
ISSN 2534-9597 (Print)
ISSN 2535-0145 (Online) 20201



Indexed in:

Prof. Pencho Geshev,  PhD 
National Sports Academy “Vassil Levski” 
Prof. Nikolay Izov,  PhD
National Sports Academy “Vassil Levski”
Prof. Apostol Slavchev,  PhD
National Sports Academy “Vassil Levski” 
Prof. Krasimir Petkov,  PhD
National Sports Academy “Vassil Levski” 
Prof. Ognyan Miladinov, DSc
National Sports Academy “Vassil Levski” 
Prof. Ivan Maznev,  PhD
National Sports Academy “Vassil Levski” 
Prof. Daniela Dasheva, DSc
National Sports Academy “Vassil Levski” 
Prof. Latchezar Dimitrov,  PhD
National Sports Academy “Vassil Levski” 
Prof. Svilen Neykov, DSc
National Sports Academy “Vassil Levski” 
Prof. Kiril Andonov, DSc
National Sports Academy “Vassil Levski” 

Prof. Biser Tzolov,  PhD
National Sports Academy “Vassil Levski” 
Prof. Evgenia Dimitrova, DSc
National Sports Academy “Vassil Levski” 
Prof. Rumian Hristov, DSc
National Sports Academy “Vassil Levski” 
Prof. Bonka Dimitrova,  PhD
National Sports Academy “Vassil Levski” 
Prof. Diana Dimitrova,  PhD
National Sports Academy “Vassil Levski” 
Prof. Daniela Lyubenova,  PhD
National Sports Academy “Vassil Levski” 
Prof. Dimitar Mihaylov,  PhD
National Sports Academy “Vassil Levski” 
Prof. Albena Alexandrova,  PhD
National Sports Academy “Vassil Levski” 
Assoc. Prof. Zdravko Stefanov,  PhD
National Sports Academy “Vassil Levski” 
Assoc. Prof. Karolina Lazarova,  PhD
National Sports Academy “Vassil Levski” 

Prof. J. P. Verma, PhD
Lakshmibia National Institute  
of Physical Education (Deemed University), India
Prof. Sidonio Serpa, PhD
University of Lisbon –  
Faculty of Human Kinetics, Portugal
Prof. Vassil Girginov, PhD
Brunel University London
College of Health and Life Sciences, UK
Prof. Matthew J. Robinson, PhD
University of Delaware, USA
Prof. Kairat Zakirianov, Kazakh Academy  
of Sports & Tourism, Kazakhstan
Prof. Trayana Djarova – Daniels, PhD
University of Zululand, South Africa
Prof. Luis Miguel Ruiz, PhD
Faculty of Physical Activity and Sport-INEF, 
Technical University of Madrid, Spain
Prof. Janis Zidenas,  
Latvian Academy of Sport Education, Latvia
Prof. Milovan Bratic, PhD
Faculty of Sport and Physical Education,
University of Nis, Serbia
Prof. Juris Grants, PhD 
Latvian Academy of Sport Education, Latvia

Prof. Dr. Nikolay Boyadzhiev, PhD
Medical University – Plovdiv, Bulgaria
Prof. Yana Simova, PhD
Sofia University “St. Kliment Ohridski”
Medical Faculty, Sofia, Bulgaria
Assoc. Prof. Vladimir Grigorov, PhD
University of the Witwatersrand, Johannesburg, South Africa
Prof. Lence Aleksovska - Velickovska, PhD
Ss. Cyril and Methodius University in Skopije,  
Republic of Macedonia
Prof. Dr. Emin Ergen
Rehabilitation and Sports Medicine Clinic in Doha, Qatar
Prof. Argon Cuka, PhD
Sports University of Tirana, Albania
Prof. Vladimir Koprivica, PhD 
University “UNION-Nikola Tesla”, Serbia
Prof. Srećko Jovanović, PhD 
University “UNION-Nikola Tesla”, Serbia
Prof. Sebahattin Devecioğlu
Firat University,  
Faculty of Sport Sciences, Turkey
Prof. Mehmet Gunay
Gazi Universitesi, Turkey
Dr. Maria Efstratopoulou, PhD
Bishop Grosseteste University, UK

JOURNAL of Applied Sports Sciences  
International Scientific Journal

Published and financially supported by the National Sports Academy, Sofia, Bulgaria
Editor in chief: Prof. Tatiana Iancheva, DSc

Editorial Board

 Cover Design: Stanislav Hristov;         Printing: ES Print LtD;        ISSN 2534-9597 (Print)        ISSN 2535-0145 (Online)

Editor-in-chief: 
Prof. Tatiana Iancheva, DSc

Assistant Editor: 
Milena Kuleva, PhD

English Editor:
Liliya Doncheva, PhD 

Publisher: NSA Press
Cover Design: Stanislav Hristov  

Printing: ES Print LtD 
ISSN 2534-9597 (Print)

ISSN 2535-0145 (Online)

JOURNAL of Applied Sports Sciences  
International Scientific Journal

Published and financially supported by the National Sports Academy, Sofia, Bulgaria

Indexed in:
ERIH PLUS
Open Academic Journal Indexing (OAJI)
Directory of Research Journals Indexing (DRJI)

CiteFactor
Scientific Indexing Services (SIS)
Научная электронная библиотека 
eLIBRARY.RU/РИНЦ



JOURNAL  
of Applied Sports Sciences  

CONTENTS

Vol. 1          July, 2020

INTERNATIONAL SCIENTIFIC JOURNAL OF THE NATIONAL SPORTS ACADEMY (NSA), SOFIA, BULGARIA

www.journal.nsa.bg

EXERCISE UNDER DEATHANXIETY: INVESTIGATING INDIVIDUAL 3-21
EXERCISE PSYCHOLOGY AND BEHAVIOR FROM PERSPECTIVE  
OF TERROR MANAGEMENT AND BEHAVIORAL  
IMMUNE SYSTEM INTRODUCTION
Xuan Pan

PERFECTIONISM, MOOD STATES, AND COPING 22-38
STRATEGIES OF SPORTS STUDENTS FROM BULGARIA  
AND RUSSIA DURING THE PANDEMIC COVID-19
Tatiana Iancheva, Liudmila Rogaleva,  
Alejandro GarcíaMas, Aurelio Olmedilla

THE CONSTRUCTION OF THE TRAINING PROCESS 39-45 
OF HIGHLY SKILLED FOOTBALL PLAYERS AT THE  
SPECIAL PREPARATION PHASE OF THE PREPARATION PERIOD  
Viktor Kostiukevych, Oksana Shynkaruk, Natalia Shchepotina,
Valentina Voronova, Larysa Shevchenko, Olena Zmievska, Vadym Stasiuk,
Halyna Gordiichuk, Galina Putiatina, Andrii Drachuk, Petro Danchuk

COMPARATIVE ANALYSIS OF THE ANTHROPOMETRIC 46-63
CHARACTERISTICS, PHYSICAL PREPAREDNESS AND TECHNICAL  
SKILLS OF 14-YEAR-OLD BASKETBALL PLAYERS – BOYS AND GIRLS 
Mariana Borukova 

INFLUENCE OF THE “PUSH & FLICK” METHODOLOGY 64-76  
ON THE ACCURACY OF THE INDOOR HOCKEY  
PENALTY CORNER SHOOTING 
Antonio Antonov, Dafina Zoteva, Olympia Roeva



ISSN 2534-9597 (Print)
ISSN 2535-0145 (Online)

MODEL FOR CONDITIONAL TRAINING  77-86 
OF ELITE FEMALE VOLLEYBALL PLAYERS  
Julian Karabiberov

RESEARCH ON ANTHROPOMETRIC FACTORS  87-98 
AND BALANCE STABILITY OF FIGURE SKATERS 
Tatiana Yordanova

INFLUENCE OF A LUCUMABASED  99-112 
CARBOHYDRATE BEVERAGE ON ATHLETES 
Rumyana Krasteva, Albena Durakova, Adelina Bogoeva, Kornelia Choroleeva

EXPLOITING THE COGNITIVE-PHYSICAL-EMOTIONAL 113-124 
INTERCONNECTION: MOTOWORDS AND THE DISTAL METHOD 
Konstantinos G. Papageorgiou

AUTHOR’S GUIDELINES  125-131 



 JOURNAL of Applied Sports Sciences  01/2020

3

DOI: 10.37393/JASS.2020.01.1

EXERCISE UNDER DEATH-ANXIETY: INVESTIGATING 
INDIVIDUAL EXERCISE PSYCHOLOGY AND BEHAVIOR 
FROM PERSPECTIVE OF TERROR MANAGEMENT AND 

BEHAVIORAL IMMUNE SYSTEM INTRODUCTION
Xuan Pan

School of Sports Economics and Management,  
Central University of Finance and Economics, Beijing, China

ORCID 
Xuan Pan https://orcid.org/0000-0003-3554-9549

ABSTRACT
The outbreak of COVID-19 has spread worldwide and become the world’s leading health 

concern. Individuals are advised to stay inside and do exercise at home to avoid exposure to 
the disease and their psychological state is concerned. This study aims to investigate physical 
exercise behavior and psychological states during COVID-19, and to provide helpful sugges-
tions for making right policies or designing effective intervention programs to help the mass 
respond to the pandemic.

Methods: we tested the hypotheses by conducting a national survey among 542 individuals, 
the data covered 28 provinces in China. Information about physical exercise habits, psycho-
logical states, perceived infection likelihood, perceived threat, attitudes towards exercise, and 
demographics was collected. A series of T-tests were applied to test the hypotheses.

Results: The individuals who do exercise both before and during COVID-19 outbreak in-
creased the physical exercise frequency and reduced the categories of physical activities dur-
ing COVID-19. Individuals who perceive high-level threat increased future exercise time and 
consumption, whereas individuals surrounded by more confirmed cases (high-level objective 
threat) increased current exercise frequency and intensity. With the company of family members, 
individuals’ exercise intention, frequency, intensity and the possibility of future exercise time and 
activities was significantly higher.

Conclusion: Under the threat of COVID-19, proximal defense (self-preservation) and distal 
defense (self-esteem enhancement) motivate individuals to increase exercise frequency. Individ-
uals reduce types of physical activities and do exercise with family members to receive psycho-
logical security. Terror management theory and behavioral immune system provide theoretical 
explanations on individuals’ exercise behavior and psychology.

Key words: COVID-19, terror management theory, behavioral immune system, physical 
exercise behavior and psychology

INTRODUCTION
The start of the 2020s was marked by a 

novel coronavirus called COVID-19 (previ-
ously 2019-nCOV). This coronavirus is highly 

contagious, transmitted through droplets, con-
tacts and feces, from human to human. The 
outbreak of the coronavirus has spread world-
wide and become the world’s leading health 
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concern. On January 30, 2020, the World Hea-
lth Organization (WHO) declared that COV-
ID-19 outbreak is a public health emergency 
of international concern (PHEIC). On March 
11, WHO made the assessment on the spread 
and severity of COVID-19 and characterized it 
as a pandemic. By the end of April 16, 2020, a 
total of 2064,815 people had been infected and 
the coronavirus had killed hundreds and thou-
sands of people (137,078 deaths) all over the 
world1, causing major panic and public con-
cerns. The number of infected people is rising 
in the world, posing a huge public health threat 
of unknown magnitude. Currently, there is no 
cure or vaccine available for COVID-19. Con-
firmed patients have to rely on their own im-
mune system to fight against the coronavirus 
and get recovered. Individuals show worried, 
panic and anxious emotions towards COV-
ID-19 and face death threat. To control the out-
break, the governments in some countries has 
taken prompt and protective measures. Italy 
government ordered total education shutdown 
to restrict the spreading of COVID-19. In Chi-
na, the local government put Wuhan city (the 
epicenter) under quarantine, extended national 
holidays, closed public areas, and postponed 
school classes and production resumption and 
several provinces declared state of emergency 
over COVID-192. 

In response to COVID-19, the public has 
been advised by health authorities to reduce 
travelling and stay at home to limit exposure to 
the virus (Chen, Mao, Nassis, et al., 2020). Var-
ious health authorities issued safety recommen-
dations for taking precautions, such as wearing 
medical masks, washing hands, avoiding going

infected individuals, home quarantine or home 
stay is the fundamental safety measure to avoid 
infection. Although these directives are highly 
commendable and necessary, home quarantine 
during the outbreak might discourage outdoor 
physical activity and exercise, and increase 
sedentary behaviors (e.g., sitting or lying down 
for longer screen time, irregular sleep patterns 
and diets), which result in an increased risk for 
weight gain and physical health. For individu-
als with exercise habits, their physical exercise 
pattern would change a lot.

Moreover, Wang, Zhang, Zhao, et al, (2020) 
and Brooks, Webster, Smith, et al, (2020) sug-
gest that home quarantine during COVID-19 
outbreak might have negative effects on mental 
health. Quarantined individuals reported anxi-
ety, depression, stress, exhaustion, detachment 
from others, etc. (Brooks, et al., 2020). De-
spite this, the ongoing pandemic situations also 
leads to anxiety, panic, fear and inconvenience. 
The worst situation is that individuals might 
face death threat, since COVID-19 had caused 
137,078 death cases till April 16, 2020. To some 
extent, the outbreak discourages exercises for 
limited space and worries on potential infec-
tions. However, physical exercise is evidenced 
to be positively associated with physical and 
psychological health (Biddle & Multrie, 2007; 
Luan, Tian, Zhang, et al., 2019). Individuals are 
advised to do physical exercise at home by health 
authorities to avoid exposure to the coronavirus 
and keep fit. The perceived health risk, negative 
psychological states, and death threat caused by 
COVID-19 might motivate individuals to do or 
increase exercise to defend against the virus. 
Therefore, whether COVID-19 decreases or 
increases individual physical exercise in real-
ity is unclear. Furthermore, what’s the relation-

to crowded places or mass gatherings, to reduce 
the exposure to the virus and its spread. For un-

1  Johns Hopkins University. Coronavirus 2019-nCoV Global Cases by Johns Hopkins CSSE. Available at: 
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6. [ac-
cessed 16.04.2020].

