in this case. 

Table 2. Sensory organization test 

  Climbers   Non-climbers     

  Mean (SD) 
median  
(min - max) 

  Mean (SD) 
median  
(min - max) 

p-value ES 

COND1 (%) 94.12 (3) 94.8 (83.3 - 97.3)  93.88 (2.52) 94.8 (88.7 - 97.3) 0.88* 0.08 
COND2 (%) 93 (2.2) 93 (88.3 - 97)  93.42 (2.34) 94.2 (87 - 96.3) 0.39* 0.18 
COND3 (%) 91.87 (3.99) 92.7 (78.7 - 97.7)  90.65 (3.95) 91.5 (82.3 - 95.3) 0.27* 0.31 
COND4 (%) 86.77 (5.24) 88.3 (69.3 - 95.7)  86.62 (5) 87.3 (73.7 - 93) 0.82* 0.03 
COND5 (%) 69.65 (10.05) 71 (37 - 83)  70.58 (7.95) 72 (52.3 - 83) 0.92* 0.1 
COND6 (%) 74.33 (8.42) 74.5 (54.3 - 89.3)  67.42 (10.35) 68.5 (39.3 - 82.3) 0.04* 0.74 
COMP (%) 82.25 (3.7) 83 (75 - 89)   80.85 (4.3) 82 (70 - 86) 0.4* 0.35 

Legend for Table 2: SD - standard deviation, p-value - differences between groups by t-test, * Mann-Whitney-tested, 
ES-effect size - (clinical significance) measured by Cohen’s d, the statistically significant p-value is in bold. COND – 
condition, COMP – Composite Score. 

Limits of Stability Test 
Table 3 shows the measured and statistically processed parameters of each LOS test set component: 

reaction time (RT), movement velocity (MV), endpoint excursion (EPE), maximal excursion (MXE) and 
directional control (DC). For the DC parameter, a statistically significant difference was found where the p-
value was 0.04. Climbers had statistically worse directional control than non-climbers in this case. No other 
statistically significant values were found. Climbers were clinically significantly better in MXE with a 
Cohen’s d of 0.62. 

Table 3. Limits of stability test 

  Climbers   Non-climbers     

  Mean (SD) 
median  
(min - max) 

  Mean (SD) 
median  
(min - max) 

p-value ES 

RT (s) 0.62 (0.18) 0.61 (0.47 - 1.14)  0.76 (0.18) 0.73 (0.49 - 1.1) 0.16* 0.44 
MVL (°/s) 5 (1.32) 5.5 (3.2 - 8)  4.73 (1.19) 4.4 (2.9 - 7.3) 0.18* 0.43 
EPE (%) 83 (6.41) 83 (68 - 94)  80.05 (10.22) 79 (55 - 99) 0.43 0.26 
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MXE (%) 98.5 (3.44) 99 (92 - 103)  95.4 (5.54) 96.5 (84 - 104) 0.11* 0.62 
DC (%) 83 (5.64) 84 (70 - 88)   84.8 (6.1) 86 (63 - 93) 0.04* 0.57 

Legend for Table 3: RT – Reaction time, MVL – Movement velocity, EPE – Endpoint excursion, MXE – Maximal 
excursion, DC – Directional control, SD - standard deviation, p-value - differences between groups by t-test, * Mann-
Whitney-tested, ES-effect size  - (clinical significance) measured by Cohen’s d, the statistically significant p-value is in 
bold.  

Motor Control Test 
Table 4 shows the measured and statistically processed parameters of individual parts of the MCT test 

set. The table is divided into two parts (forward shift and backward shift) and composite score (COMP). 
Only one parameter has a statistically significant difference. In the case of forward shift at a medium speed 
(ML - medium shift forward, left), there was a statistically significantly faster response of the left 
body part of climbers, with a p-value of 0.01. Furthermore, a clinical significance was found in the left half of 
the body of climbers with fast shift forward (FL - fast shift forward, left), when the Cohen’s d value was 0.6 
(medium significance). 

Table 4. Motor control test (latency parameter) 

  Climbers   Non-climbers     

  
Mean (SD) 

median  
(min - max) 

 
Mean (SD) 

median  
(min - max) 

p-value ES Forward 
(ms) 

 

SL 140 (22) 140  (110 - 120)   132.5 (34) 140  (0 - 170) 0.87* 0.27 
SR 147.5 (23) 140  (120 - 230)  136.5 (55) 140  (0 - 270) 0.71* 0.28 
ML 115.5 (39) 130  (0 - 140)  141.5 (30) 140  (110 - 260) 0.01* 0.75 
MR 131.5 (13) 130  (120 - 160)  130.5 (14) 130  (100 - 170) 0.96* 0.07 
FL 125 (10) 120  (110 - 150)  133.5 (18) 130  (110 - 200) 0.06* 0.6 
FR 124.5 (10) 120  (100 - 140)   128 (39) 130  (0 - 240) 0.25* 0.14 

Backward 
(ms) 

          

SL 132 (8) 130  (120 - 140)   136 (11) 140  (110 - 150) 0.14* 0.44 
SR 131 (10) 130  (110 - 150)  137.5 (20) 140  (110 - 200) 0.15* 0.44 
ML 119.5 (41) 130  (0 - 150)  128 (15) 130  (110 - 170) 0.25* 0.3 
MR 126.5 (11) 130  (100 - 140)  127.5 (14) 130  (110 - 170) 0.98* 0.08 
FL 113 (38) 125  (0 - 140)  112 (38) 120  (0 - 140) 0.75* 0.03 
FR 117 (29) 120  (0 - 160)  109.5 (38) 120  (0 - 140) 0.65* 0.22 

COMP 103 (52) 126  (0 - 138)   105 (54) 126  (0 - 165) 0.91* 0.04 

Legend for Table 4: SL - slow left, SR - slow right, ML - medium left, MR - medium right, FL - fast left, FR - fast 
right, COMP - composite score, SD - standard deviation, p-value - differences between individual groups by the t-test, 
* Mann-Whitney-tested, ES-effect size - (clinical significance) measured by Cohen’s d, the statistically significant p-
value is in bold. 

Discussion 
The aim of this study was to compare the level of dynamic postural stability of climbers and the 

recreational sporting population. Climbing is a highly specialized sport that requires, in addition to muscle 
strength, a complex combination of balance and posture (holding the body) of all four limbs [10]. In order to 
maintain the static and dynamic balance between horizontal and vertical forces, it is principally the postural 
setting that the climber must have at a high level [15]. Therefore, we assumed that climbers would have 
better postural stability than non-climbers. 

Discussion of the Sensory Organization Test 

Sensory organization (integration) is the ability of an individual to efficiently process individual input 
signals of the sensory system to maintain balance. This is done by suppressing inaccurate inputs of the 
sensory system, and at the same time choosing from other, more accurate sensory stimuli that generate a 
suitable motor and postural strategy. The SOT systematically evaluates this ability of the nervous system to 
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objectively (or erroneously) isolate and quantify the use of individual sensory systems [18]. A statistically 
significant difference was found in the COND6 condition (standing with open eyes and with unstable 
support and environment), where p = 0.04. When comparing the measured results only in males, the p-
value was 0.02. In the case of COND6, the somatosensory and partially also the visual system are 
compromised. A higher involvement of the vestibular system is expected in this case [18]. It is apparent from 
the results that climbers have statistically significantly better dynamic postural stability if they do not have a 
stable support or surroundings below them (movement of the surrounding environment). This situation can 
very approximately simulate the climber’s environment - constantly overcoming new, unstable and often 
exposed terrain as the climber climbs the wall. 

Discussion of the Motor Control Test 

A statistically significant difference in the MCT was found only with the medium shift forward (ML - 
medium shift forward, left), when the left half of the climber body responded significantly faster, with a p-
value of 0.01. Furthermore, a clinical significance was found in the left half of the body in climbers with fast 
shift forward (FL - fast shift forward, left), when Cohen’s d was 0.6 (medium significance). 

Discussion of the Limits of Stability Test 
For the directional control (DC) parameter, a statistically significant difference in values was found, 

where the p-value was 0.04. Climbers had statistically worse directional control than non-climbers in this 
case. For the parameter MXE, climbers were clinically significantly better with a Cohen’s d of 0.62. 
Comparing the arithmetic means of all of the measured parameters, climbers were better in all variables 
except DC. This parameter evaluates the directional control over the entire measurement time (8 seconds). 
However, if the subject reaches the destination sooner and has to wait for the sound signal to end the 
measurement, it could oscillate around that point and thus distort the result. For climbers, this could be due 
to the fact that they are used to climbing as an integral movement. Orth et al. (2016) argue that more 
experienced climbers almost do not retain the static phase of movement, but on the contrary, the dynamic 
and static phases merge into one continuous and coordinated movement [9]. Such a fact could support the 
statistically significantly worse results of climbers for the DC parameter measured by us. Aksit and Cirik 
(2017) investigated static and dynamic postural stability on the ProKin pressure plate. The LOS test was 
chosen to measure the dynamic part, where the maximum limits variable was measured - the maximum range 
of movement in eight directions that the climber is capable of [17]. Two groups were compared - AC 
(advanced climbers) and IC (intermediate (average) climbers). AC (96.2% ± 3.8) were statistically 
significantly better than IC (86.2% ± 12.1), p = 0.025. Although it is not possible to compare the numerical 
values from the ProKin and Neurocom Smart EquiTest instruments, we can take into account their overall 
results. The maximum limits variable evaluates the maximum range of movement in eight specified 
directions, similar to the maximum excursion variable in Neurocom. Although our study did not show any 
level of statistical significance, it showed at least a medium clinical significance (Cohen’s d) ES = 0.62. The 
reaction time (RT) parameter had only a low level of clinical significance ES = 0.44 and a statistical 
significance of p = 0.16. If we compare the arithmetic mean of both groups (climbers 0.62 s ± 0.18; non-
climbers 0.76 s ± 0.18) we find a difference of 0.14 seconds. An interesting indicator in this parameter could 
be to test a group of climbers who specialize in speed climbing. In this discipline, time is one of the most 
important parameters. The climber must follow the beep as quickly as possible and climb a set path with 
predefined parameters. It is the most dynamic climbing discipline. In the World Climbing Cup finals, 
climbers can climb the path in less than six seconds [19]. This is two seconds faster than measuring one 
direction in the LOS test. 

Discussion of Research Limits 

The Neurocom test set is a valid and reliable method for assessing balance/postural stability levels 
[20, 21, 22, 23]. Is it, therefore, necessary to repeat the measurements performed to determine the validity 
and reliability of the data measured by us? An improvement at the repeated measurement may be caused by 
motor learning [24]. CNS excitability is influenced by a number of factors, including immediate and short-
term effects such as fatigue, the level of sensory afferent, learning (based on previous experience) or even the 
blood glucose level [25]. 

The question remains whether the chosen control group was appropriately selected. The BMI of both 
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groups was within the standard level (climbers 21.7 ± 2.6; non-climbers 24.3 ± 3.4). Obesity (higher BMI) was 
scientifically proven to reduce postural stability [26]. The extent and frequency of training are some of many 
factors that may affect the quality of balance (postural stability) [27]. On average, our chosen subjects trained 
7.6 ± 3.6 hours (climbers) and 4.6 ± 2.7 hours (non-climbers) per week. Since our study included only young 
individuals (22 - 29 years), it is not possible to generalize the results for the whole climbing population. 

Furthermore, we could speculate on the suitability of selected test sets. Since during testing, a climber 
stands only on his or her lower limbs in free space, unlike a climbing terrain, where the climber coordinates 
the movement of all four limbs. The closest to a climbing terrain was the SOT COND6 test, where the subject 
was exposed to a situation with an unstable support and an external environment. In this case, climbers were 
statistically significantly better than non-climbers. 
An interesting indicator could be exploring the influence of climbing on static and dynamic postural stability 
in beginners over a period of one or more years. 

Conclusion 
Based on statistical data processing, we cannot claim that climbers achieved statistically significantly 

better results than non-climbers for the selected parameters. However, when comparing arithmetic means, 
the group of climbers proved to be better in 17 out of 27 tested parameters (63%); therefore, our research 
suggests a certain tendency that climbing has a positive effect on dynamic postural stability. This is also 
confirmed by the above-mentioned studies made in other countries. 

Since Czech authors or authors in other countries have not yet dealt with this topic in detail, it would 
be appropriate to do so, and in particular to conduct research on a wider subject sample and possibly 
compare individual climbing performance categories or differences between individual climbing disciplines, 
genders, etc. Alternatively, a more specific selection of dynamic postural stability tests could be discussed. 
Our research used only the basic set of tests offered by Neurocom. 

Nowadays, climbing is used in treatment of various diseases (musculoskeletal system, psychological 
disorders, etc.) For this reason, it would be appropriate to extend our research so that in the future it would 
be possible to create science-based exercise programs based on the evidence that climbing has a positive 
effect on dynamic postural stability. 
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Abstract 
Analysis of the scientific and theoretical foundations of Emotional Intelligence (EI), psycho-

physiological requirements for the training of the tourism manager revealed its similarity with the 
philosophy of coaching. On this basis, the hypothesis is put forward – the formation of EI, as an important 
component of the professional competence of future tourism professionals, can be effective through the 
usage of coaching technology. The pedagogical experiment has been organized to test it. 

The scientific and theoretical basis of the experiment is «Bar-On model». It determines the coefficient 
of EI based on a person’s possession of 15 abilities. It has been supplemented by the ideas of other scientists 
having developed the concept of EI. It has been compared with the basic principles of coaching and the 
requirements for psycho-physiological training of future tourism managers. 

The experiment was conducted in four stages, the relevant tasks were solved: 1) preparatory stage 
(development of a program of experimental activities; determination of components, indicators, levels of EI 
formation); 2) ascertaining stage (diagnostics); 3) formative stage(introduction into the educational process 
of coaching technology for the EI formation); 4) control stage (re-diagnosis and determination of the 
effectiveness of the author’s model). 25 future masters, who obtained the qualification of «Manager in 
Tourism» at the Precarpathian National University (Ivano-Frankivsk, Ukraine) took part in the experiment.  

The special prognostic tools (questionnaire, etc.) were worked out for determination the state of EI 
formation of participants. It was determined a 5-point scale for measuring results, its key was calculated the 
sum of points, linear methods of statistics of the calculations. Four main components, indicators and three 
levels of EI formation were identified for interpretation the diagnostic results. The results of the initial 
section revealed the dominant average level (65%) of EI formation of future specialists. 

The main form of the formative experiment was a training seminar. It  consisted of 10 classes. It 
introduced a set of methods, forms, techniques, tools, that were developed creatively on the basis of 
international experience in coaching technology (exercises, tests, mini-trainings, role playing games). 

The initial increase has been carried out at the control stage and showed that the indicators of EI 
formation of future tourism managers at the high level increased 7.5 times, on average decreased 0.7 times, 
at the low level 6 times. It testifies to the effectiveness of the author’s program, that can be widely used in the 
training of specialists of other specialties. 
Keywords: Emotional Intelligence, coaching, coaching technology, training of future tourism managers, 
pedagogical experiment. 