2 https://www.chinadaily.com.cn/a/202003/05/WS5e5ae390a31012821727b4ba.html [accessed on March 6, 2020]
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ship between psychological health and physical 
exercise behavior? In the long run, what’s the 
effect of ephemeral psychological states formed 
during COVID-19 outbreak on future physical 
exercise and sports activities? 

To answer the questions above, this study 
applied terror management theory (social psy-
chology theory) and behavioral immune sys-
tem (evolutionary psychology) in sports sci-
ence context, and collected 542 pieces of data 
in a survey to explore the individual physical 
exercise pattern, and the relationship between 
physical exercise and psychological states em-
pirically under the special condition of COV-
ID-19 outbreak. This research is of high neces-
sity and importance and could provide relevant 
public departments with guidelines for design-
ing appropriate policies and intervention pro-
grams from sports psychology perspective, and 
help the mass relieve of fears and adaptation to 
the pandemic. 

The organization of this paper is as follows. 
First, we discuss theoretical backgrounds of 
terror management theory and behavioral im-
mune system, and how they can be applied in 
sports psychology context. Secondly, we for-
mulate hypotheses on physical exercise pattern 
dynamics faced with pandemic, psychology of 
physical exercise and sports activities on the 
basis terror management theory and behavioral 
immune system. Thirdly, we test the hypoth-
eses through a survey. Finally, this paper con-
cludes with a discussion of research findings, 
theoretical and practical implications, and fu-
ture research directions. 

THEORY  AND  HYPOTHESES  DE-
VE  LO P  MENT 

Theoretical background
COVID-19 outbreak primed everyone’s 

thoughts about vulnerabilities to danger and 
death. COVID-19 is highly contagious, for 
they proliferate rapidly in human’s lungs once 

the coronavirus enters into human body, pos-
ing a life threat to individuals. Individuals who 
are confirmed suffer a great deal from the acute 
symptoms, which bring subsequent negative in-
fluence on their life, work or studies. Besides, 
as the number of death cases is rising and there 
is no available treatment or vaccine for the dis-
ease, individuals are afraid and are under death 
anxiety. Based on research on sports psychol-
ogy, doing physical exercise is considered to be 
one of the ways to alleviate negative emotions, 
enhance self-esteem (Sonstroem & Morgan, 
1989) and enhances health conditions. The ba-
sic tenet of terror management theory suggests 
that individual’s awareness of death and the 
potential overwhelming existential anxiety mo-
tivates individuals to deny mortality (Pyszczyn-
ski, Greenberg, & Solomon, 1999), maintain 
faith in one’s cultural world view, and acquire 
self-esteem in order to eliminate or reduce the 
existential terror (Arndt, Solomon, Kasser, & 
Sheldon, 2004). Therefore, in this context, it is 
reasonable to apply terror management theory 
to address how the exercise behavior changes 
and explain the underlying psychology of the 
exercise behavioral changes during COVID-19. 
Besides, COVID-19 is a kind of infectious dis-
ease and research on behavioral immune sys-
tem indicates that enhancing self-image is one 
of the ways individuals use to manage this 
threat of infectious disease (Ackerman, Tybur, 
& Mortensen, 2018), where physical exercise 
could help improve self-image through main-
taining a slim or strong figure. Therefore, ter-
ror management theory and behavioral immune 
system constitute the theoretical foundations of 
this research. 

Terror management theory
Terror management theory suggests that like 

all other animals, the most basic of all human 
motives is an instinctive desire for continued 
life, or self-preservation, and the other more 
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specific motives are ultimately rooted in this 
basic evolutionary adaptation (Pyszczynski, 
Greenberg, & Solomon, 1997). The primary 
difference between humans and other animals 
is that humans possess cognitive capacities that 
make them explicitly and painfully aware of 
the inevitability of mortality. Thereby, humans 
have invented a meaningful defense system to 
manage terror. Terror management theory posits 
that this terror is managed by a symbolic dual-
component cultural anxiety buffer (Pyszczyns-
ki, et al., 1997), consisting of a) an individual’s 
personalized version of the cultural worldview, 
and b) self-esteem. Cultural worldview refers 
to beliefs about the nature of reality shared by 
groups of people, a set of standards through 
which one can attain a sense of personal value, 
and the promise of literal and/or symbolic im-
mortality to those who live up to these standards 
(Pyszczynski, et al., 1997). Self-esteem refers 
to the degree to which individuals feel positive 
about themselves (Leary & Baumeister, 2000), 
or to the sense of personal value, which is at-
tained through believing that one is living up to 
the standards of value that belongs to cultural 
worldview. The two structures of cultural world-
view and self-esteem are empirically proved to 
provide protection from deeply rooted fears of 
death and vulnerability and function to buffer 
anxiety resulting from mortality salience. 

Furthermore, Pyszczynski et al (1999) ex-
tended terror management theory into a dual 
process model, which provides two general 
modes of proximal and distal defense. Proxi-
mal defenses refer to rational threat-focused 
attempts to remove conscious death-related 
thoughts from local attention by active sup-
pression of such thoughts or by cognitive dis-
tortions that push the problem of death into 
the distant future. In contrast, distal defenses, 
referring to cultural worldview defense and 
self-esteem enhancing strategies deal with 
unconscious thoughts of death by making in-

dividuals capable of construing themselves to 
be valuable in a meaningful universe. The two 
modes of defenses respond to the problem of 
death in different ways and operate in different 
situations (Pyszczynski et al., 1999). However, 
proximal defense is not a real solution to the 
problem of death and its effects are instant and 
temporal because of its limited use in coping 
with the ultimate fear of annihilation which 
emphasizes on the needs for self-esteem and 
faith in the cultural worldview. 

Apart from that, emotional attachment pro-
posed by Hart, Shaver and Goldenberg (2005), 
serves as another psychological structure to 
control death anxiety. Attachment theory pro-
poses that individuals activate the attachment 
systems in face of threats, such as death, illness, 
failure and then seek support from attachment 
figures (e.g., parents, close friends, or roman-
tic partners) (Bowlby, 1980; Florian, Miluincer, 
& Hirschberger 2002). Rindfleisch, Burroughs 
and Wong (2009) found that brands or products 
could also be sources of emotional attachment, 
performing the same functions as attachment 
figures. Thereby, individuals could seek emo-
tional support from familiar persons or products 
when they are aware of the inevitability of mor-
tality. Combining terror management theory 
with attachment theory, where both theories 
portray human beings as vulnerable and in need 
of protection, support, and encouragement, the 
security system consisting of proximal defense, 
distal defense (cultural worldview, self-esteem) 
and attachment is constructed. 

Behavioral immune system 
Since individuals’ biological immune sys-

tems are unlikely to have all immune-relevant 
genes necessary to protect the body against all 
types of encountered threat, in light of the costs 
and imperfections of biological immune sys-
tems, researchers of evolutionary psychology 
have hypothesized that individuals also possess 
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a set of behavioral immune systems that func-
tions as a motivational system to help protect 
higher organisms from bacteria, viruses, para-
sitic disorders and infections, avoid exposure to 
pathogen and mitigate the threat of disease by 
changing cognition, affect, and behavior before 
it comes into contact with the body (Schaller, 
2011; Ackerman, Hill, & Murray, 2018; Ty-
bur & Lieberman, 2016; Prokosch, Gassen, & 
Ackerman, 2019). Behavioral immune system 
is seen as a complement and works as another 
defensive mechanism to mitigate the threat of 
disease before infection occurs.

Behavioral immune system exhibits func-
tional flexibility - sensibility to the costs and 
benefits of pathogen avoidance, and over gen-
erality - propensity to activate even in cases 
where pathogen threats are absent. Functional 
flexibility is based on personal and contextual 
sensitivity, where factors implying vulnerability 
predict stronger responses whereas factors im-
plying relative safety predict muted responses. 
Over generality reacts to the ever-changing, 
high-variability and hard-detection of patho-
gen. Although some cues like obesity, elderly 
appearance, disability are not infectious, behav-
ioral immune system is activated to avoid the 
costs of potentially missing true disease threats. 

Outputs of behavioral immune system can 
be classified into reactive and proactive re-
sponses (Ackerman, et al., 2018). Individuals 
make reactive responses in presence of infor-
mation implying an immediate infection risk. 
These responses are generally in the form of 
avoidant or prophylactic behaviors (Curtis, 
de Barra, & Aunger, 2011; Tybur, Lieber-
man, Kurzban, & DeScioli, 2013). Proactive 
responses target long-term threat of illness in 
the form of habitual actions. For instance, daily 
hygiene behaviors can protect oneself from the 
persistent threat of bacteria and virus (Curtis 
& Biran, 2001). Keeping an exercise habit to 
strengthen body resistance also qualify as pro-

active management of long-term infection risk. 
COVID-19 is highly contagious and is trans-

mitted in various ways. Individuals worldwide 
are under the infection risk. Even individuals 
who get recovered from the coronavirus are 
also faced with the probability of reinfection. 
As health authorities suggest, avoiding expo-
sure to the coronavirus and doing moderate ex-
ercise, both reactive and proactive, are current 
ways to fight against COVID-19. Therefore, 
behavioral immune system is appropriate for 
explaining the significance of doing exercise at 
home as a proactive response.

Hypothesis development 
COVID-19 is quickly spreading all over the 

world, posing an urgent threat to global health. 
Although the fatality rate of COVID-19 is not as 
high as SARS and MERS, it has so far resulted 
in more death cases (Mahase, 2020) (COV-
ID-19, 137,078 deaths, data updated to April 16 
2020; SARS, 774 deaths; MERS: 858 deaths). 
The presence of COVID-19 threatens individu-
als’ life and well-being to a great extent. Nega-
tive emotions like anxiety, worry, panic derived 
from COVID-19 are inevitable. From the per-
spective of terror management theory, the out-
break of COVID-19 motivates individuals to do 
physical exercise. For one reason, human being 
is helpless ahead of natural disasters, subject to 
the same need to adapt to external circumstances 
in order to survive and reproduce as other crea-
tures (Solomon, Greenberg, & Pyszczynski, 
2004). During the outbreak of COVID-19, indi-
viduals stay at home surrounded by the terrible 
news on COVID-19 at any time. Regular physi-
cal exercise is advocated to lower perceived risk 
for certain diseases and health problems. When 
mortality concerns are conscious, health-rele-
vant decisions (e.g. exercising) will be guided 
by proximal motivational goal of reducing per-
ceived vulnerability to a health threat given 
the biological proclivity for self-preservation 
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and removing death-related thoughts from fo-
cal attention (Ardnt, Routledge, & Goldenberg, 
2006). Bozo, Tunca and Simsek (2009) found 
that younger participants in temporal proximity 
to death show death anxiety and tend to report 
more health-promoting behaviors.

The psychological structure of self-esteem 
functions to provide protection against death 
anxiety. Typical ways of defending self-esteem 
are displaying cultural valued attributes, behav-
iors and achievements, fulfilling cultural valued 
roles, and engaging defensive reactions (Green-
berg, Solomon, & Pyszczynski, 1997). Research 
on psychology of sports indicates that physical 
exercise improves self-esteem (Sonstroem & 
Morgan, 1989; Fernández-Bustos, Infantes-
Paniagua, et al., 2019; Tóth, Lőkös, Sipos et al., 
2019), not only through enhancing self-image 
(shaped body figure) and then increasing self-
worth, but also through conforming to the cul-
tural values of “more exercise, more health” and 
the national fitness program (the State Council, 
2006). Individuals who participate in a fitness 
program regularly or keep an exercise habit are 
living up to standards of values determined in 
the worldview. As a result, individuals could 
enhance their self-esteem by increasing physi-
cal exercise to avoid death anxiety caused by 
COVID-19. Research of Arndt, Schimel and 
Goldenberg (2003) demonstrates that the in-
crease in fitness intentions offers a response to 
conscious death concerns (proximal defense) 
and functions as distal defenses through which 
individuals derive self-esteem and thus cope 
with unconscious death concerns. Therefore, it 
is reasonable to speculate that during the out-
break of COVID-19, individuals will increase 
physical exercise to cope with conscious and 
unconscious death concerns from the perspec-
tive of terror management theory.    

Research on people’s psychological re-
sponses to infectious disease also provides in-
sights. Since no available vaccine or cure exists, 

the confirmed patients or uninfected persons 
have to rely on their own immune systems to 
defeat the disease. Literature on behavioral im-
mune system suggests that exposure to pathogen 
cues (i.e. the novel coronavirus in this context) 
in external environment (health risk) would 
motivate avoidant or prophylactic behaviors 
(Tybur, Lieberman, Kurzban, et al., 2013), such 
as self-improvement behaviors (Ackerman, Ty-
bur, & Mortensen, 2018). The heightened risk 
of illness will lead individuals to shift energetic 
resources inward. In this case where individu-
als are threatened by the mortality risk from un-
controllable COVID-19, they are motivated to 
take proactive actions for survival and mainte-
nance. Physical exercises belong to behavioral 
immune systems and are believed to enhance 
body immune system and be beneficial for one’s 
health. Therefore, individuals would take physi-
cal exercise as preemptive behaviors to mini-
mize the threat posed by COVID-19. Integrat-
ing research on behavioral immune system and 
terror management theory, we hypothesize that:  

H1: During COVID-19, individuals will 
increase physical exercise to cope with the vi-
rus. The more death threat individuals feel, the 
more physical exercise they do.

In addition, the death fear caused by CO-
VID-19 not only influences the amount of in-
dividual physical exercise, but also the number 
of physical activity types. Ke’s (2009) research 
found that individuals will respond to death 
stimuli by selecting familiar or favored brands 
or products, manifested as reduced types. In the 
same vein, individuals surrounded by the news 
and reports on COVID-19 will also choose fa-
miliar physical activities to maintain psycho-
logical security, which protects individuals 
from anxiety derived from mortality and vul-
nerability. From the perspective of behavioral 
immune system, the pathogen concerns brought 
by COVID-19, increases the perceived risk of 
uncertain decisions, leading to reduced desire 



 JOURNAL of Applied Sports Sciences  01/2020

9

for social affiliation with strangers or unfamil-
iar stimuli (Sacco, Young, & Hugenberg, 2014; 
Huang, Ackerman, & Sediovskaya, 2017). In 
the end, the types of physical activities individ-
uals do during the outbreak are reduced. Taken 
together, we hypothesize that:

H2: During COVID-19, the types of physi-
cal activities individuals choose to do will be 
reduced.  