1. Introduction 
The requirements for professional training of tourism managers have deen increased at the 

background of the development of the tourism industry in the second half of the XX – early XXI century. 
Among its modern models (American, European, Australian, etc.), Japanese is highly efficient. It is based on 
a holistic approach to the formation of a specialist as a whole person. It must meet the requirements of the 
manager, organizer and high psychophysiological criteria (Ou Y., 2007). A high degree of responsibility and 
emotional stress in relations with the subjects of the tourism industry requires appropriate moral, volitional 
and physical training of the future specialist. It is manifested in the concept of Emotional Intelligence (EI).  It 
includes such components as emotional restraint, balance, empathy, ability to manage their own emotions, 
relationships with others.Subject analysis of scientific and theoretical principles of EI (Bar-On R., 2005; 
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Goleman D., 2000; Goleman D., 1998; Leonard  J. T., 1998; Manoylova M.A., 2004; Petrovskaya A.S., 2007; 
Smith М. K., 2008; The 15 factors of the Bar-On model;Thorpe S., &Clifford J., 2003) and psychophysiological 
requirements for the training of tourism managers (Krupskiy O. P., Shevyakov O. V., &Yaroshkevich O.M., 
2015;Ou Y., 2007; Rudenko AM., 2007)have been found their similarity with the philosophy of coaching 
(Atkinson M., &ChoisR. T., 2009; Cywinska A., Majewska S., Pepiak-Kowalska K., & Szwec Е., 2013; Dilts R., 
2006; Dobrotvorskiy I. L., 2003; Downey M., 2003; Gelluey T. U., 2010; ICF Credential;Landsberg M., 2004; 
Leonard J. T., 1998;Nenashev D. V., 2009; Parslou E., &Rei M., 2003;Thorpe S., Clifford J., 2003; Uitmor Dzh., 
2005; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Zimmerl K., 
&Zimmerl V., 2007). On this basis, a hypothesis is put forward. The formation of EI in future tourism 
professionals can be effective on the basis of coaching technology according to it. The pedagogical 
experiment has bben organized to test it. The results is presented in this article. 

2. Method 

Three groups of research methods have been used: theoretical – content analysis of scientific literature 
and modeling; empirical – questionnaires and pedagogical experiment; statistical – mathematical processing, 
quantitative and qualitative analysis of experimental material. 

3. Results and discussion 

A fairly holistic concept of this phenomenon was formed at the beginning of the XXI century (Bar-On 
R., 2005; Goleman D., 2000; Goleman D., 1998; Leonard  J. T., 1998; Manoylova M.A., 2004; Petrovskaya A.S., 
2007; Smith М. K., 2008; The 15 factors of the Bar-On model;Thorpe S., &Clifford J., 2003 and others)after the 
appearance of Daniel Goleman's book «Emotional Intelligence» in 1995. It was described the development of 
EI theory and defined its basic principles (Goleman D., 1998). 

Reuven Bar-On made a significant contribution to its development. He developed the EQ-i (Emotional 
Quotient Inventory) test in 1996. It contains a list of questions to determine its ratio. a «Bar-On model» serves 
on this basis  as one of the methodological components of our research. It determines the level of formation 
of EQ on the basis of a person’s possession of 15 abilities:1) self-esteem – awareness and self-assessment of 
their capabilities and limitations, strengths and weaknesses, self-perception «as I am»; 2) emotional 
awareness – understanding of emotional state and the reasons for its occurrence; 3) self-expression – a clear, 
constructive expression of their feelings, thoughts, ability to mobilize emotional energy, show the firmness 
of beliefs; 4) independence – reliance on their own strength, emotional independence; 5) empathy – 
recognition, understanding and awareness of the feelings of another person;6) social responsibility – self-
identification as a member of a social group, constructive cooperation, care and responsibility for themselves 
and others; 7) interpersonal relationships – the establishment of mutually beneficial relationships based on 
emotional intimacy, comfortable behavior in social contacts; 8) resistance to stress – effective management of 
their emotions, a quick way out of difficult situations; 9) control of impulses – restraint of emotions; 10) 
assessment of reality – the comparison of feelings and thoughts with objective reality; 11) flexibility – 
adjustment of feelings, thoughts, ideas, behavior in accordance with circumstances; 12) problem solving – 
finding out the essence and finding ways to solve it effectively; 13) self-actualization – setting goals and 
striving to achieve it on the basis of potential; 14) optimism – emotional balance, positive attitude and 
maintaining hope in any situation; 15) happiness / well-being – a sense of satisfaction with others, life in 
general (The 15 factors of the Bar-On model). 

A comprehensive analysis of the concept of EI has been carried out while substantiating scientific and 
theoretical foundations of our experiment. We rely on the synthesized definition of EI as a set of skills and 
abilities of a personality forrecognizing and understanding the emotions, intentions, desires of others and 
their own, the ability to manage them in the process ofpractical problems solving(Smith М. K., 2008). The 
concept of EI began to be considered as an alternative to traditional intelligence at the beginning of the XXI 
century. It reflects the unity of intellectual and affective processes in contrast (Petrovskaya A. S., 2007). This 
concept encourages and allows to interpret correctly the situation and influence it. It helpsto capture 
intuitively what other people want and need, to acquire knowledge about the strengths and weaknesses of 
human character; lose personal appeal (Govard I. В., 2007). 

A great number of researchers believe that EI or EQ (emotional quotient) is more valuable to 
managers, athletes and othersare engaged in various types of mental and physical work than the IQ 
(intelligence quotient). It is proved that EI / EQ can have a greater positive or negative impact (mobilize or 
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disorient, inhibit) on the realization of the psychophysiological potential of the human body (Govard I. В., 
2007; Petrovskaya A. S., 2007). 

In the process of research was found that among the methods and technologies of EI formation. Its 
conceptual principles are organically consistent with the philosophy and technique of coaching. It has been 
proven the effectiveness ofathletes training (Gelluey T. U., 2010), hence managers, businessmen, teachers 
other professions (Atkinson M., &ChoisR. T., 2009; Cywinska A., Majewska S., Pepiak-Kowalska K., & Szwec 
Е., 2013; Dilts R., 2006; Dobrotvorskiy I. L., 2003; Downey M., 2003; Gelluey T. U., 2010; ICF 
Credential;Landsberg M., 2004; Leonard J. T., 1998;Nenashev D. V., 2009; Parslou E., &Rei M., 2003;Thorpe 
S., Clifford J., 2003; Uitmor Dzh., 2005; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Uitvord L., Kimsi-Hauz 
G., &Sandal F., 2004; Zimmerl K., &Zimmerl V., 2007). 

Leading theorists interpret coaching as: a «vehicle» that helps a person to take the shortest path to a 
higher level of development, mobilizing their own resources (R. Dilts (Dilts R., 2006)); achieving positive 
change in the light of mobilization of internal human potential and team activities and a clear organization 
of the learning process (M. Atkinson, T. S. Rae (Atkinson M., &ChoisR. T., 2009)); created partnerships 
consciously that help to act effectively, self-realize and learn something new throughout life (L. Uitvord, G. 
Kimsi-Hauz, F. Sandal (Uitvord L., Kimsi-Hauz G., Sandal F., 2004); art of promoting learning outcomes and 
personal development (M. Downey (Downey M., 2003));cooperation focused on self-development of 
personality via self-reflection of their activities and application of knowledge and skills (S. Thorpe S., J. 
Clifford (Thorpe S., &Clifford J., 2003)); the process of support, development, strengthening of knowledge 
and skills with the help of another person (coach) based on the definition of specific goals and objectives, 
constant reflection and self-reflection, development of new patterns of behavior, regular feedback (Cywińska 
A., Majewska S., Pępiak-Kowalska K., &Szwec Е., 2013); built on the principles of partnership, a process that 
stimulates thinking and creativity of the person and inspires to the maximum disclosure of personal and 
professional potential (ICF Credential). 

The main purpose of coaching is eliminating internal obstacles, especially fear on the way to achieving 
efficiency and success. Its founder, a professional tennis coach T. Gellway defined the classic formula of 
effective activity in the coaching approach: efficiency = personality potential – obstacles, the strongest is the 
fear of failure (Gelluey T. U., 2010). 

The core principles of coaching are agreed with the EI settings: people are able to change when they 
want it and are ready for it; a person’s beliefs about his abilities, directly related to achievements; personality 
himself limits his potential within his own convictions; personality learns with the help of everything he 
does, but learning occurs only when he thinks and makes plans for the future; a person has much greater 
inner abilities than those that he realizes in everyday life; learning should be based on success, not mistakes, 
focus on solving problems, not obstacles; all answers – within the pupil, who evaluates himself, seeks and 
determines the path of development; the absence of a strict expert assessment by the teacher-coach and the 
imposition of ready-made decisions and instructions (Atkinson M., &ChoisR. T., 2009; Cywinska A., 
Majewska S., Pepiak-Kowalska K., & Szwec Е., 2013; Dilts R., 2006; Dobrotvorskiy I. L., 2003; Downey M., 
2003; Gelluey T. U., 2010; ICF Credential;Landsberg M., 2004; Leonard J. T., 1998;Nenashev D. V., 2009; 
Parslou E., &Rei M., 2003;Thorpe S., Clifford J., 2003; Uitmor Dzh., 2005; Uitvord L., Kimsi-Hauz G., &Sandal 
F., 2004; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Zimmerl K., &Zimmerl V., 2007).  

The analysis of special researcheshas shown the psychophysiological requirements for the tourism 
manager has been agreed with the ideas and principles of EI and coaching. They are manifested in the 
following skills and abilities: to make optimal decisions and act decisively and effectively in a state of 
uncertainty and stress; listen and communicate actively and effectively; maintain mental and emotional 
balance in changing critical situations; to carry out constant self-reflection, self-assessment, self-control; show 
self-confidence, desire for success, willpower, creative leadership and charisma. A modern tourism manager 
should have three groups of fundamental abilities: physical (activity, mobility, energy, strength and health), 
intellectual (mind, reason, creativity, logical, structural, systematic thinking, intuition), management 
(persuasive, stimulating skills, motivate, distribute responsibilities and give clear instructions, show tact and 
tolerance in communication) etc. (Krupskiy O. P., Shevyakov O. V., &Yaroshkevich O.M., 2015; Ou Y., 2007; 
Rudenko A. M., 2007). 

Having based on the afore-mentioned research, we have defined the EI of the future tourism manager 
as the ability to manage their own feelings, emotions and the ability to create a favorable emotional 
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atmosphere in the process of performing professional duties. We consider coaching as a way to facilitate 
personal development in order to develop the ability and willingness to manage their own emotional state, 
skills and ability to influence the emotional state of interaction partners in the formation of EI of the future 
tourism specialist. 

These essential characteristics of EI, coaching and psycho-physiological characteristics of the tourism 
manager are the scientific and theoretical basis of experimental research. Its methodological basis is 
competency-based and personality-oriented approaches and the principle of student-centrism became 
conceptual paradigms for the development of higher professional education in Europe at the beginning of 
the XXI century. It give grounds to consider EI as one of the core competencies of the integrated professional 
competence of the future tourism manager. 

The purpose of the experiment is to develop and test the author's model of EI formation of future 
tourism managers on the basis of technological coaching. The experiment has been conducted in four stages 
with solving the relevant tasks: 1) preparatory (development of the experimental activities program; 
determination of components, indicators, levels of EI formation); 2) ascertaining (diagnostics); 3) formative 
(introduction into the educational process of coaching technology for the EI formation); 4) control (re-
diagnosis and determination of the author’s model effectiveness). 

Vasyl Stefanyk Prykarpattia National University Ivano-Frankivsk, Ukraine) has become the 
experimental base of the research conducted in September-December 2019. The experimental group (EG) of 
25 people consisted of undergraduates who received the qualification «Manager in Tourism. Professional in 
the field of tourism» and«Specialists in education management and expertize». 

The model for measuring the EI formation level has been developed. It has been integrated four 
methods for diagnostics: a) measurement of cognitive, personal, motivational components of EI using 
questionnaires based on self-reports (R. Bar-On) (Bar-On R., 2005); b) EI acmeological examination of 
teachers and pupils, having based on the principles of self-monitoring (M. Manoilova (ManoilovaM., 2004)); 
c) questionnaires compiling to determine the level of culture formation of professional self-education of the 
future teacher (G. Kodzhaspirova (KodzhaspirovaG., 1994)); d) coaching. 

The organization and conduct of EG training on the formation of EI were based on coaching methods 
and techniques GROW, SMART, SMAC, «skill structures», «practice spiral»; «soft» skills; «3D» and others. It 
provides a definition of the goal and motivation for achieving it; awareness of realities (personal resources, 
possible obstacles etc.); action planning; selection, search and creation of new resources (methods, forms, 
means of promotion); monitoring results, self-reflection. The technique of asking «strong» questions is of 
particular importance. It constitutes the philosophy and methodology quintessence of coaching (Atkinson 
M., &ChoisR. T., 2009; Cywinska A., Majewska S., Pepiak-Kowalska K., & Szwec Е., 2013; Dilts R., 2006; 
Dobrotvorskiy I. L., 2003; Downey M., 2003; Gelluey T. U., 2010; ICF Credential;Landsberg M., 2004; Leonard 
J. T., 1998;Nenashev D. V., 2009; Parslou E., &Rei M., 2003;Thorpe S., Clifford J., 2003; Uitmor Dzh., 2005; 
Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Zimmerl K., 
&Zimmerl V., 2007). 

The selected diagnostic methods organically correspond to the 15 abilities, outlining the level of 
formation of EQ-i and the coaching principles of self-development and self-control of the personality. The 
self-assessment criterion is underlying the prognostic tools and corresponding to the basic principles of 
coaching. According to E. Parslow and M. Ray, self-esteem is the best provided to determine the current 
level of competence in the field of mentoring, because the personal perception is more important than the 
impressions one person makes on another (Parslou E., &Rei M., 2003, р. 85). 

A questionnaire was developed to determine the input and output sections of EI formation in EG 
members at the ascertaining and control stages of the experiment. It consists of 46 questions-statements like: 
1. I always manage to control my feelings, even if I am angry or confused; 2. I am always focused on the 
feelings of others; 3. I always express my feelings openly in all situations; 4. I pay attention to the emotional 
state of the person with I communicate; 5. I take into account my feelings in making important decisions; 6. It 
is important for me to know how my partner feels when I express emotional support; 7. It is important for 
me to understand what emotions and feelings led to the conflict; 8. I am indifferent to the feelings and 
emotions of others arising while working together. 

While formulating the questions, it has been taken into account that employees have higher EI rates in 
the field of activity «person – person», as a rule, than representatives of other professions. However, a great 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

206 
 

number of students don’t understand the importance of emotions and feelings for the adjustment and 
management of the communication process, in particular for relieving emotional tension, harmonizing 
dialogue. Therefore, the development of such knowledge, skills, experience is an important task in the 
formation of emotional competence as a component of professional competence. 

While working on the questionnaire at the ascertaining stage of the experiment, the members of the 
EG have evaluated the degree of their agreement with each statement on a 5-point scale. Self-esteem has 
been formalized in the following meanings: 5 points –«always» (feel, understand, can etc.); 4 points –
«mostly, but not always»; 3 points –«sometimes», 2 points –«occasionally»; 1 – «never». 

The questionnaire is divided into 4 sub-scales, which corresponded to 4 EI formation components 
(self-awareness; self-control; empathy; relationship management). It has 3 integral indices expressing 
intrapersonal aspect of EI (produced in the process of socialization); interpersonal aspect of EI (formed in the 
process of learning and professional activity); the total level of EI accumulating the first two indexes. All 
scales and components are positively interconnected with each other and with the integrated indicator –  the 
total EI score. Its internal consistency has been determined on the basis of correlation analysis of the total 
sample of respondents. 

Processing of the results of the initial slice has been carried out according to the key.The sum of points 
has been calculated for «direct» and «reverse» questions, that were indicated by the general numbering of 
the questionnaire. In particular: scale I «direct» questions No 1, 9, 17, 33 and «reverse» questions № 2, 10, 18, 
26, 34 of the questionnaire; scale II «direct» questions No 3, 11, 19, 27, 35 and «reverse» questions No 4, 12, 
20, 28, 36 etc. The index has been calculated for each scale by the formula: A – B, which means : A – the sum 
of points for «direct»questions, subtracted from it B – the sum of points for «reverse» questions. Diagnostic 
results have been measured on the basis of linear statistical methods: correlation coefficient and Student’s t-
test. 

Integral indixes havedetermined: a) intrapersonal aspect of EI (ability to be aware of feelings, self-
control) –has been determined by the sum of points on 1 and 2 scales; b) interpersonal aspect of EI (ability to 
understand and influence the emotional state of others); c) integrated indicator EI – the sum of points on all 
questionnaire scales. 

EI indicators have been determined to interpret the diagnostic results on four scales and components. 
Table 1 presents the general wording of these indicators, due to the limited scope of the article and can’t be 
interpreted at three defined levels (high, medium, low). 