As terror management theory suggests, indi-
vi duals’ concern on death may exert powerful 
effects on interpersonal affiliations and ideolo-
gical allegiances. Yum, and Schenck-Hamlin 
(2005) found that individuals would increase 
in  terpersonal communications to eliminate or 
re  duce terror caused by 9/11 incident. When 
con  fronted with death, individuals would aro-
use a deeply rooted, largely unconscious de-
sire to avoid being isolated from others (Wis-
man & Koole, 2003) and respond positively 
to people who support their cultural values or 
in-group members (Pyszczynski, et al., 1997). 
Briefly speaking, affiliation serves as a defense 
of one’s cultural worldviews and mortality sali-
ence increases individuals’ tendency to affi-
liate with their in-group members (Wisman & 
Koole, 2003). Besides, as the third psychologi-
cal mechanism, emotional attachment suggests, 
in dividuals will activate their attachment sys-
tems and seek proximity and support from clo-
se groups instinctively when confronted with 
death, illness, or failure, to maintain a sen se of 
psychological security (Hart, Shaver, & Golden-
berg, 2005). Therefore, individuals will in cre ase 
contacts with close groups to acquire emo  tional 
attachments when faced with death threat.

Family members belong to the in-groups or 
close groups, and in most cases share the same 
cultural worldviews. Physical exercise is a typi-
cal way of increasing interpersonal connections 
and is positively associated with emotional 
well-being (Penedo & Dahn, 2005; Steptoe & 
Butler, 1996). Therefore, during the outbreak of 

COVID-19, if one’s family members also par-
ticipate in physical exercise, individuals would 
follow family members’ behaviors and do more 
exercise to defend cultural worldviews and re-
lieve death anxiety. At the same time, individu-
als could receive emotional attachment from 
family members during exercises (Florian, Mi-
kulincer, & Hirschberger, 2002). A combined 
research on behavioral immune system found 
that disease threat was positively related to 
greater conformity to social norms (Ackerman, 
Hill, & Murray, 2018; Murray & Schaller, 2012; 
Wu & Chang, 2012) and increased collectivism 
(Fincher, Thornhill, & Murray, 2008), there-
fore, it is postulated that:

H3: During COVID-19 individuals will do 
more physical exercise in the company of fam-
ily members. 

Altogether, this work expands our under-
standing of how infectious disease COVID-19 
impacts on individual physical psychology and 
behavior by demonstrating that COVID-19 con-
cerns (a) motivate individuals to do more physi-
cal exercise for enhancing health conditions and 
self-esteem, (b) reduce types of physical activi-
ties for psychological security, and (c) induce 
individuals to do more exercise in the company 
of family members. 

METHODS  
The outbreak of COVID-19 across China 

restrained us from doing field study, therefore, 
online questionnaire serves as an optimum op-
tion. We conducted an online survey relying on 
a reputable Chinese market research institute 
called Wenjuanxing and examined the hypoth-
eses. The outbreak of COVID-19 and lock-
down policy of China government is a natural 
reminder of mortality salience. Thus, everyone 
is under mortality threat. Individuals are afraid 
of catching the virus and its subsequent terrible 
symptoms. Individuals’ emotions and behaviors 
reflect real and instant reactions to death threat. 
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Physical exercise is one of the ways to enhance 
immune systems and preserve health. To some 
extent, the amount and intensity of one’s physi-
cal exercise reflect one’s positive response to 
COVID-19. The questionnaire was designed to 
examine the influence of COVID-19 on indi-
vidual psychology and exercise behaviors. 

Sample and Procedure 
The questionnaire was organized in the fol-

lowing manner: In the beginning, introductions 
of the survey were provided. In the informed 
consent form, we assured participants that the 
information they would provide would remain 
anonymous and that their participation was 
voluntary. In the main part, questions on daily 
exercise habit before and during COVID-19 
were presented, including exercise motivation, 
perceived threat, perceived infection likelihood, 
perceived curability, pandemic situations, atti-

tudes towards the inhibiting effects of physical 
exercise on COVID-19, intention to increase 
physical exercise time and activities. In the end, 
demographic information was asked. 

The questionnaire was distributed in two 
batches. In the first batch, we distributed the 
questionnaire without limits throughout 28 
provinces across China during COVID-19 out-
break. In the second batch, special attention was 
paid on areas with severe outbreaks, including 
Hubei, Henan, Zhejiang and Guangdong prov-
inces. We invited participants from these four 
provinces to answer the questionnaire. In to-
tal, 542 participants volunteered to participate 
in the survey in exchange for 4-5 RMB (0.57-
0.71 US dollars). The demographic information 
about the participants is provided in Table 1. No 
demographic differences were found between 
participants from the two batches. Participants’ 
exercise information is shown in Table 2.

Table 1. Demographics of Participants (total=52)

Demo-
graphics 

Variable N P % Demographics Variable N P %

Gender Male 352 64.9 Occupation
(continued) 

Migrant workers 3 0.6
Female 190 35.1 Others 9 1.7

Age < 18 4 0.7 Education
 

Senior high or below 48 8.8

18~25 134 24.7 Junior college 80 14.8
26~30 158 29.2 Bachelor 377 69.6
31~40 183 33.8 Master or above 37 6.8
41~50 45 8.3 Area

 
> 1000 42 7.7

>51 18 3.3 500-1000 209 38.6
Occupation Students 81 14.9 100-499 200 36.9

Workers 21 3.9 < 99 91 16.8
Medical personnel 9 1.7 Exercise history Never do exercise 83 15.3
Administrators 191 35.2 < 1 year 44 8.1
Non-administrators 134 24.7 1-2 years 113 20.8
Freelancers 39 7.2 2-5 years 163 30.1
SECH personnel 23 4.2 5-8 years 69 12.7
Officials 30 5.5 8-10 year 24 4.4
Retired 2 0.4 > 10 years 46 8.5

Note: N=number, P=percentage, SECH=scientific, education, culture and health. Area is classified ac-
cording to number of COVID-19 confirmed cases on 2020 February 1st in participant’s current resi-
dence (province), where >1000 represents more than 1000 confirmed cases in the participant’s current 
residence. For example, Hubei province has confirmed cases above 1000, so participants in Hubei 
province are classified as 1. Exercise history measures how long the participant keep the exercise habit, 
in which participants who “never do exercise” do not keep an exercise habit.
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Table 2. Exercise Frequency, Duration and Companion before and during COVID-19 outbreak
Exercise before COVID-19 Exercise during COVID-19

N P % N P %
Exercise frequency
2-3 times a day 46 8.5 54 10
once a day 133 24.5 136 25.1
4-5 time a week 106 19.6 75 13.8
2-3 times a week 129 23.8 91 16.8
once a week 45 8.3 56 10.3
Never do exercise 83 15.3 130 24.0
Exercise duration
<30 minutes 98 18.1 143 26.4
30-60 minutes 266 49.1 199 36.7
>60 minutes 66 12.2 44 8.1
It depends 29 5.3 26 4.8
Never do exercise 83 15.3 130 24.0
Exercise companion
Alone 250 46.1 232 42.8
With family member 82 15.1 150 27.7
With friends 118 21.8 26 4.8
With club members 9 1.7 4 0.7
Never do exercise 83 15.3 130 24.0

Note: N=number, P=percentage

Measures 
Most of our measurements were adapted 

from previous studies. Exercise frequency, 
type, duration, and intensity were used to mea-
sure individuals’ weekly habitual physical ex-
ercise behavior with the questionnaire adapted 
from Kriska and Caspersen (1997), Godin and 
Shephard (1985). Exercise frequency contains 
six levels, 1= 2-3 times a day, 2=once a day, 
3=4-5 times a week, 4=2-3 times a week, 5= 
once a week, 6= never do exercises. A multiple-
choice question was set to measure individuals’ 
daily exercise type, including ball games, aero-
bic sports, training with fitness facilities, yoga, 
Kungfu, exercise with Wii or Switch, training 
with mobile exercise apps, etc. Exercise dura-
tion lasts from less than 30 minutes to more 
than 60 minutes (1= less than 30 min, 2=30-60 
min, 3= more than 60 min, 4= unfixed). Exer-
cise intensity is classified into 4 levels (1= with 
slight body heat, 2= with slight body sweat, 3= 
with moderate body sweat, 4= with drip sweat). 
We also asked respondents whether there were 
with companions when doing exercises (ex-

ercise companion). Companions range from 
family member, friends to club members (1= 
alone, 2= with family members/relatives, 3= 
with friends, 4= with club members). These 
items constitute the composite score of indi-
vidual physical exercise. The motivation to do 
physical exercise scales were adapted from Al-
lender, Cowburn and Foster (2006). Individu-
als’ emotions were measured with PANS scale 
(Watson, Clark, & Tellegen, 1988), with 4-point 
scale where 1=none, 4=very strong. The mea-
sured emotions included anxiety, panic, anger, 
worry, disap pointment, confusion, happiness 
and hope   fulness. 

Measures on exercise intention, perceived 
threat, perceived infection likelihood, perceived 
curability, pandemic situations, attitudes to-
wards the inhibiting effects of physical exercise 
on COVID-19 were created for this study. The 
intention to do exercises alone or with a family 
member during COVID-19 was measured with 
a 7-point Likert scale (1= do not want at all, 
7= want to do anytime). The perceived threat of 
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COVID-19 was examined through three dimen-
sions in a 7-point scale - threat on life, threat 
on work (1= no threat at all, 7= huge threat), 
and perceived curability (1= totally impossible, 
7=totally possible). Perceived curability is a re-
versed item, so this item was not included when 
measuring reliability and validity of perceived 
threat construct. We asked the perceived infec-
tion likelihood of oneself, one’s family member 
and the public in one’s current residence from 
each participant with a 7-point scale (1= totally 
impossible, 7=totally possible). Pandemic situ-
ations were calculated by summarizing whether 
there was a confirmed case in one’s commu-

nity/village, workplace/school, city/town, and 
whether known people got infected (1= there 
are confirmed cases, 0=none). Individual’s at-
titudes towards the inhibiting effects of physi-
cal exercise on COVID-19 (attitudes towards 
exercise) was measured by two items, “doing 
physical exercise is good for improving im-
mune systems”, “doing physical exercise helps 
fight against COVID-19”, through 7-point scale 
where 1= strongly disagree, 7=strongly agree. 
Individuals’ possibility to increase physical ex-
ercise time and sports activities in the future 
was examined with a 7-point scale (1= totally 
impossible, 7=totally possible). 

Table 3. Scales, Means, and Factor Loadings of Constructs
Number Items Factor loadings Mean (SD)
Exercise intention during outbreak (alpha =.859, CR =.943, AVE =.876)
EID1 Your exercise intention .943 4.93 (1.48)
EID2 Your family member’s exercise intention .929 4.56 (1.49)
Negative emotions (alpha =.792, CR =.865, AVE = .615)
NE1 Anxiety .830 2.53 (0.76)
NE2 Worry .790 2.90 (0.83)
NE3 Panic .766 2.35 (0.89)
NE4 Disappointment .750 2.32 (0.87)
NE5 Anger (D) .505 2.14 (1.03)
NE6 Confuse (D) .570 2.29 (0.89)
Perceived threat (alpha =.695, CR =.863, AVE =.760)
PT1 Life .921 5.13 (1.47)
PT2 Work .820 5.54 (1.34)
Perceived curability 5.45 (1.30)
Perceived infection likelihood (alpha =.871, CR =.908, AVE =.767)
PL1 Yourself .851 3.19 (1.53)
PL2 Family member/relatives .839 3.46 (1.55)
PL3 The public .935 3.96 (1.48)
Local infection situations 
LIS1 Whether there are confirmed case in your community/village
LIS2 Whether there are confirmed case in your workplace/school
LIS3 Whether there are confirmed case in your city/town
LIS4 Whether known people get infected
LIS5 No confirmed cases around
LIS6 Not quite clear 
Attitudes towards exercise (alpha =.551, CR =.816, AVE =.690)

AE1 Doing physical exercise is good for improving immune 
systems .809 6.15 (0.85)

AE2 Doing physical exercise helps fight against COVID-19 .839 5.50 (1.16)
Sports activities (time and money) in the future (alpha =.792, CR =.906, AVE =.827)

SC1 Individuals’ possibility to increase physical exercise 
activities in the future .900 5.22 (1.36)

SC2 Individuals’ possibility to increase physical exercise 
time in the future .919 5.34 (1.32)
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DATA ANALYSIS AND RESULTS 
Before examining the hypotheses, we first 

tested nonresponse bias and common method 
bias. Nonresponse bias was not a concern for 
our research since data were collected from an 
online platform. Two batches of participants 
volunteered and agreed to fill in the question-
naire, and no demographic differences were 
found between them. Given all the data were 
collected from a single source at one point, 
there was a potential for common method bias. 
Harman’s single-factor test was applied (Pod-
sakoff, Mackenzi, Lee et al, 2003) to check 
common method variance. The results of Har-
man’s single-factor test classified the items 
into 12 variables with eigenvalues greater than 
1, explaining a total of 79.3% variance. The 
first variable accounted for 25.5% of the vari-
ance, less than the benchmark 30%, suggesting 
that common method bias was not a problem 
in this research. 

Then, we employed confirmatory factor 
analysis to examine reliability and validity 
of the constructs. As Table 3 shows, the fac-
tor loadings of all the items were higher than 
.7, except two items of negative emotions 
which were .505 and .570, thus we excluded 
the anger and confusion from the negative 
emotions. The values of composite reliabil-
ity ranged from .816 to .943, all greater than 
the threshold .7. The Cronbach’s alpha coef-
ficients of the constructs ranged from .551 
to .871, with perceived threat (alpha = .695) 
and attitudes towards exercise (alpha = .551) 
lower than .7. Except attitudes towards exer-
cise, the construct reliability was acceptable. 
We then examined construct validity using av-
erage variance extracted (AVE). As shown in 
Table 3, the values of AVE ranged from .528 
to .876, all above the benchmark .50 (Fornell 
& Larcker, 1981). In addition, the values of 
AVE were greater than square correlations 

of these constructs with any other variables. 
Thus, the convergent validity and discrimi-
nant validity is reached. Based on the above 
analysis, we can conclude that the measure-
ments are reliable and valid except attitudes 
towards exercise.  

Hypothesis Testing 
As Table 2 shows, the COVID-19 outbreak 

discouraged individuals to do physical activi-
ties in general, as 459 vs 412 participants do 
exercise at least once a week before vs during 
the outbreak. However, Table 3 demonstrates 
that the average score of anxiety, worry and 
panic was significantly higher than 2.0 during 
the outbreak. Converting the variable “exer-
cise frequency” into weekly exercise frequen-
cy, participants who did physical activities 
both before and during the outbreak (physi-
cal exercise activists) increased exercise 
frequency to a marginally significant extent 
(N = 375). A paired T-test was done, and we 
found that they increased exercise frequency 
from 5.90 to 6.37 times per week marginally 
significantly (p<0.1, Cohen’s d=.09). Besides 
exercise frequency, more participants did ex-
ercise alone due to home quarantine (1.73 
vs 1.52, p<0.00, Cohen’s d=.23). Excluding 
those whose exercise time was unfixed, the 
remaining 344 participants exercised less 
during COVID-19 outbreak (1.88 vs 1.78, 
p<0.01, Cohen’s d=.16). Therefore, we can 
say that they exercised more frequently, most 
of them did physical activities alone, but the 
exercises lasted less time. Their reasons for 
doing exercise: improving health (N=326), 
interests (N=152), losing weight (N=129) and 
relieving feelings (N=125) were the most fre-
quently cited. The number of participants do-
ing exercise for relieving feelings increased 
significantly from 99 to 125, as shown in 
Table 4. 
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Table 4. Frequency of motivations to do physical exercise before and during COVID-19 out-
break

Motivations Before COVID-19 During COVID-19
Improving health 328 326
Interests 188 152
Losing weight 169 129
Entertainment 54 49
Relieving feelings 99 125
Killing time 64 118
Social interactions 17 11

We then analyzed the relationship between 
death anxiety caused by COVID-19 and indi-
vidual physical exercise. Participants who did 
exercise at least once a week during the out-
break were examined (N=412). Death anxiety 
is measured through objective and perceived 
threat. We assessed objective threat3 by taking 
into account whether there were confirmed 
cases in community/village, in workplace/
school, in city/town, and whether known peo-
ple got infected. If one of the four situations 
occurred, participants filled 1 in the blank. 
If two situations occurred, participants filled 
2 for the same token. The larger the number, 
the higher the objective threat. T-test results 
showed that the higher the objective threat, 
more frequently participants did physical ex-
ercise. We divided the participants who did ex-
ercise during the outbreak into two groups ac-
cording to their score in objective threat (high 
threat ≥ 2; low threat<2). After comparing 
physical exercise of two groups, we found that 
the weekly exercise frequency of participants 
in high-threat situations was higher than that 
of ones in low-threat situations significantly 
(7.10 vs 5.84, p<0.05, Cohen’s d=.24) and the 
exercise intensity was marginally higher (1.84 
vs 1.70, p<0.1, Cohen’s d=.21). Individuals’ 
perceived threat was measured with three 
items - the extent of life threat and work threat 

ity. We transformed life threat and work 
threat into a composite variable “subjective 
threat” by giving equal weights. For partici-
pants who perceived huge subjective threat 
(≥ 5.5), the possibility of increasing exercise 
time in the future was higher than that of the 
participants who perceived lower subjective 
threat (5.72 vs 5.26, p<0.01, Cohen’s d=.39). 
Moreover, for participants who perceived that 
COVID-19 curability was higher (≥ 6), the 
possibility of increasing exercise time (5.61 
vs 5.15, p<0.01, Cohen’s d=.38) and sports 
activities (5.74 vs 5.29, p<0.01, Cohen’s 
d=.39) in the future was larger. Participants 
who showed differences in subjective threat 
and perceived curability, demonstrated no 
significant difference in exercise frequency, 
intensity, and time during COVID-19 out-
break. To sum up, hypothesis 1 was sup-
ported. Physical exercise activists increased 
exercise frequency during COVID-19. It is 
interesting to find that objective threat of CO-
VID-19 makes temporal impacts on individu-
als’ physical exercise, such as more frequent 
and intense exercise, whereas perceived threat 
of COVID-19 makes distal impacts, such as 
increasing exercise time and sports activities. 

Hypothesis 2 states that individuals will 
reduce types of physical activities in response 
to COVID-19. T-test showed that, for physical 
exercise activists, the types of physical exer-

3 We use objective threat to avoid the influence of trait anxiety.

caused by COVID-19, and perceived curabil-
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cise they did before were significantly more 
various than that during COVID-19 (2.39 vs 
2.24, p<0.01, Cohen’s d=.19), supporting H2. 
Hypothesis 3 proposes that individuals will 
do more physical exercise in the company of 
family members compared with doing them 
alone during the outbreak. In this research, we 
did T-test to analyze whether participants in-
creased exercise when accompanied by family 
members. The results shown in Table 5 suggest 
that participants increased exercise frequency 
and intensity during COVID-19 outbreak, 

and their exercise intention, the possibility 
of increasing future exercise time and sports 
activities was also higher when accompanied 
by family members. Compared with exercise 
frequency before, the gap between partici-
pants who did exercise alone and with family 
member was larger during COVID-19. Taken 
together, our results provide preliminary sup-
portive evidence of a conceptual link between 
death threat caused by COVID-19 and exer-
cise psychology and behaviors. 

Table 5. T-test Results of Physical Exercise alone vs with family members

Period Variables Alone With family 
members

Sig. Effect size
(Cohen’s d)

Before COVID-19
(N=250 vs 82)

Exercise frequency 5.57 5.97 N.s .09
Exercise time 1.91 1.99 N.s .11

During COVID-19
(N=232 vs 150)

Exercise frequency 5.69 6.69 P<0.05 .21
Exercise time 1.81 1.95 N.s .17
Exercise intensity 1.59 1.89 P<0.01 .45
Exercise intention 5.23 5.59 P<0.01 .33
The possibility of increas-
ing future exercise time

5.39 5.75 P<0.01 .31

The possibility of increas-
ing future sports activities

5.30 5.58 P<0.05 .23

N=250 vs 82 means before COVID-19 
outbreak, the number of participants who did 
physical exercise alone was 250, and the num-
ber of participants who did physical exercise 
with family member was 82. N=232 vs 150 
means during COVID-19 outbreak, the num-
ber of participants who did physical exercise 
alone was 232, and the number of participants 
who did physical exercise with family mem-
ber was 150. 

Besides the findings above, we also found 
response differences among different de-
mo  graphic groups. For all the participants 
(N=542), the possibility of increasing sports 
activities in the future was higher for male 
than female participants (Male=5.32 vs Fe-
male=5.02, p<0.05, Cohen’s d=.22). For indi-

viduals who did exercise during the outbreak 
(N=412), male participants’ exercise time was 
longer (Male=1.95 vs Female=1.76, p<0.05, 
Cohen’s d=.23). The possibility of increasing 
exercise time in the future was significantly 
higher for female participants, compared with 
male participants (Female=5.70 vs Male=5.46, 
p<0.05, Cohen’s d=.21). The possibility was 
also significantly higher for participants receiv-
ing high-level education (with bachelor’s de-
gree or above), compared with those receiving 
low-level education (High=5.61 vs Low=5.30, 
p<0.05, Cohen’s d= .26). Comparing partici-
pants’ attitudes towards exercise, the results 
indicated that participants who did exercise 
during COVID-19 were significantly more 
likely to believe in the benefits of physical ex-
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ercise in inhibiting COVID-19 than those who 
never did exercise (Do=5.57 vs Never=5.30, 
p<0.05, Cohen’s d= .23), which signifies the 
importance of physical education. 

CONCLUSIONS
Discussions
Due to the outbreak of COVID-19, indi-

viduals pay more attention to body health and 
realize the importance of doing exercises. This 
study proposes a terror management and be-
havioral immune system perspective to explore 
individuals’ exercise behavioral changes and 
psychology during the outbreak of COVID-19 
based on a national sample of 542 participants. 
Our results have shown that physical exercise 
activists increase exercise frequency to a mar-
ginal extent during the outbreak of COVID-19 
and believe more in the benefits of exercise. 
Besides, individuals who perceive high-level 
threat will increase future exercise time and 
activities, whereas individuals with more 
confirmed cases around (high-level objective 
threat) will increase current exercise frequen-
cy and intensity. Perceived threat and objec-
tive threat impact on individuals’ exercise in 
different ways. However, individuals from the 
worst hit areas (Hubei, Henan, Zhejiang and 
Guangdong) show no differences in exercise 
behavior compared with individuals from 
other areas. In addition, reducing the types of 
physical activities serves as a way to reduce 
anxiety as individuals could receive psycho-
logical security from familiar sports activities 
and reduce the risk of exploring new kinds of 
sports. We also found the catalytic effects of 
family member companion, individuals’ ex-
ercise intention, frequency, intensity and the 
possibility of future exercise time and activi-
ties are significantly higher during COVID-19 
outbreak. Affiliation with in-group members 
and emotional attachment from family mem-
bers provide individuals with encouragement.  

Theoretical implications
This research adds to a growing literature 

on exercise behavior and psychology, the im-
pact of COVID-19 on cognition, and the grow-
ing body of research investigating ecological 
impacts on behaviors. It applies terror manage-
ment theory and behavioral immune system in 
physical exercise behavior and psychology re-
search, adding social psychological perspec-
tive in sports science field and providing ba-
sic understanding for exercise behavior under 
deadly threat. 

Firstly, this research further our under-
standing on psychology of physical exercise, 
especially under a pandemic from the perspec-
tive of terror management theory and provide 
a novel analytical framework for sports psy-
chology research. According to terror man-
agement theory, individuals increase exercise 
frequency and intensity for immediate self-
preservation or removing one’s focal attention 
from the pandemic, as proximal defense. In 
addition, self-esteem and cultural worldview 
as distal defense motivates individuals to in-
crease exercise, then keep an exercise habit 
to improve immune resistance and resolve the 
problem completely. Both proximal and dis-
tal defenses function to motivate individuals 
to do exercise, providing physical and men-
tal protection against the death anxiety of 
COVID-19. We also found that the nature of 
death threat makes different impacts on indi-
viduals’ exercise behavior, i.e. the proximity 
to death influences individuals’ intertemporal 
exercise decision. As the results suggest, the 
higher objective threat is, the more frequent-
ly and intensely individuals do exercise here 
and now. The higher perceived threat is, the 
higher the possibility of individuals increas-
ing future exercise time and activities. This 
finding is of great importance, which provides 
a new theoretical connection between terror 
management and exercise behavior. Besides, 
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individuals would increase frequency, inten-
sity, future time and activities in exercise with 
family members and reduce types of sports ac-
tivities immediately for the need of interper-
sonal affiliations and emotional attachment, 
which are sources of psychological security. 
To sum up, increased exercise frequency, the 
companion of family member and decreased 
types of exercise activities can be used to cope 
with death anxiety induced by COVID-19. 
The corresponding underlying psychological 
mechanism - proximal defense, distal defense 
(self-esteem and cultural worldview), and 
emotional esteem as a tripartite security sys-
tem serves the need of terror management. 

Secondly, behavioral immune system con-
tributes to our understanding of individuals’ 
exercise behavior and psychology faced with 
coronavirus, which functions by detecting 
threat-relevant cues in the environment and 
activating responses aimed at diminishing 
those threats (Ackerman, et al, 2018). Doing 
exercise could improve health conditions and 
enhance self-esteem, which is a common way 
of diminishing threats caused by pathogen. In-
dividuals with fit bodies will be less perceived 
to bear cues to infection. Therefore, the high 
health risk of recurrent coronavirus stimulates 
individuals to increase exercise as proactive 
actions to avoid infection. Under the threat of 
pathogen, this activated system also leads to 
cohesion with familiar and in-group targets, 
and aversion to unfamiliar and out-group tar-
gets, which in turn provides sufficient theoret-
ical support for increasing exercise frequency, 
intensity, and intention with family member 
and reduced types of sports activities during 
the outbreak of COVID-19. 

Both terror management theory and be-
havioral immune system provide a wealth of 
knowledge regarding individuals’ exercise be-
havior and psychology during COVID-19, as 
illustrated above. However, terror management 

theory places more emphasize on individuals’ 
reactions to death or mortality, discovering the 
meaning of life, or seeking symbolic longev-
ity of humans, which guides individuals’ exer-
cise behavior and psychological recovery in a 
long-term. Behavioral immune system is more 
focused on pathogen or infection disease from 
the perspective of evolution, trying to inves-
tigate individuals’ reactions before infection 
occurs, providing more specific guidelines for 
adaptations to COVID-19.  

Thirdly, it provides an example for inter-
discipline research combining sports psy-
chology with other subjects like sociology or 
evolution, furthering our understanding of in-
dividual exercise behavior under extreme con-
ditions. Future research could draw insights 
from other disciplines to deepen the research 
of sports psychology and exercise behavior. 
Besides, the results indicate that individuals 
from different groups display various exer-
cise behavior and therefore, analysis of physi-
cal exercise behavior among different demo-
graphics groups is necessary. Demographic 
characteristics like gender, education need to 
be considered in exercise and sports psychol-
ogy research.

Practical implications
This study suggests that promotion of 

physical exercise is beneficial in controlling 
COVID-19 across several dimensions. Firstly, 
individuals should pay attention to exercise, 
and then build the habit of exercising, to im-
prove one’s own physical fitness and cope with 
the negative emotions caused by COVID-19. 
Secondly, psychological consultants for CO-
VID-19 could encourage patients to increase 
the amount of exercise, play with familiar 
people (family members, or close friends) or 
do familiar physical activities (play as usual), 
to manage the anxiety caused by COVID-19. 
Thirdly, the government or concerned depart-
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ments need to raise the awareness of potential 
physical and mental health problems of home 
confinement during this unusual period. Pub-
lic departments related to mass sports could 
make some professional guidelines on physi-
cal exercise at home and provide suggestions 
for outdoor exercises, to alleviate individu-
als’ psychological insecurity when exposed 
to big catastrophes. In the era of the Internet, 
everyone is connected with the world through 
smartphones, tablets, or computers. With the 
help of social media platforms (Facebook, 
Instagram, Sina Weibo, WeChat Moments), 
short video applications (Youtube, Bilibili, 
Tik Tok, Kuaishou), public departments could 
post tips of physical exercises (e.g. instruc-
tions of professionals, decomposition of ac-
tions in the form of picture or video, cautions, 
blogs for psychological counseling; preven-
tive measures for outdoor exercises) to divert 
individuals’ attention from COVID-19 and 
improve physical and psychological health. 
And last but not least, enterprises of motion 
sensing games, like Nintendo Switch, Wii or 
Xbox, could develop more kinds of indoor 
games to provide more choices with exercise 
and entertainment. 