Table 1. Indicators for determining the EI formation levels by the main components and scales 

Component and scale Key indicators 

Self-awareness – scale 1: 
awareness of personal feelings 
and emotions 

Development of emotional self-awareness; the need for self-
knowledge; adequacy of self-esteem; development of reflection and 
intuition; ability to self-reflection, etc ; 

Self-control – scale 2: Management 
of own feelings and emotions 

Ability to accept, control, manage the emotions and feelings; ability to 
use emotions and feelings for achieving a goal; awareness of psycho-
emotional state «here and now»; development of self-control and 
tolerance; positivity of thinking; optimism of perception of oneself, 
environment, world, etc; 

Empathy – scale 3 Understanding 
the feelings and emotions of 
others 

Ability to recognize a person’s emotions; ability to understand human 
feelings; development of social compassion, empathy; ability to sincere 
emotional relationships with partners; ability to predict the 
communication process depending on the emotional state of the 
partner, etc; 

Relationship Management – Scale 
4: Influence on the feelings and 
emotions of others 

Ability to perceive adequately the social environment; ability to 
manage the emotional and mental state of the partner; ability to make 
optimal decisions based on the interests of their own and others; ability 
to prevent and resolve conflict situations effectively; ability to use 
verbal and nonverbal means of influencing the interlocutor. 
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The described prognostic technique has been implemented at the first, ascertaining and third, control 
stages of the experiment to determine and compare the initial and achieved levels of EI. Levels have been 
determined in the following intervals: high – from 60 – to 28 points; average – from 27 to –30 points; low – 
from 29 to – 60 points. At the initial section, the following general state of EI formation has been revealed in 
EG members by four components: high level – 7%; average level – 65%; low level – 18%. It is proved the 
feasibility of conducting an experiment to increase the EI of students. 

At the second formative stage of the experiment, the author’s program for the formation and EI 
development of future tourism managers has been tested. Its development is based on: the ideas of T. 
Leonard, set out in the «Program of Pure Victory» (Leonard J. T.,1998); method of acmeological development 
of EI by M. Manoilova (Manoylova M.A., 2004); integrated experience of coaching techniques and methods 
usage, set out in the works of its theorists and practitioners (Atkinson M., &ChoisR. T., 2009; Cywinska A., 
Majewska S., Pepiak-Kowalska K., & Szwec Е., 2013; Dilts R., 2006; Dobrotvorskiy I. L., 2003; Downey M., 
2003; Gelluey T. U., 2010; ICF Credential;Landsberg M., 2004; Leonard J. T., 1998;Nenashev D. V., 2009; 
Parslou E., &Rei M., 2003;Thorpe S., Clifford J., 2003; Uitmor Dzh., 2005; Uitvord L., Kimsi-Hauz G., &Sandal 
F., 2004; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Zimmerl K., &Zimmerl V., 2007); some provisions of 
experimental researches by D. Nenashev (Nenashev D. V., 2009)and A. Petrovska (Petrovskaya A. S., 
2007)and others. 

Being identified on 4 subscales and 3 EI integral indixes, the functional structure of the author’s 
program consists of two activity blocks «I» and «Other». It determines the vectors of relationships and 
influences on the main elements of the respective components (Table 2). 

Table 2. Functional structure of the author’s program of EI formation of future tourism managers 
Activity blocks Components «I»  Components «Other» 

 

Awareness Self-awareness: 
- emotional self-awareness; 
- adequate self-esteem; 
- self-confidence 

Empathy: 
- empathy; 
- understanding the relationship  
«I – You», «I – They»; 

Impact Self-control: 
- the ability to control and manage emotions; 
- openness, adaptability; 
-focus on the result; 
- initiative; 
- optimism; 
-vigilance 

Relationship management: 
- promoting change; 
- helping people in self-knowledge and 
self-development; 
- inspiring leadership, influence on the 
work of the team; 
- conflict resolution, cooperation 

The main form of implementation of the author's program have beenthe coaching training. It has 
taken place in three stages, the content and methodological tools of the activity blocks «I» and «Others». The 
tasks of thematic classes have been solved through discussions, exercises and tests, etc. Their general 
structure and content are presented in table 3. 

Table 3. Stages and content of coaching training for the implementation of the author's program for the formation of EI 

of future tourism managers 

Stages, blocks and tasks for the 
implementation of the author's program  

Content of classes  

I. Block A: determining the EI level and 
planning of EG members’ own 
development; 
 
I. Block B: determining the priorities of 
personal development in the process of 
interaction with environment  

Lesson 1. Goals and objectives of the training. Diagnosis of 
personal level of EI. Individual developmental program. 
 
Lesson 2. Cognition of the social environment and interaction 
with its subjects. 

ІІ. Block A: implementation of the 
personal growth plan; 

Lesson 3. Developing skills to realize and regulate emotions. 
Lesson 4. Analysis of personal values. Lesson 5. Finding ways 
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ІІ. Block B: mastering the knowledge and 
skills to understand and influence the 
emotions and feelings of others 

and means to achieve personal goals. Lesson 6. Attitude towards 
others. Lesson 7. Interaction with others: reflection, cognition of 
emotions, empathy. Lesson 8. Resources to improve 
communication with the environment. Lesson 9. Influence and 
management of emotions and feelings of others. 

Blocks A and B: determining the 
achieved level of EI and prospects for 
self-development 

Lesson 10. Monitoring achievements. Self-development plan: 
motivation and identification of own resources. 

A system of methods, forms, tools, tasks and exercises are practical experience in organizing training 
in self-development and personal growth on the basis of coaching.During the training on the EI formation of 
the future tourism manager  has been adapted and tested (Atkinson M., &ChoisR. T., 2009; Cywinska A., 
Majewska S., Pepiak-Kowalska K., & Szwec Е., 2013; Dilts R., 2006; Dobrotvorskiy I. L., 2003; Downey M., 
2003; Gelluey T. U., 2010; ICF Credential;Landsberg M., 2004; Leonard J. T., 1998;Nenashev D. V., 2009; 
Parslou E., &Rei M., 2003;Thorpe S., Clifford J., 2003; Uitmor Dzh., 2005; Uitvord L., Kimsi-Hauz G., &Sandal 
F., 2004; Uitvord L., Kimsi-Hauz G., &Sandal F., 2004; Zimmerl K., &Zimmerl V., 2007). We notice the usage 
of the following typical, original, effective tools: 

– task: «Know your emotions and feelings» (its implementation has involved recording in a special 
table of emotions and feelings that were felt and experienced by members of the EG at a certain time of day, 
whilebeing performed various activities, as well as the circumstances of their occurrence, caused 
reactions);«Reflection of values» (choice of life values, thinking about how it will change the lives, 
determining the practical steps and actions for acquisition); 

– techniques for the formation of skills and abilities to concentrate, listening to the interlocutor, relax 
and meditate, release the brain from control, appeal to «I» (intuition) etc. 

– tests: «Workplace ecology»; «Working day organization»; «Taking care of yourself» (determining the 
mode and nature of physical activity, nutrition, rest, sleep etc.); «Your mental health» (determining the 
nature of perception of reality, relationships with others, behavior in society under different circumstances); 
«Your life values and ideals» (ranking and interpretation of basic values and ideals, determining impact on 
their own behavior and relationships with others); 

– questionnaire: «Purpose and goals of life and planning to achieve them»; 
– mini-trainings: «Matrix of emotional competencies» (monitoring according to the criteria of «deficit», 

«optimal», «excess» possession of competencies related to emotional self-awareness, self-confidence, self-
esteem, self-control, initiative, openness, adaptability, focus achieving results, optimism, empathy, 
relationship and conflict management, inspiring leadership; development of an individual plan for 
acquisition through self-study, exercise and tasks, self-control); «Influence on another» (work in pairs and 
minigroups to improve the skills of active listening, focusing, using non-verbal means of communication, 
adjusting the dialogue); «Managing the emotions of others: feedback» (work in pairs and microgroups to 
observe and decipher emotional reactions and set to help the interlocutor; involves setting for positive 
dialogue, empathy, finding convincing arguments and compromise solutions, avoiding accusations, 
exaggerations, distorted interpretations etc); 

– exercises: «Color and mood» (definition of color according to changes in emotions and mental states; 
explanation of interdependence); «Relationships with others» (a system of exercises for self-reflection and 
self-analysis of the nature of relationships with colleagues, management, customers and behavior in society 
etc.); 

– role-playing games: «Understand the person» (participants are divided into subgroups took turns 
depicting and guessing emotions and feelings, winning those who have demonstrated them more clearly 
and guessed faster); «Solve the problem» (participants talk about their real or imagined life difficulties, 
problems, discusstogether and looked for solutions). 

Results summarizing of the training has involved the implementation of the members of the EG 
«Monitoring of personal achievements». It has been formalized in the form of filling in a special table, that 
is«vertically»pointed the indicators relating to: 1. The existence of personal goals (for several days, months, 
years); 2. Measures to achieve goals; 3. Life priorities; 4. Possession of qualities on promoting or inhibiting 
the achievement of goals (purposefulness; laziness etc.); 5. Mastering the techniques of goal advancing 

http://www.ijaep.com/


International Journal of Applied Exercise Physiology    www.ijaep.com                                          VOL. 9 (8)  
                 
  

 

209 
 

(coaching, others). «Horizontally» on a scale of 5 to 1 points, students have assessed their understanding of 
the nature and significance of a particular indicator; possession of knowledge and skills of its 
implementation in practice; practical application etc. 

The purpose of this monitoring doesn’t  identify the level of students’ mastery of certain 
competencies, but it proves the importance of constant self-analysis, that gives life confidence, integrity, 
optimism. Havingbased on the developments of E. Parslow and M. Ray (Parslou E., &Rei M., 2003, р.85-88), 
each member of the EG drew up a plan of self-development, that clearly and specifically defined: life 
purpose (for a certain period of time); motivation to achieve the goal; specific steps and personal resources to 
advance the goal. The basis of the plan was to improve EI as a means to an end. It has involved the 
development of self-awareness (emotional balance, adequate self-esteem, self-confidence); self-control 
(ability to manage emotions, openness, adaptability, result orientation, initiative, optimism, vigilance); 
empathy (empathy, relationship analysis); relationship management (help people in self-knowledge and 
self-development, inspiring leadership, conflict management etc.). 

According to the results of the forming experiment, the initial section has been performed and the 
results of the ascertaining and control experiments have been  compared to determine the effectiveness of 
the author's program. The obtained data is based on the use of the same prognostic tools and is  presented in 
table 4. 

Table 4. The results of diagnostics on the main components of determining the EI formation levels of EG members, 
obtained at the ascertaining («before» and control («after») stages of the experiment (in %) 

Component 
Levels 

Self-awareness Self-control  Empathy Relationship 
management 

before after  before after before after before  after 

High 8 % 56 % 4 % 40 % 16 % 72 % 0 % 44 % 

Average 64 % 44 % 52 % 56 % 76 % 28 % 68 48 % 

Low 28 % 0 44 % 4 % 8 % 0 % 32 %; 8 % 

Comparison of the general state of EI formation of EG members by its four components on the output 
and input sections has revealed that its indicators at a high level increased from 7 to 53% (7.5 times), on 
average decreased from 65 to 44% (in 0,7 times), and at low from 18 to 3% (6 times). It testifies to the 
effectiveness of the author's program to increase EI of future tourism managers. It can be widely used in 
terms of creative adaptation to the requirements of training specialists in other specialties. 

Conclusion 
Thus, it has been found in the process of research that Emotional Intelligence is an important 

component of the professional competence of the future tourism manager and its formation for as a whole 
person. The conducted pedagogical experiment confirmed the author's hypothesis, according to it the 
development of EI of future tourism specialists is effective on the basis of the usage of coaching technology. 
An important basis for this was the agreement of the theoretical foundations of EI and coaching and psycho-
physiological requirements for the tourism manager. The author's program was developed on the basis of 
the creative analysis of the international experience of the organization of training on the basis of coaching 
has shown the productivity. It is evidenced by a significant increase in the members of the experimental 
group of the general level of EI formation. The developed prognostic tools for its measurement allow to 
assert the validity and validity of the experimental results. We believe that the presented experience of 
experimental work can find wide practical use in the formation of emotional competence of future 
professionals in various fields of knowledge and specialties. 
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Abstract 

Introduction: Functional disorders of the lower limb have been claimed as one of the main inhibitors 
of lumbar muscles, disability and low back pain in patients with lumbar disc surgery. Aim of this study was 
to investigate the effect of an isometric training protocol with implying on some functional disorders of the 
lower limb in patients with lumbar disc surgery. 

Methods: In an experimental and before-after study, 30 women after 6 months of lumbar disc 
herniation surgery were evaluated. Patients were randomly divided into intervention (n=15) and control 
groups (n = 15). In order to determine the status of muscle strength, static and dynamic balance and motion 
range of patients a dynamometer, stroke Stand (standing with one leg), Y test and goniometer were used 
respectively. The intervention group was also treated by isometric exercise for 8 weeks, 3 sessions per a 
week and each session for one hour for implementing the lower limb exercise protocol. The control group 
did not have any specific activity. At the end of the protocol, both groups of muscle strength, static and 
dynamic balance and range of motion tests were measured and the results were recorded and analyzed 
using SPSS 19 software and T-test. 

 Results: The results showed that there was no significant difference between the intervention and 
control groups in the pretest (p> 0.05) however in the post-test, the isometric training protocol improved the 
static and dynamic balance, muscle strength and range of motion of patients after the surgery period of 
lumbar disc herniation in intervention group compared with control group (p <0.001). 

Conclusion: It seems isometric training protocol on lower limbs may be useful in improving the motor 
units of patients after lumbar disc herniation surgery, and this program can be widely influenced in other 
dimensions of their quality of life. 
Keywords: functional disorders, lower limb, lumbar disc surgery, dynamic balance, motion range. 

Introduction 

The lumbar disc herniation is one of the prevalent causes of pain complaints especially in the third 
and fourth decades of life (1). The intervertebral disc acts as a joint between the vertebrae and the absorber of 
the outside shocks(2). The prevalence of low back pain caused by lumbar disc herniation is in range of 14.4% 
to 84.1%  in Iran (3). It is reported low back pain is the second reason for referral to the specialist, the fifth 
cause of hospitalization and the third cause Surgical procedures(4, 5). 

Prevalence of lumbar spine lesions is led to lumbar disc surgery be considered as one of the most 
common treatments of disc herniation (6). Although most requirements of discectomy are commonly aimed 
to reduce pain, procedure is painful and unpleasant, and postoperative pain is not adequately relieved in 
most cases. Postoperative pain also leads to delayed recovery, and consequently their prolonged 
hospitalization affect on their mentally rehabilitation (7). 

Inappropriate control of postoperative pain causes to increased complications such as deep vein 
thrombosis, pulmonary embolism, decreased lung function, infection and myocardial ischemia (8, 9). Studies 
have also shown that these disorders are due to lessen number of muscle fibers, motor units, atrophy of the 
second type fibers, fatigue and shifting the mobilization of motor units (10-12). Reduced muscle strength and 
impaired ability to movement are the major complaints of these patients. There has also been a reduction in 
strength, speed, and motion control in most patients with lumbar disc surgery. A high correlation has been 
reported between the clinical weakness and the motor pattern of the lower limb impairments(7, 13).  

Treating or restoring the adequate coordination, flexibility, endurance and muscle strength through 
appropriate training protocols will restore the balance and improved function of the muscles and joints(14, 
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15). Therefore deficiency of herniated disc will be treated completely. In this regard, even if patients receive 
medications or surgery, the problem may be temporarily resolved, however improper body posture during 
patient care or weakness of physical functioning will cause the recurrence of problem(16). 

Nowadays it has been shown that the use of proper exercises and massages improve physical 
functioning and lead to pain reduction in patients with chronic low back pain(17, 18). However, so far few 
studies have identified the role of type and volume of exercise on the reduction of disc herniation 
complications, such as chronic sciatic pain in Iran(19, 20). 

In several studies, the relationship between muscle strength and displacement abilities have been 
shown, however less attention is paid to treating disorders of strength and displacement, especially with 
isometric exercises and their importance in having physical flexibility and mobility in the community(21-23). 
Therefore the aim of this study was to examine eight weeks of lower limb isometrics training on the strength, 
balance and range of motion in patients with lumbar disc surgery. 

Material and Methods 
Patients 

In this before-after study, 30 women with lumbar discs who had lumbar disk surgery at six month 
earlier were assigned to the control (15) and the interventional groups (15). They were selected through 
convenience sampling method from the patients referred to the outpatient clinic in Yazd, Iran. 

Inclusion and Exclusion Criteria 

 Inclusion criteria were women with lumbar disc disease who had undergone surgery at least in 6 
months earlier, aged 30-50 years old, and the type of herniated disc was lateral posterior in the L4-L5 or L5-
S1 region. Exclusion criteria were receiving other therapies including physical and drug treatment, history of 
arteritis in the lower limb and nervous system and other disorders affecting balance and walking and 
unsatisfactory of practice protocol. 

They were diagnosed by the spinal surgery specialist, and lumbar disk herniation was proved by 
physical examination and Magnetic resonance imaging (MRI) or a computerized tomography (CT) scan. 

Procedure 

At first, all patients examined by Manual muscle test (MMT  (24)  (, static and dynamic balance and 
range of motion as a pre- test. 

Muscular strength assessed by the dynamometer( Power-Track II HHD (J Tech Medical, Salt Lake 
City, UT) weighing 3.25 pounds and maximum recording strength of 500 pounds. Static and dynamic 
balances were determined by using Stroke Stand (standing with one leg)(25) and Y tests(26), respectively. 
Moreover, the range of motion through abduction, adduction, flexion and extension of the hip and flexion 
and extension of knee were measured by using goniometer in both legs. Then interventional group was 
received the training protocol whereas control group did not participate in an exercise intervention. 

Training Protocol 
The isometric training protocol included three sessions a week over 8 weeks and each session lasted 

for one hour of isometric lower limb training. Since the most effective isometric protocol on patellofemoral 
pain syndrome is 2 to 4 sets by 10 reputations, training protocol was planned in two parts of four weeks. 

 During the first to fourth weeks of training protocol a slight warm-up activity provided for 5 minutes 
then patients exercised with Scott 45 degrees with the ball to the wall, staying in a pair jumping position of 
stairs, pushing the ball with the inside edge of foot to each other and opening the knees and thigh, 
Unlocking the thigh and knees using the cock and hold it in isometric status and 45- degree forward lunge. 

All of the aforementioned exercises were performed in the first to fourth weeks with repetition of 2 
sets of 10, and then during the fifth to the eighth weeks, with repetitions of 4 sets of 10. 

Statistical Analysis 

Data were analyzed using spss19 software. To determine the training effects on muscular strength, 
balance and range of motion independent t-test was used and paired t-test was administrated to compare 
data before and after intervention. The significant level was considered as P = 0.05. 
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Result 
The results of pre-test and post -test of isometric muscle strength in both control and intervention 

groups are shown in Table 1. As it is seen there was a significant difference between the pretest and post- 
test of 8th weeks isometric muscle strength in the intervention group in all of the motor axes except 
adduction thigh (P<0.05). Furthermore in the control group, there was no significant difference in 
comparison of pre-test and post-test (P>0.05). 

 
Table1. Comparison of pre-test and post-test regarding to isometric muscle strength test in control and intervention 

groups. 

Gr
oup 

Mus
cle group 

T
est 

Mea
n±SD 

p
-value 

Grou
p 

T
est 

Mea
n±SD 

p-
value 

Co
ntrol 
group 

Flexi
on thigh 

P
re-test 

4.42
±1.37 0.

960 

Inter
vention 
group 

P
re-test 

4.36±
1.25 0.0

00* P
ost-test 

4.42
±1.34 

P
ost-test 

5.39±
1.10 

Exte
nsion 

thig
h 

P
re-test 

3.74
±0.97 0.

430 

P
re-test 

3.46±
0.77 0.0

00* P
ost-test 

3.84
±0.97 

P
ost-test 

4.69±
0.99 

Abd
uction 

thig
h 

P
re-test 

3.45
±0.83 0.

156 

P
re-test 

3.34±
0.83 0.0

1** P
ost-test 

3.24
±0.56 

P
ost-test 

4.45±
0.88 

add
uction 
thigh 

P
re-test 

3.41
±0.89 0.

473 

P
re-test 

6.03±
10.40 0.5

65 P
ost-test 

3.54
±0.59 

P
ost-test 

4.40±
1.03 

Flexi
on Knee 

P
re-test 

3.62
±0.80 0.

123 

P
re-test 

3.14±
0.70 0.0

00* P
ost-test 

3.36
±0.85 

P
ost-test 

4.30±
1.03 

Exte
nsion 

Kne
e 

P
re-test 

3.54
±0.75 0.

777 

P
re- test 

3.82±
1.24 

0.0
10** 

P
ost-test 

4.67±
1.11 

P
ost-test 

3.57
±0.68 

*=it was statistical significant at p<0.01 
**=it was statistical significant at p<0.05 

The mean and standard deviation (SD) of the static and dynamic balance tests of all participants are 
shown in Figure1 and 2, respectively. The results of pretest and posttest of static balance in both legs and 
dynamic balance in all directions were significant in the intervention group (P<0.05) while in the control 
group, these comparisons were not significant (P>0.05). 
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Figure1. Comparison of pre-test and post-test regarding to static balance test in control and intervention groups. 

 

*=it was 
statistical significant at p<0.01 

Figure2. Comparison of pre-test and post-test regarding to dynamic balance test in control and intervention groups. 

Table2 indicated mean ±SD of range of motion values in different directions. Paired-t test results 
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showed that thigh flexion, thigh abduction and Knee extension statistically increased after 8 weeks isometric 
training protocol (P<0.05). In the control group significant difference was observed in knee extension in 
pretest and posttest (P<0.05). However other directions were not significant (P>0.05). 

Table2.Comparison of pre-test and post-test regarding the range of motion in Intervention and control groups 

Group 
Muscle 
group 

Test Mean±SD p-value Group Test Mean±SD p-value 

C
ontrol 
group 

thig
h flexion  

P
re-test 

117.08
±9.01 0.

198 

Inter
vention 
group 

P
re-test 

117.40
±9.86 

0.
007* 

P
ost-test 

118.83
±11.74 

P
ost-test 

125.26
±8.51 

 

Thi
gh 
Extension 

 

P
re-test 

13.20±
3.12 0.

301 

P
re-test 

12.80±
3.57 0.

185 P
ost-test 

12.66±
2.52 

P
ost-test 

14.20±
2.88 

Thi
gh 

Abd
uction 

 

P
re-test 

37.80±
5.67 

0.
312 

P
re-test 

39.60±
5.36 

0.
007* P

ost-test 
39.13±

6.26 
P

ost-test 
45.66±

6.00 

thig
h 
adduction  

P
re-test 

14.06±
3.28 0.

477 

P
re-test 

13.73±
4.18 0.

339 P
ost-test 

13.60±
4.08 

P
ost-test 

15.13±
3.71 

Kne
e Flexion  

P
re-test 

125.20
±7.18 0.

490 

P
re-test 

125.60
±11.24 0.

457 P
ost-test 

125.93
±7.62 

P
ost-test 

128.46
±11.05 

Kne
e 

Exte
nsion 

 

P
re-test 

30.00±
4.74 0.

006* 

P
re- test 

29.86±
4.98 

0.
000 

P
ost-test 

35.86±
3.97 

P
ost-test 

31.60±
4.64 

*=it was statistical significant at p<0.01 
**=it was statistical significant at p<0.05 

Discussion 

In the present study, the effect of eight weeks of isometric training on strength, balance and range of 

motion factors in patients with lumbar disc surgery was compared with control group.  

Result of this study revealed that strength of interventional group was significantly improved after 

8th week’s isometric muscle training while there wasn’t significant difference between the pretest and post- 

test of control group.  

Our findings was in line with the study of Farahpur et al. (2005) (27) and Akbari et al. (2005)(28). 
Farahpur et al. (2005) evaluated the role of flexor and extensor muscles in patients with chronic low back 
pain and reported 12 weeks of exercise therapy strengthened trunk muscles and thus reduced the pain and 
improved the disability of patients(27). Our study was difference in the type of exercises and training 
muscles compared with Farahpur et al study. As the target muscles in present study were lower extremity 
muscles which can provide feed-forward control of the spinal muscles. However, both of studies indicated 
the mechanical weakness of the trunk muscles can affect on the lumbar muscles limitation.  
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Previous studies have shown that the stabilizer muscles contract before than primary lower limb 
locomotive muscles in all of the motor end plates, and associated with increases the spinal tightness to create 
a stable backbone. It also found that athletes must have sufficient strength in the thighs and trunk muscles to 
create stability in different motor end plates(29). Decreasing proximal muscles strength deteriorate stability 
and prevent muscle force to control of the lower extremity, thus this core region instability can be predictor 
of lower extremity injuries and inefficient performance rate(30). 

Muscular weakness in patients with lumbar disc herniation leads to pain presence due to mechanical 
stress exerted on the trunk of patients, and subsequently this pain prevents muscular activity. In other words 
in this stress situation sever muscular weakness occurs that inhibits the person's ability in rotation, flexion 
and extension. Roughly speaking, atrophy and muscle weakness in patients with lumbar disc herniation 
after surgery could be one of the reasons for lower muscular endurance in these patients compared to 
healthy individuals(31). 

In our view the efficacy of isometric exercises arising from increasing the capacity of tolerating 
adductor and abductor muscles to preserve the stability of the trunk. Furthermore, by improving the 
threshold of trunk muscle fatigue, the pain and disability of the body have greatly relieved in the affected 
patients (32). Additionally in regard to muscle fatigue electromyography evidences have revealed the 
endurance time of the extensor muscles of the athletes was significantly lower in patients who suffered from 
chronic low back pain compared with healthy control (33). Therefore, according to the results of this study, 
the isometric exercise protocol, which is a core stabilizer, can promote the functional abilities of patients after 
lumbar disc surgery by enhancing the strength and stability in the trunk and lower limbs. It thought this 
increased strength is due to enhance of endurance in adductor and abductor of lower limb muscles. 

As a result there was a significant increase in static (right and left) and dynamic (in the anterior, 
posterior, internal and posterior directions) of the lower limb in the interventional group. Regarding to this 
result present study was in line with Goto et al. (2009), who had found dynamic balance in patients with 
Patellofemoral syndrome was lower than healthy group (34).  

Karimi et al. (2009) reported  improvement in postural control can be related to lower extremity and 
lumbosacral joints and also quadriceps femoris muscles that are full of sensory-deep receptors and play an 
important role in neuromuscular control in the lumbar region(35). 

It is necessary the coordination between all muscles of the trunk and thigh to control the normal 
position of the spinal column and the lumbar-pelvic system.  It was observed not only, a unique muscle 
plays a role in increasing core stability, bust also balance between the muscles in the four-sided spine is the 
most important factor in the consistency of the spine(36). 

Isometric exercise protocol had positive effects on the range of motion of patients with lumbar disc 
surgery. Since that range of motion was significantly improved in most directions despite of control group. 

In this regard, similar studies by Naqshbandi and et al (2016) and Bakhtiari et al studies(16, 37) were 
observed.  Bakhtiary et al (2005) demonstrated that four weeks of lumbar stabilization exercises reduced the 
visual analogue scale and increased flexural trunk and lifting the right leg without pain in patients with 
lumbar disc herniation (16). 

In another study, Golpaygani et al. (1392) also found that a Pilates training program improves the 
range of lumbar disc herniation patients with lumbosciatalgia symptoms(38). Therefore, the application of 
the lower extremity exercise protocol in the present study is comparable to another method such as Pilates, 
meanwhile the lower extremity isometric exercise protocols required lesser and inexpensive facilities 
compared to Pilates. 

On the other hand, there was no significant difference between the control and interventional groups 
in the post-test scores related to some of the variables in the range of motion, which it could be justified, 
since the control group likely was not inactive and at the same time performed the some exercises. Therefore 
this factor may interfere in results between the two groups. 

Our study is cope with some limitations including, lack of male sex group, small sample number and 
limited schedule and the inability to follow patient treatment. 
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Conclusion 
The findings of present research demonstrated that the isometric exercise protocol on lower limbs 

ameliorate the performance of patients after lumbar disc surgery. This improvement was evident in aspects 
of the range of motion, isometric strengthen and the static and dynamic balance. According to the results 
obtained and also with considering economic cost, safety of isometric exercises, it could be employed in the 
patients with lumbar disc surgery and low back pain rather than medication or electrical interference. 
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Abstract 

The chess federation and its professional community with a history of nearly 70 years is one of the 
oldest athletic federations of our country. This community with 15,000 professional members (of chess 
federation comprehensive system of Iran) and many non- professional advocates is regarded as one of the 
most popular exercises of our country. With regard to the considerable number of addressees and adherents 
of this athletic- mental field, paying attention to the maximum efficiency of chess professional community is 
one of the most important concerns of this community. For this purpose, it is necessary to recognize the 
existing organizational culture and to move toward an optimal organizational culture. The most important 
issue in the present research is the lack of knowledge about the organizational culture governing the chess 
professional community in Iran. The present research has studied the condition existing in the professional 
community of chess by the use of Denison's organizational culture model. This study is an applied 
descriptive research. The statistic population of the research includes the members of chess federation and 
chess board the number of whom was estimated 350 members and the sample volume is 103 members. 
Cronbach's alpha was used for studying the validity and reliability of the questionnaire and Cronbach's 
alpha is 0.896. The research results reveal that the organizational culture governing the chess federation 
community of Iran is at the level higher that the average level only in the adaptability dimension and it is at 
the level lower than the average level in the involvement, consistency and mission dimensions. 
Keywords: organizational culture, Denison's model, Chess, chess professional community. 

1. Introduction 

The organizational culture is a subject appeared recently in the knowledge of management and 
organizational behavior. The organizational culture is a phenomenon over which all the members of the 
organizational have consensus that an invisible hand leads the individuals toward a kind of invisible 
behavior. The recognition and perception of what constitutes the organizational culture, the method of its 
creation and also its permanence helps us to justify the individuals' behaviors in the organization (Pouri & 
Amirjavid, 2017: 23- 24). The organizational culture might be an important key which is used by the 
managers for directing the involvement among the employees. The organizational culture plays a significant 
role in the creation of commitment and also the improvement of the efficiency (Keshavarzi & Khademi, 2018: 
6). 

Different models have been presented for the recognition of the organizational culture. Denison's four- 
dimension model is one of the most popular models that has been used in the present research. When the 
organizations have no sufficient about their organizational culture and its dimensions and indexes, they 
would practically encounter many difficulties such as the organizational conflict, organizational non- 
consistency and the reduction of performance. Therefore, the recognition of culture helps the managers to 
use the organization's strong points with a perfect knowledge and viewpoint toward the atmosphere 
governing the organization and to adapt the required measures in the case of weak points. Although from 
the technical and organizational viewpoint, the culture has not been studied comprehensively in the chess 
professional community of Iran, this issue has been recently regarded and constantly studied in other 
countries. With regard to this matter that this subject has be less studied from the viewpoint of 
organizational culture governing the chess professional community of Iran, the present research aims to 
study the organizational culture governing the chess professional community of Iran. 

 The organizational culture influences the individuals’ performance (Henri, 2006: 79), since the human 
being’s attitude and perception of workplace is effective on his/her satisfaction or dissatisfaction and 
generally on the quality of his/her work life (Mirsepasi, 2005: 278). Therefore, the recognition of 
organizational culture as an important necessity is the priority of activities of the organizations managers, 
since the managers can arrange their short-term, mid-term and long-term programs by the exact and correct 
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recognition of this culture and its characteristics (Fayaz, 2011: 226). The organizational culture is considered 
as the fundamental and effective factor in the organizational behavior (Pouri & Amirjavid, 2017: 43). The 
organizational culture acts as a social controller in the case of improvement of the specific behaviors and 
salient values (Baryousa & Kardousa, 2007: 274- 288). The organizational culture can have positive effect on 
the efficiency indexes of the organization such as the performance, sense of commitment, self- confidence 
and moral behaviors of the employees (Zamini et al., 2011: 31). 