Limitations and future research direc-
tions

Although this research has some inter-
esting findings and practical implications, it 
is necessary to highlight the limitations and 
point out future research directions. Firstly, 
this research focuses on the direct changes of 
individual physical exercise behavior before 
and during COVID-19, and measures physical 
exercise, moods by scales. And because CO-
VID-19 is highly contagious, online survey 
is the most appropriate way to collect data. 
Future research could make use of accurate 
methods like wearable devices to monitor in-
dividual’s physical exercise and body indica-

tors in a safer way. Secondly, COVID-19 is 
one kind of catastrophe and has its own unique 
influences on humans. Other kinds of catastro-
phes like firestorms in Australia, flu in USA, 
earthquakes in Japan have different impacts on 
individuals’ physical exercise and psychologi-
cal health. Individuals from different cultural 
backgrounds respond in mixed ways. Future 
research can improve our understanding of the 
cross-cultural impacts of big catastrophes on 
physical exercise. Thirdly, although the small 
sample size and number of comparisons made 
in this study limit the strength of conclusions 
that a reader can draw, these results provide 
preliminary support for the changes of indi-
vidual physical exercise and psychology dur-
ing COVID-19. Future research could collect 
longitudinal data to investigate the long-term 
effects of COVID-19 on individual physical 
exercise and psychology.  
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ABSTRACT
The pandemic COVID-19 constituted one of the greatest ordeals the world has seen in the 

last decades. Social isolation has changed athletes’ lives completely and brought a number of 
consequences – both technical and psychological.  

The aim of this study was to investigate the dominant psychic conditions and perfectionism 
and their relation to the preferred coping strategies during the pandemic COVID-19 among 
sports students from Bulgaria and Russia and to outline their specificity depending on their 
gender, kind of sport, qualification, and nationality.  

The research was done among 199 sports students from Bulgaria and Russia who practice 
18 kinds of sport, aged between 16 and 32 years, divided into groups according to their gender, 
kind of sport, level of qualification, nationality.  

The research methods included: 1) Sociodemographic, personal and sports evaluation; 2) 
Multidimensional Perfectionism Scale (FMPS, Frost, Marten, Lahart & Rosenblate, 1990), 
adapted for Bulgarian conditions by T. Iancheva, 2009; 3) Profile of Mood States (McNair, Lorr, 
& Droppleman, 1971); 4) Approach to Coping in Sport Questionnaire (ACSQ-1; Kim 1999; 
Kim & Duda, 1997).

There are significant differences depending on gender, kind of sport, qualification, and na-
tionality. The specific role of adaptive and maladaptive perfectionism was viewed in relation 
to the dominant psychic conditions during social isolation and the preferred coping strategies.  

Key words: Perfectionism, Mood States, coping strategies, COVID-19, sports students 

INTRODUCTION
In the last few months, the world has faced 

a serious ordeal it was not prepared for – the 
pandemic COVID-19. It quickly spread all 
over the world and gave rise to a great deal 

of fear, anxiety, and worries. The life of mil-
lions of people all over the world has changed. 
This requires adaptation and coping with the 
situation despite the uncertainty about its dura-
tion and nature. The World Health Organiza-
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tion provided some guidelines related to the 
management of the problem both from bio-
medical and psychological viewpoint. At this 
stage, people are fully aware of the importance 
of preventive and medical actions. However, 
the necessity of urgent psychological interven-
tions with people diseased with COVID-19 are 
becoming much more critical.

As regards social psychic health, the major 
psychological consequences now are related to 
increased stress, anxiety, and depression. The 
implementation of anti-epidemic measures, 
especially the lockdown and its impact on the 
everyday activities and social contacts, will 
lead to an increase in the level of loneliness, 
depression, and detrimental drug and alcohol 
abuse. 

Each threatening, uncertain and risky 
situation brings about tension and stress. 
People experience different fears: fear of 
death, fear of getting diseased, uncertainty 
about the symptoms and the way of con-
tracting the disease and in this relation they 
avoid hospitals, develop fear of losing their 
jobs, of social exclusion/lockdown, of being 
associated with the disease (e.g. aggression 
against people living in diseased areas). They 
also experience a feeling of futility in pro-
tecting close people, a fear of losing them, a 
separation from relatives due to lockdown, 
boredom, loneliness, and depression because 
of the isolation, etc. These fears are greatly 
influenced by mass media and especially by 
social networks. In a video message the Head 
of UN emphasized on the psychological 
problems such as depression and loneliness 
as “being the biggest causes of unhappiness 
nowadays”.    

The pandemic COVID-19 has affected all 
the activities and, in many areas, completely 
discontinued them. The field of sport, especial-
ly elite sport, is one of the most affected. The 
business model of sport is seriously disrupted 

and threatens the normal functioning of most 
kinds of sport.  

The most serious blow for sport is indis-
putably the cancellation of the most significant 
sports event – the Summer Olympic Games in 
Tokyo, 2020. So far, only the World Wars and a 
few politically based riots have prevented sev-
eral nations from participating in the Olympic 
Games. The pandemic COVID-19 has also led 
to cancellation of the entire sports calendar – 
both internationally and nationally – world 
and continental championships, world cups, 
Olympic qualifications, international tourna-
ments, and so on. Each part of the chain of 
sports activities has been affected – athletes, 
teams, coaches, sports-technical personnel, 
leagues, media, business, sports education. 
While the restrictions to the unorganized sport 
are gradually abolished, elite sport faces ex-
tremely serious challenges both sports-tech-
nical and, maybe in a greater extent, psycho-
logical. The uncertainty the future holds, the 
lack of definite reference points about the way 
of preparation and forthcoming competitions, 
the fear of travelling and related to it risks of 
infection, the possible competitions without 
audience, the danger of overall restructuring of 
sports life and others are a premise for increas-
ing stress, for problems related to motivation 
and choice of coping strategies, emotional 
reactions, etc. COVID-19 has influenced ath-
letes and sports organization in different ways. 
There are understandable problems related to 
the uncertainty and anxiety about the period 
of qualifications, the planning of preparation 
in conditions of uncertainty and the lack of 
information about the future sports calendar, 
about keeping top sporting shape. This leads 
to a number of psychological consequences 
for athletes: fear they will be less physically 
prepared for future competitions, for being in 
a less advantageous position than their rivals. 
They do not know what they will do if the 
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Olympic Games are cancelled again, whether 
they will continue their sports career, how 
they will cope with social isolation imposed in 
their current preparation, how they will keep 
their motivation.  

Athletes’ life is connected with high activ-
ity, constant travelling, intense emotions, nu-
merous communications. Self-isolation, be-
ing a consequence of the imposed lockdown, 
on the one hand is vital, related to preserv-
ing athletes’ health and life, but on the other 
hand – it can lead to a number of negative 
psychological effects – depression, increased 
anxiety, aggressive reactions, risky behavior, 
and so on.   

The application of adequate psychological 
interventions aiding athletes requires an objec-
tive analysis, based on real experimental data 
– what are the real consequences for athletes
with different level of qualification, how do
they cope with the current situation? This re-
quires research aimed at different groups (Ar-
den, & Chilcot, 2020).

The analysis of the scientific publications 
about psychological consequences of self-
isolation in conditions of pandemic shows 
that they are still few but research on these 
problems is being actively carried out in the 
scientific platforms  Frontiers and Frontiers in 
psychology, in a special section  Coronavirus 
Knowledge Hub.

We can outline several directions of re-
search on this problem. 

MacIntyre, Green, Beckmann, Lane, 
Vaughan, Morris, Murphy, Kenttä, Raalte, Ca-
logiuri study The Effects of the Covid-19 Pan-
demic on Sport: Mental Health Implications 
on Athletes, Coaches and Support Staff. The 
authors view the cancellation of the Olympic 
and Paralympic Games in Tokyo, 2020 and the 
European Football Championship as a result 
of the pandemic COVID-19. They emphasize 
on the restrictions regarding travelling, physi-

cal activity, and mass gatherings and the se-
rious consequences for athletes – a restricted 
access to training sessions, cancellation of 
competitions, and financial problems. These 
consequences can lead to serious psychologi-
cal problems. Taking into account the scale 
of this pandemic for humankind and athletes 
from all countries, the authors believe that 
the strategies that could help athletes to cope 
with the arising difficulties should be studied. 
The surveys are related to the analysis of the 
psychological aspects of athletes’ behavior 
in conditions of self-isolation – regulation of 
emotions, overcoming stress, stability, psychic 
health and wellbeing. 

The surveys in this direction aim at stimu-
lating new scientific notions and viewpoints 
about the extent to which athletes, coaches, 
managers, specialists and major interested 
parts are ready to evaluate the current situa-
tion, how they cope and see the way out of it, 
what policies in the field of sport should be 
taken, how they can educate themselves in ef-
fective management of their psychic health. 
The authors pose the issue about athletes be-
ing role models and motivators in times of the 
pandemic COVID-19, as well as about the in-
tercultural comparisons in the reactions in the 
emergency situation with COVID-19 and its 
overcoming. 

Sokolowska, Ayton and Brandstätter 
(2020) researched Coronavirus Disease (CO-
VID-19): Psychological Reactions to the Pan-
demic. The authors highlighted the significant 
economic and social stress and the extraordi-
nary opportunity to gather scientific knowl-
edge about various aspects of human behav-
ior, knowledge and emotions which could 
help in the understanding and analysis of 
human reactions to the pandemic COVID-19 
and to prepare people for reacting in future 
pandemics. The authors’ idea is to stimulate 
research emphasized on knowledge regarding 
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the perception of risk and uncertainty related 
to pandemic, the role of social influence, be-
havior, emotions, stress, overcoming, wellbe-
ing and social trust, emotional reactions of so-
cializing. The authors welcome the resurveys 
of both personal and individual differences, 
as well as the multinational and multicultural 
ones. 

The third line of research is directed to-
wards Coronavirus Disease (COVID-19): 
Psychoeducational Variables Involved in the 
Health Emergency (De la Fuente, Kauffman, 
Dempsey, Kauffman, 2020). The authors draw 
the attention to the different behavior changes 
in the organization of our personal, family, and 
academic life during COVID-19 and the ne-
cessity of adaptation of teachers, students, and 
family members. 

Part of the research is aimed at surveying 
the issues of psychic health. 

Wang, Wang, Yang (2020) pointed out that 
COVID-19 not only affects the physical health 
of Chinese people, but also their psychologi-
cal health. This article mainly summarized the 
causes, clinical manifestations and preventive 
measures of COVID-19 impact on psychology 
of Chinese people and presented two represen-
tative cases at the same time.

Forty-three experts in the field of social 
sciences and behavior (Van Bavel, Baicker, 
Boggio, Capraro, et al., 2020) pay attention 
to the significance of the research and the 
unification of the efforts in studying the con-
sequences of pandemic on people’s behavior. 
The authors see the topicality of the research 
on the subject also in relation to helping the 
policies, leaders and community in manag-
ing the threat, the orientation in different so-
cial and cultural context, the improvement of 
scientific communication, the unification of 
individual and group interests, the use of ef-
ficient leadership, and the provision of social 
and emotional support. 

Schinke, Papaioannou, Henriksen, Si, 
Zhang, & Haberl (2020) point out that CO-
VID-19 has changed our life as citizens and 
has posed a lot of problems and possibilities 
related to sports indicators, physical activ-
ity and health to sports psychologists. The 
authors emphasize on counsellors’ activity, 
especially those working with future Olym-
pic contenders. They draw the attention to 
the necessity of developing strategies for ef-
ficient work in conditions of social isolation, 
danger of career collapse, uncertainty, non-
traditional and restricted access to effective 
training environment. These strategies should 
be based on athletes’ health and wellbeing in 
their aspiration for perfection, considering 
the cultural context. The authors say that we 
should consider three periods of time: a) until 
the time the Olumpic Games were postponed; 
b) after they were rescheduled for 2021, and 
c) the way leading to Tokyo, 2021 and the 
related psychological problems and life plans 
changes.  They mention some reactions to 
stress such as problem sleeping, reduction of 
appetite, disappointment, loneliness, and fear 
that the future uncertainty could lead to losing 
the Olympic ‘moment’.  

Some authors (Zhou, et al., 2020) analyze 
the emotions and coping strategies used by 
people in times of pandemic. 

The meta-analysis shows that people’s 
turning to fear leads to changes in their be-
havior, if they are capable of coping with the 
threat. However, this could also lead to pro-
tective reactions when people feel helpless in 
their actions. 

Emotions often lead to perceiving risk as 
a greater threat than it actually is (Peters, Lip-
kus, & Diefenbach, 2006). In case of strong 
emotional reactions, people can ignore both 
important information and the probability and 
scale of the problem.

The fear of a disease is related to a higher 
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level of egocentrism, bigger fear, and supposed 
threat connected with intolerance to external 
groups (Feldman & Stenner, 1997; Marcus, 
Sullivan, Theiss-Morse, & Wood, 1995).

The topic about stress and its overcom-
ing is especially important, even in the places 
where the virus has not spread yet. Pandemic is 
a major stressor related to chaotic anxiety and 
economic difficulties. 

Jetten, Haslam, & Haslam (2012) think 
that social isolation and loneliness increase 
stress and have a detrimental effect on psy-
chic health, cardiovascular system, and im-
munity. 

Some surveys show that forced proximity 
can be a factor for increasing the risk of aggres-
sion (Ellemers, & letten, 2013) and violence in 
families (Greenaway, Jetten, Ellemers, & Van 
Bunderen, 2015; Owen, 2020).