The application of an optimal organizational factor in the chess professional community of Iran is of 
special importance, too. Accordingly, the present research has aimed to study the organizational culture 
governing the chess professional community of Iran and the existing elements of the organizational culture 
and to answer the following questions: 

Major question: how is the organizational culture governing the chess professional community of 
Iran? 

Sub- questions:  

How the organizational culture governing the chess professional community of Iran is evaluated in 
the ‘’involvement’’ dimension?   

How the organizational culture governing the chess professional community of Iran is evaluated in 
the ‘’consistency’’ dimension?   

How the organizational culture governing the chess professional community of Iran is evaluated in 
the ‘’adaptability’’ dimension?   

How the organizational culture governing the chess professional community of Iran is evaluated in 
the ‘’mission’’ dimension? 

2. Literature Review 

Snezena et al. (2019), in the study of organizational culture of Serbian companies based on Denison’s 
model, perceived that there is an optimal balance between the factors of stability and flexibility in the 
Serbian companies. Of course, many efforts should be made for the development of organizational culture. 
Sri Handari et al. (2019) studied in a research the organizational culture in the international competitive 
companies based on Denison’s model. The results emphasize the importance of consistency dimension 
internally and externally in the international competitive companies. Troung Thi et al. (2019), in the study of 
organizational culture of the investment companies of Twain Hoo province of Wietnam based on Denison’s 
model, perceived that from among 12 indexes of Denison’s model, the index of ‘’team orientation’’ obtained 
the most score and the indexes of ‘’creating change’’ and ‘’agreement’’ obtained the least score. Hamidi et al. 
(2017) studied the relationship between the organizational culture and the employees’ commitment in the 
medical centers of western Iran. The results revealed that from among the indexes of Denison’s model, the 
indexes of ‘’empowerment’’ and ‘’goals & objectives’’ obtained the most and the least score, respectively. 
From among the dimensions, the dimensions of ‘’mission’’ and ‘’involvement’’ respectively obtained the 
most and the least scores, too. Siadat et al. (2016), in the study of effect of organizational culture on the 
knowledge management, perceived that the relationship between the organizational culture and processes 
and different aspects of the knowledge management is confirmed. Cheshme Nooshi Ghouchani (2016) 
studied the relationship between the organizational culture and organizational citizenship behavior in Trade 
and Mine Industry Ministry by using Denison’s model. The results showed that when the relationship 
between the independent variable and the dependent one is separately analyzed, all four dimensions of the 
model have meaningful relationship with the organizational citizenship behavior; but when the 
simultaneous influence of the independent variables on the dependent ones is analyzed, only the dimension 
of mission improves the employees’ organizational citizenship behavior.  

Bozorginejad and Zareie (2019) perceived in the comparative study of organizational culture models 
of Denison, Queen and Cameroon in a case study of education department that from the teachers’ 
viewpoint, the dominant and the optimal cultures in the existing condition are respectively the hierarchy- 
oriented and team oriented cultures. Furthermore, there observed a difference between the men and women 
in the case of existing team-oriented and optimal result- oriented cultures. But there is no meaningful 
difference in the case of hierarchy- and development- oriented cultures. Hosseini et al. (2018) studied in a 
research the organizational culture of blood transfusion center in South, Razavi and North Khorasan by 
Denison’s model. They revealed that the most score is related to the dimension of mission with the score 
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50.31. Furthermore, the indexes of customer focus and capability development are required to be developed. 
Kharazmi et al. (2018) concluded in studying the organizational culture in the train station manpower of the 
line 1 of urban train in Mashhad based on Denison’s model that the dimension of consistency has the most 
optimality and two dimensions of mission and involvement are non-optimal and the dimension of 
adaptability has the lowest level of optimality. Jafari and Hadavand (2018) studied the relationship between 
the organizational culture and the organizational learning in the electronic industries company of Iran by the 
use of Denison’s model and concluded that there is a correlation between two main variables of 
organizational culture and the organizational learning. From the viewpoint of mangers and engineers of 
SaIran Company, there is a positive meaningful relationship between all four dimensions of Denison’s 
organizational culture model with the organizational learning. The existence of this relationship is indicative 
of importance of paying attention to the environmental changes and learning and innovation in the activities 
related to the production, sharing and use of knowledge in SaIran Company. 

3. Theoretical Foundations and Research Model 
3.1. organizational culture 

The organizational culture is a social power which stimulates the individuals to do the works. The 
organizational culture is the unwritten and tangible section of every organization that aims to give the 
organization members a kind of group identity (Daft, 1998: 63). The organizational culture is a system of 
common inference which the members feel about the organization and this characteristic separates the 
organizations from each other. Chris Argyris considers the organizational culture an alive system and 
defines that in the form of behavior the people reveal, the method based on which they really think and feel 
and the method by which they really behave with each other (Pouri & Amirjavid, 2017: 24). 

The organizational culture is a miniature of macro cultural processes of the organization environment 
creates the necessity of appropriate bedding in the creative organizational culture at all the organizational 
levels by the appearance of elements such as the information and communication technology, phenomenon 
of globalization and manner of behavior with that demographical changes, constant education, knowledge 
explosion, moral crises, knowledge learner organization, attention to quality and efficiency in the 
organizations (Julia, 2011: 152). Paying attention to the organizational culture is so important that the clear 
sighted individuals believe that it one thing should be effectively changed in the organization, it would be its 
culture. On other words, the success and failure of the organizations depends on their culture. So the 
managers can get rid of the past solutions and present the new ones for the organization and its 
development by resorting to the culture (Lao & Nejo, 2004: 105). 

3.2. Popular organizational culture models 
The researchers have developed different models qualitatively and quantitatively for the recognition 

of the cultures the significant ones of which are mentioned as following:  
A) Five- dimensional model: Hofstede, by scientific researches titled ''cultures achievements'', specifies 

the culture in five main dimensions: 1- power distance, 2- uncertainty avoidance, 3- individualism and 
pluralism, 4- gender, 5- short- term and long- term attitudes. 

B) seven- dimensional model: O'reilly, Chatman and Caldol revealed in 1991 in a number of 
comparative researches that seven aspects can be evaluated in the assessment of the organizational culture: 
1- innovation and risk taking, 2- detail- orientation, 3- outcome- orientation, 4- people- orientation, 5- team- 
orientation, 6- aggressiveness, 7- stability.  

C) Cameroon and Quinn's four- dimensional model: this model includes four organizational cultures 
of adhocracy, clan, market and hierarchy.  

D) From Robbins' viewpoint, there are four kinds of culture: 1- scientific culture, 2- gym culture, 3- 
team culture, 4- defensive culture.  

E) Denison's four- dimensional model: Denison has introduced four fundamental organizational 
culture as following: 1- involvement (Participation), 2- Consistency, 3- Adaptability, 4- Mission. 

3-2-1. Explanation of Denison's model 
Denison's organizational evaluation model is one of the methods of evaluation of the organizational 

culture efficiency. Based on this model (figure 1), the organizational culture can be formulated by measuring 
four dimensions: adaptability, mission, involvement, consistency.  
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Figure 1. Denison's organizational culture model 

In Denison's model, the dimension of mission is indicative of ling-term orientation of the organization. 
There are three indexes for this criterion in Denison's model: strategic orientation (determination of 
organization's clear goals), goals (clear collection of organization goals) and vision (determination of 
organization's clear goals). The effective organizations make effort to empower their employees. In these 
organizations, the members have commitment toward their works and feel themselves as the body of the 
organization. The indexes of ''involvement'' dimension are: empowerment (power, creativity and capability 
of employees' work management), team orientation (valuating the team work for common goals of the 
organization) and capability development (constant development of employees' skill). When the consistency 
exists in the organization, its members would have skill to get the agreement and the organizational 
activities would be integrated. The consistency indexes are: coordination and integration (the institutes with 
different functions can work with each other as well, despite different goals), agreement (the organization is 
able to agree in the case of conflicts, too) and core values (the organization members are common in the 
values which form their identity and expectations. The fourth criterion is the capability of consistency. The 
organizations have integrated as well with each other; these organizations are directed by the costumers. The 
adaptability indexes are: creating change (the organization is able to create some ways for providing the 
changing needs and recognize the organization environment as well), costumer focus (the organization 
perceives the costumer's needs and reacts them as well) and organizational learning (the organization can 
interpret the signs which it has received from the environment can use them as the opportunities for the 
encouragement of innovation, obtaining knowledge and development of the capabilities).  

4. Research Method 
The model of present research has been represented in the diagram 1. For collecting data, the library 

method (study of documents by the resource to the specialized related books and sites) and survey method 
(questionnaire) have been used based on Denison's method. The first section of this questionnaire has been 
expressed with the aim of recognition of the respondents. Scoring this questionnaire is done based on 5- 
option Likert scale.      

In the descriptive survey research, the minimum sample is regarded 100 members (Hafeznia, 2017: 
171). The random sampling method has been applied. In addition to the descriptive and inferential statistics, 
the mean, Kolmogorov–Smirnov test, Cronbach’s alpha, t-test, and chi- square test have been used for 
analyzing the data. 
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Figure 2. Research mode 

5. Findings 

In this research, 130 questionnaires were submitted to the members of chess federation and chess 
boards of the provinces to collect about 100 questionnaires. Some of the collected questionnaires were 
excluded due to imperfectness. Ultimately, 103 questionnaires were statistically studied and analyzed. With 
regard to table 1, 78 respondents of the questionnaire (about 76 percent) were the employees of chess boards 
of the country. Furthermore, 25 respondents (about 24 percent) were the employees of chess federation. 

Table 1- frequency distribution based on activity kind 

                                  Statistic index 
Place of activity 

Frequency  percentage 

Iran Chess Federation 25 24 

Chess boards of Iran 78 76 
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With regard to the table 2, in terms of having the rating of Fédération Internationale des Échecs 
(FIDE), 50 respondents had the rating lower than 1600 (about 49 percent); 18 members (about 17 percent) of 
them had a rating between 1601 to 1900; 20 members had the rating between 1901 to 2200 (about 19 percent); 
13 members (about 13 percent) had a rating between 2201 to 2500 and 2 respondents (about 2 percent) had a 
rating above 2501. 

Table 2. frequency distribution based on rating of Fédération Internationale des Échecs (FIDE) 

                                  Statistic index 
Rating 

Frequency  percentage 

Lower than 1600 50 49 

1601 to 1900 18 17 

1901 to 2200 20 19 

2201 to 2500 13 13 

Above 2501 2 2 

With regard to the table 3, the maximum number of the respondents is related to the ones with the 
work experience of more than 20 years that includes 46 members (about 45 percent). Next, the most 
frequency (17 members) (about 17 percent) is related to the category with 5 to 10 years work experience. The 
category including 14 members (about 14 percent) with 15 to 20 years work experience and the categories 
with lower than 5 years and 10 to 15 years work experience both with 13 members (about 12 percent) are 
placed at the next ranks, respectively. 

Table 3. frequency distribution based on work experience 

                                  Statistic index 
Work experience 

Frequency  percentage 

Lower than 5 years 13 12 

5 to 10 years 17 17 

10 to 15 years 13 12 

15 to 20 years 14 14 

Above 20 years 46 45 

With regard to the table 4, 76 members (about 74 percent) and 27 members (about 26 percent) of the 
present statistic population are respectively male and female. 

 
Table 4. frequency distribution based on sex 

                                  Statistic index 
sex 

Frequency  percentage 

Male  76 74 

Female  27 26 

The validity and reliability of Denison’s organizational culture questionnaire were evaluated by 
Cronbach’s alpha. It was obtained 0.896 which is more than the intended value (0.7). Therefore, the 
questionnaire has appropriate validity and reliability. 

In Denison’s model, the organizational culture has four dimensions of involvement, adaptability, 
consistency and mission. Every dimension is evaluated by three indexes by using the data obtained from 15 
questions (5 questions per index). In this research, every dimension was evaluated as following by three 
indexes, too. 
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 Involvement Dimension  
The involvement dimension in the organizational culture is evaluated by three indexes of team 

orientation, empowerment and capability development. With regard to the diagram 2, the best status is 
related to the index of ‘’empowerment’’ with the mean 2.72 (about 45.3 percent). After this index, the indexes 
of ‘’team orientation’’ with mean of 2.62 (about 43.6 percent) and ‘’capability development’’ with mean of 
2.63 (about 42.8 percent) are ranked. Therefore, from among these three indexes, the involvement index with 
the mean 2.63 (about 43.8 percent) is placed at the level lower than the average level. 

 

 
Figure 3. diagram of scores mean of involvement dimension 

 Consistency Dimension 

The consistency dimension in the organizational culture is evaluated by three indexes of coordination 
and integration, core values and agreement. With regard to the diagram 3, the index of ''core values'' has the 
mean of 2.68 (44.6 percent). The indexes of ''coordination and integration'' and ''agreement'' respectively with 
the means of 2.56 (42.6 percent) and 2.36 (39.3 percent) had the amounts lower that the index of ''core 
values''. Therefore, these three indexes of the consistency dimension with the mean of 2.53 (42.2 percent) are 
at the level lower than the average level.  

 
Figure 4. diagram of scores mean of consistency dimension 
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 Adaptability Dimension 
The adaptability dimension in the organizational culture is evaluated by three indexes of 

organizational learning, costumer focus and creating change. With regard to the diagram 4, the indexes have 
different status; in such a way that from among three indexes of adaptability index, the maximum mean is 
related to ‘’creating change’’ index with mean of 3.68 (61.3 percent). After that, two indexes of 
‘’organizational learning’’ with the mean of 3.53 (58.8 percent) and ‘’costumer focus’’ with mean of 3.32 (55.3 
percent) respectively have allocated the next ranks to themselves. Therefore, with regard to the amount of 
three indexes of the adaptability, it is revealed that the mean of adaptability dimension is equal to 3.51 (58.5 
percent). In other words. This dimension of organizational culture governing the chess professional 
community of Iran has the best status among four dimensions of this model.  

 
Figure 5. diagram of scores mean of adaptability dimension 

 Mission Dimension  
The mission dimension on the organizational culture is evaluated by three indexes of vision, goals and 

objectives, and strategic direction. With regard to the diagram 5, all three indexes of the mission dimension 
are at the level lower than the average level; in such a way that from among three indexes of mission 
dimension, the maximum mean is related to ‘’goals and objectives’’ with the mean of 3.48 (41.3 percent). 
After that, two indexes of ‘strategic direction’’ with the mean of 3.32 (38.7 percent) and ‘’vision’’ with mean 
of 2.15 (35.8 percent) respectively have allocated the next ranks to themselves. Therefore, all three indexes of 
the mission dimension are at the level lower than the average level. With regard to the amount of three 
indexes of the mission, it is revealed that the mean of mission dimension is equal to 2.32 (38.7 percent). In 
other words. This dimension of organizational culture governing the chess professional community of Iran is 
at a level lower than the average level. 
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Figure 6. diagram of scores mean of mission dimension 

Conclusion of Four Dimensions 
The results related to four dimensions have been represented in the table 5. The maximum mean is 

related to the adaptability dimension with the mean of 3.51 (equal to 58.5 percent). After that, two 
dimensions of ‘‘involvement’’ with the mean of 2.63 (43.8 percent) and ‘’consistency’’ with mean of 2.53 (42.2 
percent) respectively have allocated the next ranks to themselves. The minimum mean is related to the 
mission dimension with the mean of 2.32 (equal to 38.7 percent). 