In the face of global pandemic it is impos-
sible to avoid stress but the knowledge about 
it gained in the last twenty years and the sur-
veys on stress coping strategies show that it is 
not the type and level of stress but the way of 
thinking and the evaluation of a stressful situ-
ation that determines and changes its influence 
(Jamieson, Crum, Goyer, Marotta, & Akinola, 
2018). Numerous studies reveal that the stimu-
lation of adaptive way of thinking about stress 
can enhance positive emotions, reduce nega-
tive health symptoms, and improve physiolog-
ical functioning in conditions of acute stress 
(Crum, Akinola, Martin, & Fath, 2017; Crum, 
Salovey, & Achor, 2013).

People experience an array of strong emo-
tions in response to negative life events. To 
cope with these emotions, they use different 
behavior and cognitive strategies. Proneness 
to inadequate and risky behavior and its con-
sequences in situations of uncertainty, threat, 
and risk, make researchers study their relation 
to different coping strategies. 

Coping strategies are defined by many 

scientists as a complex, dynamic, multidi-
men  sional process (Crocker & Graham, 1995; 
Crocker & Isaak, 1997; Eklund, Gould & 
Jackson, 1993; Gould, Udry, Bridges & Beck, 
1997). Coping aims at regulating emotions and 
changing behavior so that we can do better in 
a particular situation. Coping with a situation 
requires a change in people’s behavior and/or 
cognitions so that they can manage the situ-
ation better. Coping is defined as “a process 
of constantly changing cognitive and behav-
ior efforts to manage specific inner and/or 
outer requirements or conflicts, determined 
as exceeding one’s own resources” (Lazarus 
& Folkman, 1984), such as an individual’s ef-
forts to manage psychological stress related to 
harmful, threatening or challenging situations 
(Lazarus, 1999). Coping is a response to the 
perception of threats which appear in the en-
vironment. Most authors are unanimous that 
coping consists of conscious psychological and 
psychic efforts aimed at improvement of our 
own resourcefulness when dealing with stress-
ful events or at a decrease in the outer pressure 
(Anshel, 1990; Anshel, et al., 2001; Yancheva, 
Domuschieva - Rogleva, 2012; Domuschieva 
- Rogleva, Iancheva, 2017). Implementation of 
certain coping strategies supposes awareness 
that the problem or situation are problematic 
ones.  

Perfectionism is an important psycho-
logical variable affecting the way an ath-
lete’s cognitive, affective, and behavior 
characteristics function (Davis, 1997; Frost, 
Heimberg, Holt, Mattia, & Neubauer, 1993, 
Hamashek, 1998; Terry-Short, Owens, Slade, 
& Dewey, 1995). It is defined as a net of cog-
nitions including expectations, interpretation 
and evaluation of events (Burns, 1980), such 
as “setting unrealistically high standards, ac-
companied by overcritical self-assessment” 
(Frost, Marten, Lahart & Rosenblate, 1990). 
Perfectionism is related to orientation to 
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higher goals and more successful perfor-
mance (Bradham, 2000). 

In sport the approach towards perfection-
ism is known to be a multidimensional con-
struct with 6 components: personal standards, 
concern over mistakes, parental expectations, 
parental criticism, doubts about actions, orga-
nization. 

The empirical studies reveal that concern 
over mistakes, parental criticism, parental ex-
pectations and doubts about actions are sub-
scales related to non-adaptive functioning 
(Enns & Cox, 2002). Conversely, the surveys 
support the functional nature of the subscales: 
personal standards and organization. 

High personal standards are adaptive 
when combined with low levels of concern 
over mis takes, parental expectations and crit-
icism (Parker, 1997). Conversely, high per-
sonal stan dards can be non-adaptive when re-
lated to high levels of concern over mistakes, 
parental expectations and criticism (Hall, et 
al., 1998).

The theory of self-determination connects 
the changes in perfectionism with the effective 
coping (Deci & Ryan, 2000). 

Knowledge about the specific cognitive 
and behavior coping strategies used by athletes 
in the current situation, as well as the evalua-
tion of their efficiency, can help psychologists, 
coaches and athletes to a great extent in their 
looking for the most adequate decisions of the 
raised psychological problems and to provide 
guidance for changes in the direction of the ac-
tions taken. 

The aim of this study was to investigate the 
dominant psychic conditions and perfection-
ism and their relation to the preferred coping 
strategies during the pandemic COVID-19 
among sports students from Bulgaria and Rus-
sia and to outline their specificity depending 
on gender, kind of sport, level of qualification, 
and nationality. 

MATERIALS AND METHODS
Participants
The research was done among 199 sports 

students aged between 16 and 32 years. For 
the purposes of the research the participants 
were divided into groups according to their 
gender (100 men and 99 women), kind of 
sport (rhythmic gymnastics, athletics, football, 
orienteering, tennis, taekwondo, basketball, 
volleyball, wrestling, sports shooting, skiing, 
weightlifting, cycling, ice hockey, sports danc-
ing, badminton, triathlon, equestrian), level of 
qualification (competing in: university and re-
gional competitions, national championships, 
international competitions, qualified for the 
Olympic Games in Tokyo, 2020), nationality 
(sports students from Bulgaria – 95, from Rus-
sia – 78, foreign students studying in Bulgaria 
and Russia – 26). 

The survey was carried out online in Bul-
garia and Russia over the period 13-30 April 
2020 in conditions of emergency situation in 
relation to the pandemic COVID-19 in the two 
countries. All subjects were studying online in 
this period. 

At the beginning of the research all par-
ticipants were informed about the aim of the 
survey and their consent was obtained.

This research is part of an international 
survey initiated by Alejandro García-Mas, 
Department of Psychology, University of the 
Balearic Islands, Spain and Aurelio Olmedilla   
Department of Personality, Evaluation and 
Psychological Treatment, Faculty of Psychol-
ogy, University of Murcia, Spain.

Instruments 
In order to fulfil the aim of the research we 

used complex methods including: 
1. Sociodemographic, personal and sports 

evaluation. An ad hoc questionnaire was cre-
ated, based on the injury protocol (Olmedilla, 
García-Montalvo & Martínez-Sánchez, 2006; 
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Olmedilla, Rubio, Ortega, & García-Mas, 
2017) used by Aurelio Olmedilla at the Mur-
cia High Performance Center. This question-
naire allows eva luating sociodemographic, 
personal and sports data (age, sex, place of 
residence, people you live with, sport, studies 
you attend and course and whether you take 
classes online).

2. Multidimensional Perfectionism Scale 
(FMPS, Frost, Marten, Lahart & Rosenblate, 
1990), adapted for Bulgarian conditions by T. 
Iancheva, 2009. This scale provides six sub-
scales: Personal Standards (PS), Concern over 
Mistakes (CM), Parental Expectations (PE), 
Parental criticism, Doubts about actions (DA), 
and Organization (O). 

3. Profile of Mood States (McNair, Lorr, 
& Droppleman, 1971) was used in its Span-
ish adapted and validated version by Fuentes, 
Balaguer, Meliá and García-Merita (1995). 
The short scale contains 29 items answered 
on a 5-point scale. In this version the athletes 
report on their own mood state in relation to 
each of the items on the instrument. The scale 
reports five moods: tension, anger, vigor, fa-
tigue and depression.     

4. Approach to Coping in Sport Question-
naire (ACSQ-1; Kim 1999; Kim & Duda, 
1997) was used in its Spanish version (Kim, 
Duda, Tomás, & Balaguer, 2003). This scale 
contains 28 items answered in Likert type 
from 1 (never) to 5 (always). The question-
naire aims to find out how often the athlete 
uses certain coping strategies in competitive 
situations. The five dimensions of coping as-
sessed are: emotional calming (7 items; e.g., 
“I tried to block negative thoughts”), active 
planning/cognitive restructuring (6 items; 
e.g., “I tried to find something positive in what 
happened”), mental withdrawal (6 items; e.g., 
“I thought there was nothing to be done, and I 
accepted it”), seeking social support (4 items; 
e.g., “I talked to  someone to figure out what 

I could concretely do to solve the problem”) 
and behavioral risk (5 items; e.g., “I was con-
stantly changing strategy”).

Statistical Analysis
In order to process the initial data from the 

research we used the statistical program SPSS 
21, and did an alternative analysis (to establish 
the relative shares of different responses in the 
questionanires, as well as to process the per-
sonal information such as gender, age, qualifi-
cation, etc.), correlation analysis, comparative 
analysis (U-criterion of Mann-Whitney and 
Criterion of Kruskal-Wallis), and step regres-
sion analysis.  

RESULTS AND ANALYSIS
Table 1 shows the results obtained from de-

scriptive statistics. 
The analysis of the results from our sur-

vey revealed that the Adaptive Perfection-
ism is domineering among the students we 
researched (Table 1). The subscales Orga-
nization (М=4.03) and Personal Standards 
(М=3.22) received the highest results, and Pa-
rental criticism (М=1.95) and Concern over 
Mistakes (М=2.41) – the lowest. 

The results from our research on the domi-
nant Mood States during the last week (during 
the emergency situation because of the pan-
demic COVID-19) revealed (Table 1) that the 
pandemic and social isolation did not have a 
strong negative impact on the mental state of 
the studied athletes. The highest values were 
received for Vigor (М=3.28). Despite the im-
posed lockdown and the related isolation, the 
researched athletes felt quite energetic, alert 
and motivated. Next subscale was Tension 
(М=2.26), i.e. despite being relatively vital 
and energetic, the researched sports students 
experienced nervousness, anxiety, excite-
ment. The fact that Depression (М=1.67) re-
ceived the lowest values is favorable. 
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Table 1. Descriptive statistics of studied variables

N Mean SD Min Max
Concern over Mistakes (CM) 199 2.4091 .77664 1.00 4.70
Doubts about actions (DA) 199 2.8546 1.87323 1.00 27.00
Parental Expectations (PE) 199 2.6596 .72265 .60 4.60
Parental criticism (PK) 199 1.9525 .72035 1.00 5.00
Maladaptive perfectionism (МAP) 199 2.4392 .55313 1.00 4.10
Personal Standards (PS) 199 3.2180 .66422 1.57 5.00
Organization (O) 199 4.0361 .69463 1.33 5.00
Adaptive perfectionism (AP) 199 3.6372 .58655 1.79 5.00
Tension 199 2.2636 .83554 1.00 5.00
Depression 199 1.6618 .73488 1.00 5.00
Anger 199 1.7981 .77138 .72 5.00
Vigor 199 3.2754 .84384 .60 5.00
Fatigue 199 1.9873 1.18349 .80 14.00
Emotional calming (EC) 199 3.2105 .72882 1.00 5.00
Active planning/ 
Cognitive restructuring (CR) 199 3.5224 1.01243 1.00 5.00

Mental withdrawal (MW) 199 1.7609 .64894 1.00 3.66
Behavioral risk (BR) 199 1.9706 .83686 1.00 4.00
Seeking social support (SSS) 199 2.1834 1.72398 1.00 22.00

One of the tasks of our research was to in-
vestigate how the researched individuals coped 
with the current situation of self-isolation and 
lack of normal sports-competitive and educa-
tional activities.  Coping with this situation re-
quired regulation of emotions and changes in 
behavior and/or cognitions in order to manage 
the situation better. Coping strategies are espe-
cially important in the management of psycho-
logical stress related to harmful, threatening or 
challenging situations (Lazarus, 1999). 

Active planning, Cognitive restructuring 
(М=3.52) and Emotional calming (М=3.21) 
were dominant in the sample we researched 
(Table 1). Athletes tried to get the positive out of 
the situation, to learn something new, to restruc-
ture their goals. They tried to block the nega-
tive thoughts, to keep their positive emotional 
state so that they could counter the problem and 
concentrate on important things. They showed 
a weaker proneness to Seeking social support 

(М=2.18) from their coaches, psychologists, 
parents, friends to cope with the problem.  Men-
tal withdrawal (М=1.76) received the lowest 
score. This means they did not quit trying to 
achieve their goals, get reconciled with the situ-
ation nor did they refuse to be active.  

It was interesting to find out whether there 
were cultural or national differences as regards 
perceiving, experiencing and coping with the 
situation imposed by the pandemic COVID-19. 
The comparative analysis along the factor na-
tionality revealed significant cross-cultural 
differences (Table 2) as regards maladaptive 
perfectionism and its subscales – Concern over 
mistakes and Parental criticism, Adaptive per-
fectionism and its subscales – personal stan-
dards and organization, depression and vigor. 
There were statistically significant differences 
as regards three of the preferred coping strate-
gies - Emotional calming, Cognitive restruc-
turing and Seeking social support. 
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Table 2. Results from the comparative analysis along the factor nationality 

CM PK DAP PS O AP
De-

pres-
sion

Vigor EC CR SSS

Chi-
Square 7.646 12.223 11.153 12.146 22.043 23.271 17.812 32.942 7.872 8.546 20.307

df 2 2 2 2 2 2 2 2 2 2 2
Asymp. 
Sig. .022 .002 .004 .002 .000 .000 .000 .000 .020 .014 .000

a. Kruskal Wallis Test;        b. Grouping Variable: Nationality

The researched Bulgarian students had 
higher values for the adaptive and lower val-
ues for the maladaptive perfectionism and 
more strongly expressed depression symptoms 
but were more motivated and energetic in the 
current situation. The foreign students study-
ing in Bulgaria and Russia showed the highest 
values for maladapted perfectionism and con-
cern over mistakes, and the weakest expressed 
depression symptoms. The cognitive strategies 
Emotional calming and Cognitive restructur-
ing were the most strongly expressed among 
them. 

The comparative analysis of the results 
along the factor qualification revealed sig-

nificant differences as regards Parental criti-
cism, Organization, Adaptive perfectionism, 
Anger, Fatigue and Cognitive restructuring. 
The researched Olympic competitors had the 
lowest values for Parental criticism, Аnger 
and Fatigue and the highest for Organization 
and Adaptive perfectionism. They most often 
resort to Cognitive restructuring as a coping 
strategy. The students with the lowest level 
of qualification (competing in student and re-
gional tournaments) had the lowest values for 
Organization and Adaptive perfectionism and 
the highest for Parental criticism, Аnger, Fa-
tigue and Cognitive restructuring.

Table 3. results from comparative analysis along the factor qualification 

PK O AP Anger Fatigue CR
Chi-Square 13.574 21.596 14.373 9.737 11.504 15.443
df 4 4 4 4 4 4
Asymp. Sig. .009 .000 .006 .045 .021 .004

There were statistically significant differ-
ences along the factor sport (Table 4) in four 
of the researched indicators – Organization, 

Аnger, Cognitive restructuring and Seeking 
social support.

Table 4. Results from the comparative analysis along the factor sport 

O Anger CR SSS
Chi-Square 34.708 30.197 30.210 28.821
df 18 18 18 18
Asymp. Sig. .010 .036 .035 .051

The comparative analysis revealed signif-
icant gender differences along six of the re-
searched indicators (Table 5). Men had higher 

values for Parental Expectations and Аnger, as 
a reaction to the current situation. 
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Table 5. Results from the comparative analysis along the factor gender 
PE O AP Depression Anger SSS

Mann-Whitney U 3585.000 3585.000 3790.500 4140.000 4020.000 3313.500
Wilcoxon W 8535.000 8635.000 8840.500 9190.000 8970.000 8363.500
Z -3.373 -3.373 -2.856 -2.016 -2.293 -4.048
Asymp. Sig. (2-tailed) .001 .001 .004 .044 .022 .000

The women from the researched sample 
had significantly higher values for Adaptive 
perfectionism, Organization. They tend to 
show depression symptoms more often and to 
seek social support in pandemic situation and 

the related self-isolation. 
The results from the correlation analysis of 

the data revealed significant relations between 
the subscales of Perfectionism, Mood States 
and Coping strategies (Figure 1).

The women from the researched sample had significantly higher values for Adaptive 

perfectionism, Organization. They tend to show depression symptoms more often and to seek 

social support in pandemic situation and the related self-isolation.  

The results from the correlation analysis of the data revealed significant relations 

between the subscales of Perfectionism, Mood States and Coping strategies (Figure 1). 
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We established significant correlation de-
pendencies between Adaptive perfectionism 
and Emotional calming (r=.510**), Cognitive 
restructuring (r=.454**) and Vigor (r=.364**), 
between Personal Standards and Emotional 
calming (r=.494**), Cognitive restructuring 
(r=.436**) and Vigor (r=.254**), between Or-
ganization and Emotional calming (r= .400**), 
Cognitive restructuring (r=.362**) and Vigor 
(r=.309**).

There were significant positive correla-
tions between Maladaptive perfectionism and 
the researched psychic conditions - Tension 
(r=.418**), Depression (r=.241**), Anger 
(r=.354**), Fatigue (r=.232**) and negative 
correlation with Vigor (r=-.164*). This trend 
was confirmed in the subscales of Maladaptive 
perfectionism. There were significant positive 
correlations among all subscales of Maladap-
tive perfectionism with Tension, Depression, 
Anger, Fatigue and negative correlation with 
Vigor (Figure 1). There were moderate corre-
lations between Behavioral risk and Concern 
over Mistakes (r =.148*) and Doubts about ac-
tions (r =.155*).

One of the tasks of our research was to 
clarify the role of perfectionism in the way 
one experiences a threatening, uncertain and 
risky situation, as in COVID-19, as well as the 
coping strategies used in such situation. The 
data from the correlation analysis revealed the 
specific role of perfectionism in its two forms 
– adaptive and maladaptive. While the scales 
of the adaptive perfectionism are related to 
Vigor and active constructive coping strategies 
(Figure 1), the scales of Maladaptive perfec-
tionism are related mostly to negative expe-
riences - Tension, Depression, Anger, Fatigue 
and lowering of Vigor, as well as elements of 
risky behavior. 

To check this hypothesis, we applied a step 
regression analysis. In the first model, the in-
dependent variable was Adaptive perfection-
ism, and the dependent variables – strategies 
for coping with psychic conditions. The results 
from the regression analysis showed that the 
high levels of Adaptive perfectionism influ-
enced strategies Emotional calming and Cogni-
tive restructuring, Vigor and Tension (Table 6).

Table 6. Results from Regression analysis
Adaptive Perfectionism

t Sig. R2

Emotional calming .329 4.374 .000 .257
Vigor .261 4.178 .000 .313
Cognitive restructuring .170 2.254 .025 .328
Tension .122 2.032 .043 .338

In the second model, the independent vari-
able was Maladaptive perfectionism. The re-
sults from the regression analysis showed that 

the high levels of Maladaptive perfectionism 
influenced Tension (Table 7).

Table 7. Results from Regression analysis

Maladaptive Perfectionism Maladaptive
t Sig. R2

Tension .418 6.467 .000 .171

DISCUSSION
The pandemic COVID-19 has changed 

the usual life of the people all over the world 

and affected the field of sport very much. The 
emergency situation and the related to it situ-
ation of self-isolation posed serious ordeals to 
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athletes – all competitions from the national 
and international calendars were postponed, 
including the biggest sporting event – the 
Olympic Games in Tokyo, 2020.  From a life 
full of high physical activity, extensive trav-
elling, competitions, strong emotions arising 
from sports-competitive activities, athletes 
had to adapt to living in an isolated environ-
ment without being able to practice their usual 
activities, having unclear prospects and expe-
riencing fear of getting diseased. How do they 
react, how do they live, how do sports students 
cope with this situation – these are questions 
which are looking for solution on the basis of 
objective empirical data. 

The results obtained from our research 
on domineering emotional states and perfec-
tionism and their relation to sports students’ 
preferred coping strategies in times of the 
pandemic COVID-19 revealed a certain speci-
ficity in the manifestation of the researched 
indicators depending on nationality, gender, 
qualification, and kind of sport.   

Perfectionism is an important psychologi-
cal variable which influences the way athletes’ 
cognitive, affective, and behavior characteris-
tics function (Davis, 1997; Frost, Heimberg, 
Holt, Mattia, & Neubauer, 1993, Hamashek, 
1998; Terry-Short, Owens, Slade, & Dewey, 
1995).  Therefore, the fact that adaptive per-
fectionism and its subscales Organization and 
Personal Standards were domineering among 
the researched sports students is a positive 
finding. The lowest values were received for 
Parental criticism and Concern over Mistakes. 
The obtained results, as a whole, support pre-
vious finds (Iancheva, 2013).  

We can summarize that the studied athletes 
on a cognitive and behavioral level use ade-
quate strategy to overcome the situation. 

The established fact that Vigor was domi-
neering among the researched athletes is also 
positive. Having in mind that the research was 

conducted within 30-40 days after the start of 
the emergency situation, we can claim that the 
researched individuals were coping relatively 
well with the current situation. Regardless of 
the imposed lockdown and isolation, the re-
searched athletes feel quite energetic, alert and 
motivated. Next is Tension, i.e. regardless of 
preserving a relative vitality and energy, the 
researched sports students experience ner-
vousness, anxiety, agitation. The established 
fact that Depression had the lowest values is 
favorable. 

The comparative analysis of the data re-
vealed significant differences along the fac-
tors gender, kind of sport, qualification, and 
nationality. 

The women in the researched sample had 
significantly higher values for Adaptive per-
fectionism, Organization. They are more prone 
to manifestation of depression symptoms and 
to seeking social support. The men had higher 
values for Parental Expectations and Аnger, as 
a reaction to the imposed isolation. These re-
sults suppose different direction of the applied 
psychological interventions for coping with 
the situation. 

We established significant differences de-
pending on the qualification of the researched 
sports student as regards Parental criticism, 
Organization, Adaptive perfectionism, Anger, 
Fatigue and Cognitive restructuring. With the 
growth of sportsmanship (especially at the 
Olympic level) the strategy of cognitive re-
structuring, finding a constructively positive 
way to solve the problem becomes more im-
portant. The researched individuals with the 
highest qualification – competitors who have 
won quotas and are preparing for participation 
in the Olympic Games in Tokyo are coping with 
the situation the most successfully and are the 
most adaptive during the pandemic. They had 
the lowest values for Parental criticism, Аnger 
and Fatigue and the highest for Organization 
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and Adaptive perfectionism. They most often 
resort to Cognitive restructuring as a coping 
strategy. The students with the lowest level 
of qualification (competing in student and re-
gional tournaments) had the lowest values for 
Organization and Adaptive perfectionism and 
the highest for Parental criticism, Аnger, Fa-
tigue and Cognitive restructuring. Our results 
confirm other research on the differences in 
coping strategies depending on the level of 
sportsmanship and successful realization in 
sports (Rogaleva, Malkin, et al., 2019). 

The comparative analysis of the data 
along the factor nationality revealed signifi-
cant cross-cultural differences along eleven of 
the researched indicators. This fact is of great 
practical importance. Planning and realization 
of psychological influences require taking into 
account the national and cultural peculiarities 
which affect the way of perception and experi-
ence of the consequences of the pandemic CO-
VID-19, and the preferred coping strategies as 
well.  

The results from the correlation analysis of 
the data revealed significant relations between 
the subscales of Perfectionism, Mood States 
and Coping strategies.  Our results reveal the 
specific mediator role of perfectionism and its 
two forms – adaptive and maladaptive as re-
gards the way one experiences a threatening, 
uncertain and risky situation, in this case – CO-
VID-19, and the preferred coping strategies. 
The adaptive perfectionism and its subscales 
correlate with Vigor and active constructive 
coping strategies and in this way help the 
adaptive behavior. Maladaptive perfectionism 
is connected mainly with negative experienc-
es - Tension, Depression, Anger, Fatigue and 
lowering of Vigor, as well as elements of risky 
behavior. In this sense, our results support the 
surveys of Enns & Cox (2002) about the func-
tional nature of the subscales Personal stan-
dards and Organization, as well as the role of 

maladaptive perfectionism and the subscales 
Concern over mistakes, Parental criticism, Pa-
rental expectations, and Doubts about actions 
as stimulating negative functioning. 

The results of our study prove the advan-
tage of adaptive perfectionism in a pandemic 
(or stressful situation), and this provides a ba-
sis for better understanding and psychological 
assistance to athletes in overcoming difficult 
situations and emotional states.

As part of our study, we obtained new data 
that prove the important role of adaptive per-
fectionism in overcoming stressful situations, in 
our case in a pandemic, at the expense of cog-
nitive restructuring strategies and emotional 
calm, which allows to increase energy and seek 
the most the optimal solution to the problem.

According to the data from our study, for-
eign students are the most vulnerable, both in 
terms of more pronounced maladaptive perfec-
tionism and in the choice of strategies for cop-
ing with the situation and more pronounced 
negative states.

The obtained results are a valuable refer-
ence point in seeking the most efficient ap-
proaches to athletes’ coping with the conse-
quences from the pandemic COVID-19 and 
considering their specifics depending on the 
gender, qualification, kind of sport, national 
and cultural peculiarities, especially because 
there are still few surveys on the subject. They 
can be useful to psychologists, coaches and 
educators in analyzing and understanding the 
impact of self-isolation on athletes’ behavior 
and providing adequate psychological help 
and support.

LIMITATIONS
This research has a few limitations - the 

number of the researched sample and the fact 
it was carried out online. A wider scope of re-
search would allow for a more in-depth analy-
sis and interpretation. 
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ABSTRACT
Introduction and aim. The problem of constructing a training process for highly skilled 

players at the special preparation phase is not researched well enough. The special prepara-
tion phase should involve the specificity of the competition calendar, development of the struc-
ture and content of the corresponding types of micro cycles, and scientifically based selection 
of methods of training. The aim of the research is to analyze the structure and content of the 
training process of highly skilled football players during the special preparation phase of the 
preparation period at the first macrocycle of the annual cycle. Materials and methods. 22 highly 
skilled football players of Kamianets-Podіlskyi National Ivan Ohiienko University aged 18-23 
participated in the research. All of them are MA students and elite athletes. Methods of analysis 
of scientific literature, pedagogical observation, timing of training work, and mathematical 
statistics were used in the research. Results and conclusions. The special preparation phase con-
sists of two mesocycles. The basic stabilizing (control and preparation) mesocycle - the volume 
and intensity of training sessions - was characterized by the widespread use of special-training 
exercises. In comparison with previous mesocycles, considerably more trainings were devoted 
to technical, tactical and game preparation.  Technical and tactical training was carried out in 
the form of adaptive training exercises along with special physical training. Pre-competition 
mesocycle rolled up the preparation of the athletes for the competition period. The reparation in 
this mesocycle had an expressed “integral” character. In this mesocycle, one should not forget 
about maintaining the level of special physical fitness. Maintaining it throughout the mesocycle 
is one of the important prerequisites for the steady growth of athletes’ physical state, but the 
composition of the means significantly changed by increasing the proportion of special technical 
and tactical exercises being held. In this mesocycle, the largest number of control games, starts, 
competitions, etc. were carried out. A special place in pre-competition mesocycle was taken by 
tactical and psychological training. The proportion of theoretical training also increased.
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INTRODUCTION
The construction of the training process in 

the annual cycle of highly skilled football play-
ers’ training is a topical issue for trainers and 
football professionals. First of all, it is necessary 
to rationally combine stimulating and restorative 
phases, that is, modes of loads and rest (Kosti-
ukevych, 2009; Matveev, 2010; Platonov, 2013).

Training process at the special preparation 
phase is aimed at increasing the level of special 
training and improving more specialized mo-
tor and technical capabilities. Therefore, it is 
necessary to plan the training process in such 
a way that athletes are in optimum readiness 
to demonstrate high skills in the main compe-
titions of the season (Bompa, Carrera, 2005; 
Shamardin, 2012; Kostiukevych, Imas, 2018). 