Table 5. descriptive statistics of studied dimensions 

Ro
w  

Dimensions  Mean  Percentage  

1 Adaptability  3.51 58.5 

2 Involvement  2.63 43.8 

3 Consistency  2.53 42.2 

4 Mission  2.32 38.7 

6. Conclusion and Suggestion  
The organizational culture governing the chess professional community of Iran based on Denison’s 

model has been represented in the figure 7.  
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  Figure 7. Model of organizational culture governing chess professional community of Iran 

With regard to the obtained results, it is suggested to study the organizational culture governing the 
chess professional community of Iran and the influence of important success elements of the organization on 
that. In addition, it is suggested to study the relationship between the organizational culture governing the 
chess professional community of Iran with the organizational commitment, motivation and the creativity.  
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Abstract 

Currently, during opening and testing of productive formations, as well as during repair work in 
wells, specialized technical fluids are used on a water or oil basis. All of them are characterized by 
compatibility to varying degrees with the lithological and physical properties of reservoirs in Western 
Siberia and have different effects on the filtration properties of the pore reservoir of reservoirs 

It is known that when using drilling washing fluids made on fresh water, due to the interaction of the 
fresh water filtrate with rock cement and some rock-forming minerals, the permeability of the bottom-hole 
zone changes. 

The paper presents the results of an experimental study of the effect of drilling washing fluids on 
terrigenous rocks of one of the fields. 

The impact on the core of drilling washing fluids, with the exception of FLO-PRO and NaCl, led to 
some decrease in the permeability of core samples in oil. 

In the core of the terrigenous reservoir, filtering FLO-PRO does not cause a negative result. The curves 
of permeability changes with increasing filtration pressure before and after FLO-PRO flow are identical in 
dynamics. 

According to the results of the study, it can be concluded that technical fluids FLO-PRO and Invert 
emulsion mud can be recommended for use as they do not violate the structure of the reservoir pore space 
and do not lead to a significant decrease in core permeability of all layers in oil. 
Keywords: Drilling fluids, terrigenous rocks, change in permeability. 

Introductıon  

Currently, during opening and testing of productive formations, as well as during repair work in 
wells, specialized technical fluids are used on a water or oil basis. The chemical composition of such fluids 
used for working in wells of multilayer fields is diverse: from simple salt solutions (NaCl and CaCl2) to 
multicomponent polymer-containing compositions, such as FLO-PRO [1,13]. Common for these liquids is 
their low viscosity and relatively high specific gravity with almost complete absence of weighting agents in 
the form of a solid phase (bentonite, barite, etc.). 

All of them are characterized by varying degrees of compatibility with the lithological and physical 
properties of reservoirs in Western Siberia and have different effects on the filtration properties of the pore 
reservoir of productive formations [2]. Especially during opening of potentially unstable rocks of the 
Bazhenov and Georgievskaya Formations together with the productive formation SE1, which has a low 
reservoir pressure anomaly coefficient (0.85-0.9), permeability inhomogeneous across the section (from 1 ÷ 2 
to 15 ÷ 20 mD) and high fractured porosity, impose a number of serious restrictions on the choice of the type 
of drilling flushing fluid [3]. 

In general terms, the reasons affecting the reservoir properties (FES) of the bottom-hole formation 
zone (BHP) of pore-type reservoirs when exposed to industrial fluids can be divided into two groups: 
technological and geological [4]. Technological reasons, caused mainly by the mudding of the bottom-hole 
formation zone by solid particles of drilling fluids, are not considered in this work, since there is no solid 
phase in all tested fluids. 

The geological reasons for the change in reservoir properties of reservoir rocks during their interaction 
with drilling washing fluids include [9, 10]: 

- swelling of the clay phase of the reservoir when penetrating into it the filtrate of drilling washing 
fluid, water-based; 

- insoluble precipitation in the pores of the formation during the chemical interaction of the formation 
water with the filtrate of the technical/drilling washing fluid; 
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- a change in phase permeability to oil when penetrating into the reservoir of drilling washing fluid; 
- the formation of oil-water emulsions that reduce the relative permeability of the BHP. 
Being inherently a heterogeneous mineral system, reservoir rocks are resistant to various degrees of 

exposure to various drilling washing fluids. The chemical reagents included in their composition cause 
physicochemical reactions in the reservoir rocks, the final result of which is a change in the properties of the 
pore-fissure space [7, 8]. To prevent scree and collapse of the walls of the borehole, taking into account the 
possibility of other types of complications and ensuring high rates of penetration of the barrel, it is necessary 
to comprehensively approach the choice of the optimal density [14]. 

It is established that when using drilling washing fluids made on fresh water, due to the interaction of 
the fresh water filtrate with rock cement and some rock-forming minerals, the permeability of the bottom-
hole zone changes. When using water-based salt drilling washing fluids, such as NaCl and CaCl2, due to the 
high degree of filtration of water-based drilling fluids into the formation, crystallization and formation of 
salt crystals in a porous medium occurs. The effect of multicomponent drilling washing fluids, including oil-
based invert-emulsion solutions (hydrocarbon-based solutions), minimize the risk of absorption and prevent 
pollution of the reservoir, as experience with the use of the BARADRIL-N / XP-07 solution when drilling a 
horizontal section of a well in a producing reservoir SE1 showed minimal repression on the formation [5]. 

The use of hydrocarbon-based solutions affects the change in reservoir properties of reservoir rocks to 
a lesser extent, but can lead to hydrophobization of part of their pore space. 

The permeability of the rocks in oil after interacting with drilling washing fluid used to work in the 
bottomhole formation zone of the well will determine the possibility of their application. 

Methods for monitoring and controlling the filtration properties of drilling fluids, especially for deep 
wells, also require clarification. In this case, it is necessary to distinguish between the tasks that arise when 
developing a drilling fluid as a coagulation-thixotropic system of a certain type (which is associated with the 
stability of the fluid and the nature of the interaction with drillable rocks) and the task of choosing its 
formulation (fractional composition) for controlling technological properties [15]. 

To select the optimal properties of drilling washing fluid, it is necessary to conduct standard 
petrophysical studies to research their filtration-capacitive properties and chemical composition. 

This paper presents the results of an experimental study of the effect of drilling washing fluids on 
terrigenous rocks of one of the fields. From the total volume of core samples studied in the laboratory, 
samples were selected that are characterized by average (or close average) values of porosity and 
permeability (Table 1). 

Table 1. Brief information on the physical properties of core samples. 

Title of indicator SE1 (1) 

1 5 

Porosity 

min 3.11 

max 20.76 

average 13.19 

Klinkenberg corrected permeability 

min 0.007 

max > 200 

average 3.44 

Number in a sample 37 
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The considered reservoir SE1 (1) is represented by siltstone > 70%, sandstone ~ 15%, clay minerals (10-
15%), and is complicated by carbonates (Fig. 1). Clay cement (according to the RFCA) is mainly represented 
by kaolinite and the illite group; it is complicated by chlorite in terms of spar grains. Swelling minerals 
(smectite and montmorillonite) are practically absent. 

Fig. 1. Collector Particle Size Histogram 

The porosity of the rocks varies in a wide range from 2% to 22%, low porosity due to the presence of 
carbonate cement. The average value of porosity is 13.2%. The gas permeability of the formation varies over 
a very wide range, from hundredths of mD to tens of mD with an average permeability of 0.64 mD. Oil 
saturation in the reservoir is episodic, with rare interlayers. In practice, the reservoir, if it is a reservoir, has a 
very low potential in terms of reservoir properties. Obviously, in this section of the field there were the most 
unfavorable conditions for the formation of the reservoir. 

By well 162, the SE1 (1) layer, according to well logging data, had more favorable conditions for the 
formation of the reservoir, but it was not possible to take out the core sample from the UV1 group. Only one 
sample with a porosity of 29% and good permeability of 300 mD was selected from the productive part of 
the formation. This sample was used to study the effect of FLO-PRO drilling washing fluid on the reservoir 
properties.The rocks of the SE1 formation (1) react to the effect of drilling washing fluid differently than the 
rocks of the overlying layers. The permeability of core samples, through which NaCl drilling fluids (sample 
k-34712), CaCl2 (sample k-34715), an indifferent solution (sample k-34742, Fig. 2), and the Invert emulsion 
mud filtrate (sample k-34743, Fig. 3) were filtered ), in the pressure drop range from 0.2 to 0.8 atm. 
decreased, and with a pressure drop of more than 1.0 atm. stabilized for almost all samples.   
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Fig. 2. Change in permeability during injection of an indifferent solution 
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Fig. 3. The change in permeability during injection of the invert emulsion mud filtrate 

Otherwise, there was a change in the permeability of the core sample through which the process water 
was filtered (sample k-34744, Fig. 4). Since the start of filtration (at a pressure drop of 1.8 atm.), The 
permeability of the sample naturally increased, and with repression more than 3.0 atm. showed a tendency 
to stabilization. 

Studies of the filtrate FLO-PRO. In the sample (k-21796), characterized by high reservoir properties 
(Kp. For gas over 200 mD, Kpr for solution of NaCl 79.6 mD), the permeability of this drilling washing fluid 
with an increase in pressure drop from 0.2 to 1.4 atm. increased by more than 5 times. At higher pressure 
drops (above 1.6 atm.), The permeability of the FLO-PRO filtrate is stabilized at 40 mD. For the sample (k-
34738), whose reservoir properties are close to average and in the reservoir (Kp. For gas = 5.16 mD, Kp. For 
NaCl = 2.82), the permeability of the filtrate FLO-PRO slightly decreased (up to 1.0 atm.) Slightly, and with a 
pressure drop of more than 1.5 atm. stabilized at 0.1 mD (Fig. 5). 
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Fig. 4. Change in permeability when injecting process water 

Exposure of the listed drilling washing fluids to the core, with the exception of FLO-PRO and NaCl, 
led to a slight decrease in the permeability of core samples in oil. 

So for core samples through which an indifferent solution, Invert emulsion mud, CaCl2 and industrial 
water were filtered, the core permeability during reverse oil filtration decreased by 1.5 - 3.0 times. In this 
case, the smallest decrease is observed for samples through which CaCl2 solutions and process water were 
filtered. 
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Fig. 5. Change in permeability during injection of the filtrate FLO-PRO  
 
FLO-PRO drilling washing fluid (samples k-21796, k-34738) and highly mineralized NaCl solution (k-

34712) practically did not cause changes in the permeability of core samples in oil. The oil permeability of 
these samples was intensively and almost completely restored after filtration through the sample of the 
corresponding technical fluid. 

The generalized results of the effect of drilling washing fluids on the SE  1(1) formation are shown in 
Fig. 6. 
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Fig. 6. The dependence of the relative permeability of the samples in oil from the effective pressure: a - to filter technical 
fluids; b - after technical fluids. Filtration time 60 min 

Photographs obtained using a scanning electron microscope do not give an unambiguous picture of the 

reasons for the decrease in the permeability of samples in oil after filtering industrial water, CaCl2 solution, 

and invert emulsion mud through them. On the one hand, it is clearly seen that the filtration of these liquids 

did not cause swelling of the soaking clays, and on the other hand, the surface of the mineral grains was 

even somewhat cleansed of small crystals of the second and third generation. 

The pore space is relatively clean. Pore channels are clearly visible. However, this did not lead to a complete 

restoration of the permeability of core samples during reverse oil filtration. At the same time, in the 

photographs of the samples (k-34738 and k-34712) (Fig. 7, Fig. 8), through which the NaCl and FLO-PRO 

solution were filtered, it can be seen that the surface of the large grains remained complicated with small 

crystals and scales of clay minerals. Changes in the pore space structure of these samples are not observed 

[6].  
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Fig. 7. Photos of cleaved rocks before and after filtering by FLO-PRO (a) and (b) after it - sample k-34738 - layer 

SE1 (1) (magnification 50x, 500x, 2500x) 
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Fig. 8. Photos of rock chips before (a) NaCl solution filtration and (b) after it - sample k-34712 - SE1 layer (1) 
(increase 50x, 500x, 1000x, 2500x) 
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Conclusions 
In the core of the SE1(1) formation, the FLO-PRO filtering does not cause a negative result. The curves 

of permeability changes with increasing filtration pressure before and after FLO-PRO flow are identical in 
dynamics.Technical fluids FLO-PRO and invert emulsion mud can be recommended for use, as they do not 
violate the structure of the pore space of the reservoir and do not lead to a significant decrease in the 
permeability of core of all layers in oil. 
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Abstract 

The purpose of this study was to examine the conceptual model of the relationship between Emotional 
Intelligence (EI) and Emotional Labor (EL) with Job Burnout (JB) of physical education teachers in 
Kermanshah. The research method was descriptive-correlational (using structural equation modeling). The 
statistical population of this study consists of all sports teachers of public schools in Kermanshah. The 
population consists of 516 sports teachers that according to Cochran’s formula and random-cluster sampling 
method 251 samples were selected. In this research, three standard questionnaires of the Maslach Job 
Burnout (2000), Wong and Law Emotional Intelligence (2002), and Wang's Emotional Labor (2011) were used 
to measure the variables of the research. The findings showed that there was a significant causal relationship 
between emotional intelligence with emotional labor (t-value= 17.67, p ≤0.001) and job burnout (t-value= 
6.02, 0.001≥ p). There is a causal relationship between emotional labor and burnout of physical education 
teachers (t-value=9.23, p ≤ 0.001). The results show that the model has two dependent variables. The 
coefficient of determination (R2) for job burnout is 0.55 and for emotional labor is 0.38. A better 
understanding of the functions of emotional intelligence can help improve the emotional labor of teachers. 
Improvement in performance among teachers can also be expected through improvement of these two 
factors, which ultimately leads to a decrease in teachers' job burnout. 
Keywords: Emotional Intelligence, Emotional Labor, Burnout, Physical Education Teachers 

Introductıon  

The goal of organizations in managing their careers is to ensure that the flow of human resources will 
always be such that the human resources required by the organization are provided. For employees, the goal 
of career management is to provide the organization with the guidance they need to succeed in their careers 
and to provide them with the opportunity to experience and learn various skills and abilities (Taylor, 2020). 
By entering the world of work, individuals seek growth and development, and the task of management to 
advance the career path is to coordinate the needs and abilities of individuals on the one hand, and the 
professional needs of the organization on the other hand, and to determine the career path of each individual 
during the working period. This indicates its special importance and the need for organizations to pay 
attention to it  (Ahani & Pourmohammadi, 2019; Hakiminya & Parnian, 2018; Heidari, Ghasemi, & Heidari, 
2019; Kimasi, Shojaei, & Boroumand, 2019; Kuan-yu Chen, 2019; Timakhov & Kasparov, 2018). 

In all educational organizations, promoting the effectiveness and efficiency of teachers and staff is one 
goal in improving education  (Aghajani, Nazari, & rasooli, 2016). Nowadays, attention to quality of activities 
has given priority to effectiveness and efficiency, especially in educational organizations where quality of 
education determines the growth and survival of the organization, and on the other hand, it meets the needs 
of the society. Thus, effectiveness of teachers’ activities in educational systems is important (Dorost, Fayaz-
Bakhsh, Hosseini, & Mohammadi, 2017). There are many factors affecting the quality of teachers’ work, such 
as burnout being one of the most important and affecting the quality of teachers' performance  (Ahmadi, 
Rahimi, & Rezaei, 2018; Dorost et al., 2017; Farzadnia, Hosseini, & Riahi, 2017; Muhammad, 2018; Zikai, 
2018).  

Job burnout is not a new phenomenon, but it is a worrying situation that can spread rapidly among 
employees  (Sfantou et al., 2017). Burnout is a state of physical, emotional, and psychological exhaustion that 
results from direct and long-term exposure to people in conditions that are emotionally stressful  (Dorost et 
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al., 2017; Eldridge et al., 2014). Many researchers believe that job burnout is a critical issue in the field of 
organization and management that requires proper management to avoid employee dissatisfaction. Job 
burnout is a prelude to many of the adverse job outcomes of sports teachers such as decreased job 
satisfaction, high stress, and poor performance  (Dorost et al., 2017). 

One of the indexes of Iran's development in the 20-year perspective is the enjoyment of Iranian society 
by national welfare, and one of the sub-sectors of national welfare is enjoyment of equal opportunities. One 
of the key factors in creating equal opportunities is to provide the right conditions for equal employment 
opportunities. One of the factors that should be considered in this regard is the possibility of promotion and 
improvement in the organization and feeling of job satisfaction and reduction of burnout. Investigating the 
state of burnout in different occupations can be a step towards equalizing opportunities for individuals in 
the community. The richer the jobs and opportunities for advancement in the organization for people to be 
equal, the better performing individuals are, the more motivation and commitment they will ultimately have 
for health  (Dorost et al., 2017; Putra & Riahi, 2018; Riahi, 2018).  

On the other hand, education is of great importance today in all countries and its role in economic, 
social, cultural, and political development is undeniable. For this reason, education experts believe that 
educators, such as teachers, must have specific motivations and readiness to achieve predetermined goals  
(Lit & Lotan, 2013). The success of any educational system depends, above all, on the professional 
knowledge and skills of its teachers  (Dorost et al., 2017). From the Japanese point of view, the competence of 
any educational system depends on the competence of its teachers, so it can be said that the teacher is the 
most important member of the education system in the teaching-learning process and the main architect of 
the education system  (D. S. Kauts, 2011). 

Job burnout means the overall reduction of physical and mental resources as a result of excessive 
effort to achieve unrealistic goals of work  (Sefollahpour, 2012). Maslach (2010) considers several 
organizational factors to be effective in causing burnout, such as organizational communication, work 
monotonicity, participation in decision making  (Iqbal, Mirza, Sajid, & Adeel, 2018). The major negative 
consequences of burnout are: 
Job stress, absenteeism, job leave, increased work-related accidents, and lack of productivity. The effects and 
consequences of these results are primarily directed toward the organization (Salahaddin Ebrahimi 2015).   

Emotions constitute a big part of our lives. The direct and indirect presence of emotions can be seen in 
reasoning and rationality. Neglecting emotions, not managing them, and neglecting to express them can 
have huge costs for humans. Recent research suggests that a lack of emotional intelligence can have 
detrimental effects on individual and social contexts, and on the contrary, educating and reinforcing it leads 
to great success  (Lee & Chelladurai, 2018). On the other hand, the quality of interpersonal interaction 
between service staff and customers plays an essential role in customer satisfaction. Today, most companies 
focus on managing employees' emotional behaviors in a highly competitive environment  (Leilanie, 2017). 
Employees, who repeatedly suppress their true feelings or pretend to follow the rules, suffer from a conflict 
between inner and outer emotions  (Goldhaber, 2009). This emotional conflict can lead to emotional distress 
and job stress, which in turn causes burnout and job dissatisfaction. In other words, when individuals try to 
create an emotional similarity between real emotions and emotional representations to understand their 
essential emotions, they increase personal success and decrease job burnout  (Psilopanagioti, 
Anagnostopoulos, Mourtou, & Niakas, 2012). 

Hochschild used the concept of emotional labor in 1983 to define what service workers do beyond 
their mental and physical duties. It is necessary to show consideration for customer demands, to smile, and 
to have a positive eye contact with the customer to understand the quality of service. These types of 
activities are called emotional work when they are necessary for the performance of workers  (Dorost et al., 
2017). The ability of one to recognize one's own and others' emotions and to motivate and manage one's 
emotions in relation to others is crucial in performing emotional work  (Shapoval, 2019). People with 
emotional intelligence pay more attention to the emotions of others  (Chen, Lin, & Chang, 2009). Those with 
emotional intelligence can control their emotions, differentiate between positive and negative emotions, and 
use emotional information to guide their thinking process and personal actions  (Shapoval, 2019). Positive 
features of emotional intelligence can change employees' emotional labor behaviors and may thus help 
reduce job burnout  (Leilanie, 2017). If a person has high emotional intelligence, he or she can better adapt to 
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the challenges of his or her personal and social life and manage his or her emotions more effectively, thereby 
providing the opportunity for increased physical and mental health  (Shapoval, 2019). 

The results of several studies have emphasized the relationship between emotional intelligence, 
emotional labor, and burnout. For example, the recent results which are summarized before have all 
concluded that there is a relationship between emotional labor and emotional intelligence with job burnout, 
but none of these studies have investigated the impact of emotional labor and emotional intelligence on 
burnout concurrently.  

Therefore, the main question of the present study is whether there is a relationship between emotional 
intelligence and emotional labor of physical education teachers. In addition, what effect do emotional 
intelligence and emotional labor have on teachers' burnout? The issue of burnout of sports teachers is one of 
the main issues for the success of education, especially in schools because the teacher is an irreplaceable 
element, and these schools actually would not achieve their desired results without the athletes having the 
necessary motivation and career advancement. 

Methodology  
    The research is applied in terms of purpose, and methodologically it is a descriptive-correlational 

research. The statistical population of this study consisted of all Kermanshah state school physical education 
teachers in the academic year of 2017-2018. Their data were obtained by referring to Kermanshah education 
organization and their number was 516. The sampling method in this study is random-cluster sampling 
method, which according to the size of the statistical population, Cochran formula was used to determine 
the sample size, and it was determined as 251 as sample  (Chen et al., 2009). The data collection tools are 
listed in detail in Table (1).  

research questionnaires were classified with a five-point Likert scale (1 = very low to 5 = very high). 
Cronbach's alpha test was used to assess the reliability of the questionnaires. The results of which for each 
questionnaire are as follows.  

As shown in Table (2), all research questionnaires have acceptable reliability (an alpha coefficient 
above 0.7 indicates appropriate reliability of a test to measure a feature). Face validity, content validity, and 
construct validity were used to confirm the validity of the instrument. The content and face validity of the 
research instrument was confirmed by 10 professors in sport management, and construct validity was 
confirmed using structural equations using PLS 2 Smart software, which was reported in the research 
findings section. In order to collect data, the research questionnaire in schools of 8 urban regions of 
Kermanshah was used. In this study, SPSS 23 and Smart PLS 2 software were used to analyze the data. 

Findings  

The descriptive findings of this study that are related to the demographic part of the questionnaire are 
as follows:  

 In terms of gender, 163 of the participants were male (65%) and the other 88 were female (35%). 

 In terms of the age, 55 participants aged 20-30 years (22%), 105 participants aged 30-40 years (42%), 
83 participants aged 40-50 years (33%), and 8 ones were over 50 years old (3%).  

 In terms of the educational level, 28 participants had an associate degree (11%), 136 had a bachelor's 
degree (54%), 58 had a master's degree (23%) and 29 had a doctorate degree (12%).  

 In terms of work experience, 9 persons had under one year (4%), 28 persons had 1-5 years (11%), 113 
persons had 6-10 years (54%), 58 persons had 11-15 years (23%), 22 ones had 16-20 years (16%), and 21 one 
had over 20 years of teaching experience.  

 In terms of the marital status, 201 were married (80%) and 50 were single (20%). 
The results in Table (3) show that the factor loadings for all variables are greater than 0.5 and also the 

t-statistic (fifth column) is 9.23, which shows the significance of the factor loadings is greater than 1.96 for all 
items. The P-value is less than 0.05, which indicates that all of these questions correctly measure the desired 
variable, and the research instrument has appropriate construct validity  (Kuan-yu Chen, 2019).  

The results show that emotional labor has a negative and significant effect on job burnout. The 
coefficient is -0.48 and has a t-statistic of 9.23, which shows that with increasing emotional labor, job burnout 
decreases. In addition, emotional intelligence with a coefficient of 0.62 and t-statistic of 17.67 had a positive 
and significant effect on emotional labor, indicating that the effect of emotional intelligence on emotional 
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labor is positive. It is also observed that the estimated coefficient of emotional intelligence on burnout in the 
model is -0.34 that indicates emotional intelligence variable has a negative effect on job burnout. It can also 
be said that emotional intelligence has an indirect and significant effect on job burnout mediated by 
emotional labor with a coefficient of -0.30. 

In order to assure the results of the model fit there are some indices that should be in the proper range. 
These indices are coefficient of determination (𝑅2) and adjusted coefficient of determination (𝑅𝑎𝑑𝑗

2 ). The 

value less than 0.2 indicates non-fitting, less than 0.35 as poor fit, and less than 0.65 moderate fit, and greater 
than 0. 0.65 indicates strong fit. The second is the SRMR, which indicates Standardized Root Mean Square 
Residual, and should be less than 0.08 for good fit. The other index is NFI, which should be greater than 0.9  
(Chen et al., 2009). The fit indices for model are reported below. 

The results show that the model has two dependent variables that the coefficient of determination (R2) 
for burnout is 0.55 and for emotional labor is 0.38. In addition, for the SRMR and NFI indices for the research 
model, these two indices are in the appropriate range and it can be said that the model has high validity and 
the results can be assured. 

Discussion and Conclusion  
The results showed that emotional intelligence had a positive and significant effect on emotional labor 

and emotional labor had a negative and significant effect on job burnout. In addition, emotional intelligence 
has a negative and significant effect on job burnout, which, with the addition of emotional labor variable, the 
effect of emotional intelligence on job burnout decreases, indicating that emotional labor has an incomplete 
mediating role in the relationship between emotional intelligence and burnout. The results of this study are 
consistent with the findings of the same projects. 

Overall, the results showed that emotional intelligence could predict the emotional labor and burnout 
of teachers. If teachers have high emotional intelligence, they will be better able to express their emotions 
according to the standards and will be more performative and satisfied with their job, resulting in less job 
burnout  (Sefollahpour, 2012). However, people with less emotional intelligence are emotionally tired, and it 
reduces their performance and experience less emotion in their work and consequently less burnout 
(Aghajani et al., 2016). 

The cause and treatment of burnout are all related to emotional intelligence, and working with an 
emotional intelligence trainer to enhance skills such as flexibility, understanding, and awareness of recovery 
and return to normal state can prevent burnout  (Kuan-yu Chen, 2019). Because emotional intelligence 
indicates that what is appropriate and inappropriate in social relationships and in particular situations, that 
is, people in different situations keep hope alive and empathize with others in the face of enduring problems 
at all times. They maintain their motivation  (D. S. Kauts, 2011). 

Maslach (2012) believes that people who are more emotionally at work can more easily cope with 
stressors and thus are less likely to experience job burnout (Ramazani, 2017). The findings by Chen et al. 
(2019) also suggest that emotional work leads to less work-related fatigue, leading to lower job burnout in 
people with more emotional labor. Shapoval (2019) argues that some factors within the organization have a 
negative impact on emotional labor, including the inequity and mismatch of existing beliefs and realities. 
Therefore, teachers should be well-informed about the importance of emotional labor and its benefits and be 
familiar with its positive functions. 

Personnel in education organization face stress in their career activities that are less likely to be found 
in the similar professions  (Sefollahpour, 2012), which, together with the personal, family, and social life 
pressures, leads to a sense of burnout. They result in job evasion, frequent absences, job substitutions, 
workplace unrest, job insecurity, and unemployment  (Kuan-yu Chen, 2019). Due to the centralized pyramid 
structure of the education organization and the characteristics of the organizations and teachers' jobs, the 
burnout is often unavoidable. In addition to its negative psychological, physiological, and psychosocial 
effects, it also influences students and the educational system  (Goldhaber, 2009). As job burnout affects 
motivation, performance, and job satisfaction of employees, and leads to feelings of depression and failure in 
their career path, it has quickly become a critical issue for organizations and managers and requires proper 
management to avoid staff dissatisfaction (Leilanie, 2017). Burnout is a product of prolonged work stress. 
Symptoms of this syndrome become apparent when one's abilities are not sufficient for work demands. 
Burnout is one of the major contributors to workplace conflict and change or retirement, as well as one of the 
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consequences of the career plateau also present findings similar to this study. However, it should be noted 
that work pressure should not be confused with job burnout. Occupational stress can be caused by a variety 
of factors, such as disorganization, seasonality of jobs, specific forms of demand, and other factors that 
eventually lead to fatigue and have no specific psychological or physical symptoms. Work pressure can be 
adjusted with the help of leave or a reward, but in job burnout, the clinical symptoms appear to worsen over 
time and special arrangements should be made for it  (Leilanie, 2017). 

In this study, a relationship between emotional intelligence and positive emotional labor was found. 
Lee and Cheldora (2017) believe that emotional intelligence and emotional labor are positively related to 
each other, and that employees with higher levels of emotional intelligence are more likely to have 
emotional labor, and thus it help them better deal with workplace problems. In this group of employees, 
there is less burnout. 

Overall, the present study provides an important contribution to understanding the role of emotional 
intelligence and emotional labor variables and its positive consequences on job burnout in sports teachers 
and has important practical implications. Teachers are the most important factor in determining the quality 
of the education that students receive, and governments are responsible for ensuring that staff are able to 
perform well. For the success of sports teachers, students, schools, community and ultimately development 
of the country, job satisfaction and occupational motivation of education staff is very important. Given the 
importance of the teaching profession and its impact on the comprehensive development of today's children 
and tomorrow's future makers, and considering the role of motivation in every job, especially in education 
jobs, it seems necessary to identify the factors that reduce staff motivation and seek to remove barriers. 
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Fig. 2. Research final model 
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Table 1. The data collection tools 

 
Table (2) Cronbach's alpha coefficient calculated for each component of the questionnaire 

Questionnaire components Cronbach's alpha coefficient 

Emotional intelligence 0.79 

Emotional labor 0.78 

burnout 0.89 

Table (3) the results of the confirmatory factor analysis of the research instrument 

Variable Items Load factor SD T statistics P-value 

E
m

o
ti

o
n

a
l 

in
te

ll
ig

e
n

ce
 

Item 1 0.99 0.01 5.35 0.001> 

Item 2 0.91 0.01 10.80 0.001> 

Item 3 0.88 0.01 8.27 0.001> 

Item 4 0.87 0.02 5.59 0.001> 

Item 5 0.93 0.01 14.93 0.001> 

Item 6 0.89 0.01 9.33 0.001> 

Item 7 0.92 0.01 13.22 0.001> 

Item 8 0.92 0.01 12.03 0.001> 

Item 9 0.90 0.01 10.34 0.001> 

Item 10 0.95 0.01 7.94 0.001> 

Item 11 0.95 0.01 8.18 0.001> 

Item 12 0.90 0.01 10.74 0.001> 

Item 13 0.92 0.01 13.77 0.001> 

Item 14 0.89 0.01 8.76 0.001> 

Item 15 0.94 0.01 17.11 0.001> 

Item 16 0.89 0.01 9.23 0.001> 

E
m

o
ti

o
n

a
l 

la
b

o
r 

Item 17 0.97 0.01 3.23 0.001> 

Item 18 0.80 0.02 8.69 0.001> 

Item 19 0.82 0.02 6.28 0.001> 

Item 20 0.79 0.02 3.97 0.001> 

Item 21 0.88 0.02 5.07 0.001> 

Item 22 0.80 0.02 3.34 0.001> 

Source Number of items Research Variables 

Wang and Law 12 Emotional intelligence 

Wang (2011) 11 Emotional labor 

Maslach (2000) 11 Burnout 
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Item 23 0.86 0.01 5.15 0.001> 

Item 24 0.87 0.02 5.19 0.001> 

Item 25 0.77 0.03 2.65 0.001> 

Item 26 0.90 0.01 8.76 0.001> 

Item 27 0.51 0.06 6.46 0.001> 

B
u

rn
o

u
t 

Item 28 0.98 0.01 0.01 0.001> 

Item 29 0.57 0.04 12.93 0.001> 

Item 30 0.62 0.04 16.50 0.001> 

Item 31 0.78 0.03 2.91 0.001> 

Item 32 0.68 0.04 9.51 0.001> 

Item 33 0.76 0.03 2.64 0.001> 

Item 34 0.78 0.03 2.73 0.001> 

Item 35 0.62 0.04 17.15 0.001> 

Item 36 0.89 0.02 4.16 0.001> 

Item 37 0.89 0.02 7.53 0.001> 

Item 38 0.58 0.04 14/4≤ 0.001> 

Item 39 0.75 0.03 4.31 0.001> 

Item 40 0.62 0.04 5.62 0.001> 

Item 41 0.89 0.02 4.94 0.001> 

Item 42 0.62 0.03 8.72 0.001> 

Item 43 0.56 0.04 3.68 0.001> 

Item 44 0.61 0.04 5.64 0.001> 

Item 45 0.60 0.04 4.13 0.001> 

Item 46 0.58 0.04 4.66 0.001> 

Item 47 0.76 0.03 2.38 0.001> 

Item 48 0.61 0.04 6.37 0.001> 

Item 49 0.79 0.03 4.94 0.001> 

Item 50 0.79 0.03 3.39 0.001> 

Item 51 0.62 0.04 5.31 0.001> 

Item 52 0.86 0.02 3.21 0.001> 

Item 53 0.62 0.04 5.26 0.001> 

Item 54 0.78 0.03 2.10 0.001> 

Item 55 0.57 0.04 4.48 0.001> 

Item 56 0.70 0.03 2.59 0.001> 
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Table (4) Path coefficient and t-statistics 

Relationship Estimated coefficient SD t-statistics P-value 

Emotional labor -> burnout -0.48 0.05 9.23 0.001> 

Emotional Intelligence -> Burnout -0.34 0.06 6.02 0.001> 

Emotional Intelligence -> Emotional labor 0.62 0.03 17.67 0.001> 

Emotional Intelligence - Emotional labor - Burnout -0.30 0.04 3.45 0.001> 

Table (5) Model fit indices 

Dependent variable 𝑹𝟐 𝑹𝒂𝒅𝒋
𝟐  

 𝐒𝐑𝐌𝐑 𝑵𝑭𝑰 

Burnout 55/0 54/0 
0367/0 0895/0 

Emotional labor 38/0 37/0 
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Abstract 
Peace and development are the main topics of the modern world, China sticks to a peaceful path of 

development and on this basis forms an independent peaceful foreign policy and its fundamental principles. 
After the policy of "reform and opening up", humanitarian cooperation significantly contributed to the 
development of China's soft power, and made a great contribution to the development of the domestic 
economy and social stability. In recent years the Chinese government has been actively developing public 
diplomacy striving to strengthen the relationship between China and the world, increase mutual 
understanding and trust in each other. This article is devoted to the study of Russian-Chinese humanitarian 
cooperation. The author pays special attention to the study of cooperation between countries in the field of 
public diplomacy. 
Keywords: China, Russia, Cooperation, The humanitarian field, Public diplomacy, Soft power, Concept, 
People’s diplomacy. 

Introduction 

The relevance of this study consists in the necessity to study the unique experience of Russian-Chinese 
humanitarian cooperation. At present time the People's Republic of China (hereinafter referred to as the 
PRC) is advancing actively the foreign policy initiatives aimed at the dynamic development of various forms 
of cooperation. The importance, prospects and mutual benefit of this kind of work was noted in the speech 
of the President of the Russian Federation V.V. Putin (April 2019).   

It is public diplomacy that occupies a special place in the cooperation between the PRC and the 
Russian Federation. It should be noted that the term “public diplomacy” with the methodic component is 
not identical to “shirk diplomacy” and is not an antonym of the term “quiet diplomacy”. A. Velikaya quite 
rightly notes that: “Only a state that offers an attractive development model to its own citizens, but at the 
same time having enough resources for exertion of “ conscious influence” abroad is able to perform a real 
humanitarian policy, ” [1].  

That’s why the purpose of this research is to study Russian-Chinese humanitarian cooperation in the 
aspect of public diplomacy.  

Research Methods 
In the research process, the following methods were used: 
-System analysis method. It was used in the study of the theoretical material used in this article; 

-Methods of working with statistical sources. They were used in the analysis of statistical sources for the 
truth of the information contained. 
Each country, with all the similarities of the tools, chooses its own variations and interpretations of the 
“foreign policy developer”. For example, the United States uses a combination of the following: 

1. Traditional techniques and technology. Literature, radio, television, cinema, exhibitions, information 
propaganda, etc.  

2. Digital technologies (digital diplomacy) Internet, monitoring of web pages, analysis and promotion of sites, 
support of forums, discussion panels, calculated nuggets of information, creation of “public” pages of officials and 
institutions, placement of thematic videos, sending via mobile phones and other communicators.  

3. Communication events: study placements, training on their territory of national leaders, representatives of 
business and government officials, young leaders, training and retraining, conferences, seminars, forums, etc.  

4. Exchange of delegations and their mental re-orientation. An component part of this tooling is “public 
diplomacy”. 

Public diplomacy is an activity aimed at researching the population of the country of the partner (or 
opponent), studying of his interests, likes, dislikes, expectations, establishing of the contacts with the 
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interested groups and purposeful activities with the task of informing the audience about their own vision of 
the problem and prospects its development.  

It's generally accepted that the technology of "public policy" began to develop in the United States in 
the second half of the 70s XX century. The American “agenda” was done the rounds widely by the radio 
stations “Freedom”, “Free Europe”, “Voice of America”, etc. This platform has often been referred to as: 
"non-governmental diplomacy." 

The American model is the "base" for the so-called "Western or humanitarian" model. This model is 
positioned as a collective vision of the contemporary tasks of the USA and the European Union.  This 
concept is characterized by: 

1.Monopolization of decisions of "humanitarian issues" (from protecting the humanitarian rights of minorities 
to humanitarian military interventions).  

2. Active use of non-governmental humanitarian organizations, on the basis of reports of which (independent, 
that’s why supposedly objective), the consolidated decisions of the participating countries are taken.  

3. The universal “broad” interpretation (rendering) of the concept of protecting human rights. Especially in 
terms of translating it to the concept of "regulating human behavior" and "regulating the state" of the political regime 
of any state.  With a tendency to legitimize the so-called "nation-building" or "state-building". 4. Constant attempts to 
reform and transform the UN and individual institutions and mechanisms under the pretext of "obsolescence and 
inefficiency." 

   It should be noted that in the USSR, attempts were also made to construct their own version of 
public policy. 
 For example, part of the above-mentioned techniques and technologies in the USSR was called “political 
propaganda”. Both versions (Soviet and American) were based on active information influence on the 
population of another country.  

The fundamental difference in technology was the fact that the Soviet methodology assumed a complex 
action, primarily on the communist and labor parties and the sympathetic population, and the American one 
on wider sections of society. The American version had a more detailed segmentation of the population and 
more effective communication channels and technologies. 
  As a result of work with the population of the USSR, American technologists gained considerable practical 
experience. It should be noted that the Russian Federation in 1991-1999 was, in fact, outside of the develop 
practice of these techniques and technologies. One can speak of the formation of the Russian model of public 
diplomacy itself from the beginning of the 2000s. It was then that the Russian Federation was faced with the 
necessity to position carefully its own goals in foreign and domestic policy and a audible (distinct) 
argumentation of its results.   

The result of which was the adoption on November 7, 2000 of the "Concept of the Foreign Policy of the 
Russian Federation" [7; 10]. At the same time, the term “public policy” itself was widely used in the Russian 
Federation no earlier than 2008. An updated version of the "Concept" is contained in the version dated 
November 30, 2016.  

   Thus, to date, the Russian Federation has taken the following steps to create its own version of the 
concept of "public policy". 
 In 2005 “RT” (Russia Today), the first specialized round-the-clock channel broadcasting to the foreign 
audience was created. The creation of the channel did not carry elements of aggressive information 
expansion, since, in fact, it provided only the opportunity to get acquainted with the Russian version of news 
events. Moreover, similar media analogues themselves have long been created by almost all world political 
players. 

In 2007, a project : «Russia Beyond the Headlines» was opened as part of The Rossiyskaya Gazeta. According 
to analysts, the total audience of the project was more than 33 million people. In 2013, by decree of the 
President of Russia V.V. Putin  "International News Agency Russia today” was created. In 2014,the Sputnik 
project (a news agency broadcasting in more than 30 languages of the world) was launched by the same 
media group. For the support of numerous projects on the promotion of the world projects on 
popularization of the Russian language, culture, art, science, etc. in 2007, the Russkiy Mir Foundation was 
established. Which, in turn, contributed to the opening of the Russian cultural centers in 45 countries. In 
2010, the«Public Diplomacy Support Fund named after A.M.  Gorchakov» was created.  the "Federal Agency 
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for the Commonwealth of Independent States, compatriots living abroad, and international humanitarian 
cooperation" (Rossotrudnichestvo) does significant work[5]. It should be noted in the detailed analysis of the 
achievements of the Russian Federation in the construction of  "public diplomacy" institutions: 

1. The positive results of this activity include the fact that this field is developing. 

2. The negative results are that the development is clearly “catching up” in nature, there are not many 
elements of this construct themselves, there are not enough experienced specialists, there is no distinct single 
consolidated position in a number of development fields, etc. 
 The Chinese model of public diplomacy has a longer history. 
 According to Foreign Minister Yang Jiechi, the Chinese version of "shirk policy" can be divided into the 
following components: 

1.  "Public diplomacy” itself; 
2. People's diplomacy [3]. The concept of "people’s diplomacy" was considered especially significant. 

Since he was the will of the Great Chinese people themselves.  
It should be noted that cooperation between China and the Russian Federation in the field of public 

diplomacy began much earlier. It is fundamentally important that humanitarian cooperation between 
countries is based on other, partnership and friendly principles and has a long history of effective 
cooperation. So in 1925, the All Union Society for Cultural Relations was created, transformed in 1958 into 
the Union of Soviet Societies for Friendship and Cultural Relations with Foreign Countries. In 1957, the 
"Society of Soviet-Chinese Friendship" was created. With the collapse of the USSR in 1991, a number of areas 
of cooperation  ceased in fact and they had to be re-created [4]. 

In 1992, during the official visit to China the first President of the Russian Federation  B.N. Yeltsin 
signed the "Joint Declaration on the Fundamentals of Relations Between the Peoples Republic of China and 
the Russian Federation." The document paid great attention to the development of interstate cooperation in 
the humanitarian field. It was noted that both sides would stimulate and expand mutual relations in the 
fields of culture, art, education, information, tourism and sports, youth exchanges, encourage direct 
connections between cultural organizations and contacts between citizens [13, 14].  

The document was of fundamental importance, since in addition to the program mapped out, it 
outlined a wide range of promising topics for cooperation: mutual teaching of languages and literature of 
Russia and China, general training of personnel in a number of industries for cooperation (culture, 
protection of the national cultural heritage, translation, publishing and cooperation between educational 
institutions, etc.) [9].  

In 1994, in accordance with previous agreements, the “Russian Center for International Scientific and 
Cultural Cooperation (Roszarubezhtsentr) under the Ministry of Foreign Affairs (Ministry of Foreign Affairs 
of the Russian Federation) was established. In Beijing, in turn, the regional representative office of 
Roszarubezhtsentr was opened. From the Chinese side, a lot of work in this direction was carried out by the 
China People's Friendship Society with Foreign Countries, the China People’s Association for Peace and 
Disarmament, the All-China Association for Science and Technology, the All-China Women’s Association, 
and the Chinese Association of Soviet Graduates and etc.  

The study of E. I. Ganshina was devoted to  the interesting, effective and versatile work in the field of 
public diplomacy [2].  

 On May 7, 1995, President of China Jiang Zemin arrived in Moscow to celebrate the 50th anniversary 
of Victory in World War II. This visit was an important marker pole in the development of a new page of 
Russian-Chinese cooperation. At the meeting of the heads of state of the Russian Federation and China 
People’s Republic, the decision was made "on the necessity to develop long-term and stable relations of good 
neighborliness, friendship and mutually beneficial cooperation of the fundamentally new type" [6].  

Since the second half of the 90s of XX century, we can note a significant intensification of Russian-
Chinese cooperation in all fields. 

A significant part of the joint activities were precisely the elements of “public diplomacy”.  
Russian-Chinese humanitarian cooperation is characterized by: the establishment of long-term relations; 

mutual understanding work; mutual promotion of own interests, taking into account the interests of the other 
side; mutual respect for values, national culture, history, traditions and interests; mutual informing the 
population of the two countries on the most important world problems with an explanation of the position 
of each of the sides; expanding opportunities for international exchange, dialogue of citizens of both 
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countries; mutual creation and exchange of cultural and thematic programs, promotion of own culture with 
respect for the culture and traditions of the partner. 

 A special place in this cooperation is occupied by “outreach activity”, which allows informing the 
population of both countries about the causes and goals of national foreign policy and joint cooperation, for 
example, to combat calculated nugget of information, false accusations, political insinuations from third 
countries. 
 For example, in the UN Security Council. All this became possible after the signing of the joint Russian-
Chinese declaration on April 25, 1996, during which “the relations of equal trust partnership between the Russian 
Federation and the People’s Republic of China aimed at strategic cooperation in the XXI century” were proclaimed 
[12].  

 In 1997, it was decided to create the “Russian-Chinese Committee of Friendship, Peace and 
Development”. In the same year in Beijing, an agreement  “On Guidelines for the Activities of the Russian-
Chinese Committee of Friendship, Peace and Development” was signed (November 10, 1997) [15].   

It is quite natural that in 1997 large-scale events were held to celebrate the "Days of Chinese Culture in 
Russia", and in 1998 "Days of Russian Culture in China" were held.  The Russian-Chinese Commission for 
Cooperation in the Field of Education, Culture, Health and Sports was created In 2000, and renamed the 
"Russian-Chinese Commission for Humanitarian Cooperation". Mutual educational projects are being 
activated [18].  

 The Year of the Russian Language was held in China in 2009 and  the Year of the Chinese Language 
was held in Russia in 2010.  In 2012 and 2013 The Year of Russian Tourism in China and the Year of Chinese 
Tourism in Russia were held respectively. The exchange of numerous delegations in various fields of mutual 
cooperation was established between the countries: culture, science, medicine, art, etc. [11].  

On December 6, 2012, in Moscow, a "Memorandum on the implementation of an action plan for the 
development of Russian-Chinese humanitarian cooperation" was signed, providing for the development of 
bilateral cooperation until 2020. 
In 2013, the Chairman of the PRC, Xi Jinping, proposed to create: “The Economic Belt of the Silk Road and 
the Maritime Silk Road of the XXI century. The initiative is often referred to abbreviated as:  “One Belt and 
One Road" Experts consider this platform as one of the most important modern foreign policy initiatives. It 
was supposed to connect the Asia-Pacific and European regions and contribute to the restoration of the 
global economy. The main idea of the project is the creation of a global world civilization [17].  

In 2015, President of the PRC Xi Jinping and President of the Russian Federation V.V. Putin signed the 
"Joint Declaration on Cooperation in Creating the Silk Road Economic Belt and the Eurasian Economic 
Union (EAEU)." Especially V.V. Putin dwelled on the mutual benefit of the new Chinese initiative  “One Belt 
and One Road" [19]. In 2016, during the visit in the PRC V.V. Putin signed a new package of documents  and 
announced that a new type of relationship had been created between the Russian Federation and the PRC 
aimed at achieving of fundamentally new prospects for mutually beneficial cooperation [16].  

Liu Bo and Chui Hong evaluate the positive and negative results of the first stage of Russian-Chinese 
humanitarian cooperation in terms of public diplomacy.  

Results 
 the authors attribute the positive results to “creating the  mechanism of very effective and pragmatic 

cooperation”. However, the past years of cooperation have revealed a number of issues: 
1. The shortage of cultural products and activities showing the charm of Russian-Chinese civilization.  
2. Cultural cooperation and exchanges have been established in various forms, but the form often 

prevails over the content.  
3. From the side of the state mechanism, the focus of cooperation between the two sides remains 

policy, economy and trade ”[8]. 
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Conclusion 
 the authors identified as promising directions: 
1. Extension mutual cooperation regarding the youth of both countries: 

 (mutual exchanges, mutual study of the national languages, extension of the number of projects involving 
Confucius Institutes, etc.).    

2. The development of the so-called "cultural industries" similar to the existing brands of other 
countries and the subsequent promotion of the created brands. 

3. Extension of the exchanges and cooperation at the level of “commons” creating a culture of “public 
communication”. 

4. Particular attention should be paid to the development of the mass-media of both countries with the 
creation of a space for mutual direct communication with the connection of modern Internet technologies, 
etc.  

5. Particular attention needs to be paid to direct interregional development with a focus on 
humanitarian cooperation and exchanges.  
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