The analysis of the special scientific lit-
erature showed that the problem of construct-
ing the training process of skilled athletes in 
team sports at different stages of annual and 
multi-year training is crucial. It has been an-
alyzed and researched by a sufficiently wide 
range of theorists and practitioners in  volley-
ball (Shchepotina, 2015; Imas, Borysova et al, 
2017; Malikova, Doroshenko, Symonik et al, 
2018; Kostiukevych, Shchepotina, Shynkaruk, 
et al, 2019), handball (Thorev, 1999; Sidor-
chuk, 2012), football (Kostiukevych, Stasiuk, 
Shchepotina, et al, 2017; Ovcharenko, Iak-
ovenko, 2017, Stasiuk, 2017), and field hockey 
(Kostiukevych, 2013; Kostiukevych, Lazaren-
ko, Shchepotina, et al, 2019). In particular, they 
studied the methods of training football play-
ers according to the individual aspects of their 
preparation (Kostiukevych, Stasiuk, Shche-
potina et al, 2017), development of tools and 
methods for controlling preparedness and com-
petitive activities, optimization of the training 
of football players on the basis of simulation 
of training and competitive activities (Ovcha-
renko, Iakovenko, 2017) etc. At the same time, 
the issue of highly skilled players’ training pro-
cess construction during the special prepara-

tion phase, taking into account the specifics of 
the competition calendar, the development of 
the structure and content of the corresponding 
types of microcycles, the scientifically ground-
ed selection of methods and methods of train-
ing, remains insufficiently researched.

The aim of the research is to analyze the 
structure and content of the training process of 
highly skilled players during the special prepa-
ration phase of the preparation period of the 
first macro cycle in their annual preparation.

MATERIALS AND METHODS
Participants 
22 highly skilled football players of 

Kamianets-Podіlskyi National Ivan Ohiienko 
University aged 18-23 participated in the re-
search. They have taken part in the champion-
ship of the region with the teams of the 1st 
group, as well as in the competitions of the stu-
dent football league of Ukraine. All of them are 
MA students and elite athletes. The informed 
consent to participate in this experiment was 
received from all these participants.

Organization of the research
The research was held over a two-year pe-

riod of time. In the first year, a summative ex-
periment was conducted, and during the second 
year the formative experiment took place. In the 
process of pedagogical observation of the foot-
ball players’ training activities, we conducted 
the timing of their training (fixing the nature and 
duration of exercises) with the simultaneous 
registration of the heart rate with the help of the 
monitor of the heart rate Polar RS800CX. The 
analysis of the findings allowed us to determine:

1) pedagogical orientation of the means: 
non-specific exercises (without balls) or 
specific ones (with balls), exercises for 
general fitness, special preparation exercis-
es, subordinate or competitive exercises, 
exercises for speed, speed-force training, 
etc. (Kostiukevych, 2013);



V. Kostiukevych, O. Shynkaruk .... P. DanchukTHE CONSTRUCTION OF THE TRAINING PROCESS OF ...

40

INTRODUCTION
The construction of the training process in 

the annual cycle of highly skilled football play-
ers’ training is a topical issue for trainers and 
football professionals. First of all, it is necessary 
to rationally combine stimulating and restorative 
phases, that is, modes of loads and rest (Kosti-
ukevych, 2009; Matveev, 2010; Platonov, 2013).

Training process at the special preparation 
phase is aimed at increasing the level of special 
training and improving more specialized mo-
tor and technical capabilities. Therefore, it is 
necessary to plan the training process in such 
a way that athletes are in optimum readiness 
to demonstrate high skills in the main compe-
titions of the season (Bompa, Carrera, 2005; 
Shamardin, 2012; Kostiukevych, Imas, 2018). 

The analysis of the special scientific lit-
erature showed that the problem of construct-
ing the training process of skilled athletes in 
team sports at different stages of annual and 
multi-year training is crucial. It has been an-
alyzed and researched by a sufficiently wide 
range of theorists and practitioners in  volley-
ball (Shchepotina, 2015; Imas, Borysova et al, 
2017; Malikova, Doroshenko, Symonik et al, 
2018; Kostiukevych, Shchepotina, Shynkaruk, 
et al, 2019), handball (Thorev, 1999; Sidor-
chuk, 2012), football (Kostiukevych, Stasiuk, 
Shchepotina, et al, 2017; Ovcharenko, Iak-
ovenko, 2017, Stasiuk, 2017), and field hockey 
(Kostiukevych, 2013; Kostiukevych, Lazaren-
ko, Shchepotina, et al, 2019). In particular, they 
studied the methods of training football play-
ers according to the individual aspects of their 
preparation (Kostiukevych, Stasiuk, Shche-
potina et al, 2017), development of tools and 
methods for controlling preparedness and com-
petitive activities, optimization of the training 
of football players on the basis of simulation 
of training and competitive activities (Ovcha-
renko, Iakovenko, 2017) etc. At the same time, 
the issue of highly skilled players’ training pro-
cess construction during the special prepara-

tion phase, taking into account the specifics of 
the competition calendar, the development of 
the structure and content of the corresponding 
types of microcycles, the scientifically ground-
ed selection of methods and methods of train-
ing, remains insufficiently researched.

The aim of the research is to analyze the 
structure and content of the training process of 
highly skilled players during the special prepa-
ration phase of the preparation period of the 
first macro cycle in their annual preparation.

MATERIALS AND METHODS
Participants 
22 highly skilled football players of 

Kamianets-Podіlskyi National Ivan Ohiienko 
University aged 18-23 participated in the re-
search. They have taken part in the champion-
ship of the region with the teams of the 1st 
group, as well as in the competitions of the stu-
dent football league of Ukraine. All of them are 
MA students and elite athletes. The informed 
consent to participate in this experiment was 
received from all these participants.

Organization of the research
The research was held over a two-year pe-

riod of time. In the first year, a summative ex-
periment was conducted, and during the second 
year the formative experiment took place. In the 
process of pedagogical observation of the foot-
ball players’ training activities, we conducted 
the timing of their training (fixing the nature and 
duration of exercises) with the simultaneous 
registration of the heart rate with the help of the 
monitor of the heart rate Polar RS800CX. The 
analysis of the findings allowed us to determine:

1) pedagogical orientation of the means: 
non-specific exercises (without balls) or 
specific ones (with balls), exercises for 
general fitness, special preparation exercis-
es, subordinate or competitive exercises, 
exercises for speed, speed-force training, 
etc. (Kostiukevych, 2013);



 JOURNAL of Applied Sports Sciences  01/2020

41

2) physiological aspects of loading: the load 
of aerobic, mixed aerobic-anaerobic, an-
aerobic lactations or anaerobic glycolytic 
orientation.

Statistical analysis 
Descriptive statistics was used in the math-

ematical interpretation of the study findings: 
the arithmetic means, the mean square devia-
tion, the standard error of the arithmetic mean. 
The mathematical processing of the research 
results was carried out using MS Excel soft-
ware packages.

RESULTS
The special preparation phase of the prepara-

tion period for the first macro cycle of the annual 
training of highly skilled players lasted 26 days 
and involved holding a basic control prepara-
tion mesocycle (two 5-day high-impact train-
ings, one 3-day recreational microcycle) and a 
pre-competition mesocycle (two 5-day lead-in 
trainings, one 3-day recreational microcycle).

High impact microcycles were planned in 
order to increase players’ special training with 
the account of a significant amount of training 
work with a rather high intensity of exercises. 

High impact microcycles were carried out in 
the basic control preparation mesocycle. It is 
worthwhile to note that practically after each 
high impact microcycle a recreational micro-
cycle was performed.

Lead-in microcycles were introduced in or-
der to have a more focused preparation for the 
competitive activity of football players. In these 
microcycles, the training was aimed at adapt-
ing players to competitive activities, raising 
the level of technical and tactical skills, form-
ing psychological stability to the conditions of 
competitive activity, determining the main team 
and the starting line-up of the team, etc.

The main objective of recreational microcy-
cles was optimal restoration of football players’ 
sports performance.  Using these microcycles 
allowed us to adhere to the principle of wave-
like training loads. At the special preparation 
phase, after high-impact and lead-in micro cy-
cles, recreational micro circles were performed. 
The total volume and ratio of training loads of 
different orientations at the special preparation 
phase of the preparation period in the first train-
ing cycle of annual training at the stage of the 
summative experiment is given in Table 1.

Table 1. Total volume (mins) and correlation of training loads of different orientation of highly 
skilled football players at the special preparation phase of the preparation period at the stage 
of the summative experiment 

№ Mesocycles  
(microcycles)

Orientation of loads, mins (%)
Total, minsAerobic Mixed aerobic-

anaerobic
Anaerobic  
lactations

Anaerobic  
glycolytic

Special preparation phase

1 Basic control  
preparation mesocycle

670
(52.5 %)

465
(36.5 %)

100
(7.8 %)

40
(3.2 %) 1275

2 Pre-competition  
mesocycle

465
(34.8 %)

780
(58.4 %)

60
(4.5 %)

30
(2.3 %) 1335

Total during a special 
preparation phase

1135
(43.4 %)

1245
(47.7 %)

160
(6.1 %)

70
(2.8 %)

2610 /  
44 hrs.

During the special preparation phase the 
training effect on the players was carried out 
through aerobic (43.4 %), mixed (47.7 %), 
anaerobic-lactations (6.1 %) and anaerobic-
glycolytic (2.8 %) loading. 

The volume of motor activity of football 
players at the special preparation phase of the 
preparation period in the first training cycle of 
annual training was 2610 minutes (44 hours). 
The largest volume of aerobic loading was 
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observed in the basic control preparation me-
socycle - 52.5 %, mixed (aerobic-anaerobic) 
– in the pre-competition mesocycle (58.4 %), 
anaerobic-lactations and anaerobic-glycolytic 
- in the basic control preparation mesocycle, 

7.8 % and 3.2 % respectively.  
The volume of training in microcycles at 

the special preparation phase of the preparation 
period of the first macrocycle at the stage of the 
summative experiment is given in Table 2. 

Table 2. The volume of training work in microcycles at the special preparation phase of the 
preparation period at the stage of the summative experiment

Microcycles №
The volume of training work, mins (%) Total, 

mins 
(%)

Nonspecific Specific
For gene  
ral fitness

Special pre- 
paration

Lead-in Competitive

Basic control preparation mesocycle
5-day high impact 1 433 (53.8) 62 (7.7) 208 (25.9) 100 (12.5) 803
3-day recreational 1 152 (100) - - - 52
5-day high impact 1 433 (53.8) 62 (7.7) 208 (25.9) 100 (12.5) 803
Total 3 1018 (57.9) 124 (7.0) 416 (23.7) 200 (11.4) 1758

Pre-competition mesocycle
5-day lead-in 1 286 (40.8) 98 (14.0) 137 (19.5) 180 (25.7) 701
3-day recreational 1 152 (100) - - - 152
5-day lead-in 1 286 (40.8) 98 (14.0) 137 (19.5) 180 (25.7) 701
Total 3 724 (46.6) 196 (12.6) 274 (17.6) 360 (23.2) 1554
Total during a special preparation phase 6 1742 (52.6) 320 (9.7) 690(20.8) 560 (16.9) 3312

The special preparation phase started in the 
basic control preparation mesocycle which con-
sisted of two high-impact and one recreational 
microcycles. The volume and intensity of train-
ing sessions was characterized by extensive 
use of special training exercises (57.9 %). In 
comparison with previous mesocycles, consid-
erably more trainings were devoted to lead-in 
exercises (23.7 %) and competitive exercises 
(11.4 %). Lead-in exercises were carried out 
in the form of adaptive training tasks alongside 
with special training exercises (7.0 %). The to-
tal amount of training work in the basic control-
preparation mesocycle was 1758 minutes.

The pre-competition mesocycle involved 
two lead-in and one recreational microcycles, 
and, in accordance with the recommendations 
of specialists in the theory and practice of 
sports, completes the preparation of athletes 
for the competitive period. Preparation in this 
mesocycle had an expressed “integral” char-
acter. The number of general fitness exercises 
(46.6 %) and lead-in exercises (17.6 %) de-
creased significantly. In comparison with the 
basic control preparation phase, considerably 

more trainings were devoted to special prepa-
ration exercises (12.6 %) and competitive ex-
ercises (23.4 %). In the pre-competition me-
socycle a special focus was placed on tactical 
and psychological training. The proportion of 
theoretical training also increased.

The pre-competition mesocycles was char-
acterized by a slight decrease in the total load 
volume to 1554 min. 

In general, in the special preparation phase 
general-preparatory exercises accounted for 
52.6 %, special preparation exercises - 9.7 %, 
lead-in exercises made up 20.8 %, and com-
petitive exercises - 16.9 %. The total time of 
training was 3312 minutes.

DISCUSSION
The training process is built on the basis of a 

certain structure, which is a relatively stable order 
of the combined components (parts, sides, links), 
their logical correlation and general sequence 
(Matveev, 2010; Platonov, 2013; Kostyukevich, 
2013). In particular, the structure of the training 
process of athletes is characterized by:

- a grounded order of correlation of the vari-
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ous aspects of training content (compo-
nents of general and special physical train-
ing, technical, tactical training, etc.);

- a required ratio of parameters of training 
and competitive loads;

- a certain sequence of different parts of the 
training process (individual classes and 
their parts, stages, periods), which are the 
phases or stages of this process (Bompa, 
Carrera, 2005; Kostyukevich, 2013).
The training process consists of separate 

structural units, which are its constituent parts. 
In the theory of sports training one distinguish-
es: 1) microstructure - the structure of micro-
cycles and their components - separate training 
sessions; 2) meso structure - the structure of 
mesocycles and their components - separate 
microcycles; 3) macrostructure - structure of 

the annual training cycle and its components - 
stages and periods (Platonov, 2013). 

The subject of our study was the structure 
and content of the training process of highly 
skilled players at the special preparation phase 
of the preparation period of the macrocycle. 
The training at this stage is under special focus 
and it should ensure athletes’ readiness for ef-
fective competitive activities (Platonov, 2013). 

The content of the training process invol-
ves the development and improvement of 
com      plex qualities (speed-force, coordination 
abi    lities, special endurance) (Platonov, 2013; 
Kos  tyukevich, 2016).

With a purpose of holding control over the 
types and components of training work, a spe-
cific classification of training means in football 
was developed (Figure 1).

C
om

pe
t-

in
g

Figure 1. Classification of training means in football (V. M. Kostiukevych, 2016)
Note: GPT – general physical training; SPT – special physical training; CCM – coordination 
complexity mode.
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In general, a new methodical approach to 
the classification of training work in football 
was introduced. It is based on the general prin-
ciples of the construction of athletes’ training 
process on the basis of the theory of periodiza-
tion (Matveev, 2010; Platonov, 2013).

CONCLUSIONS
1. The analysis of scientific literature has 

proven the crucial role of the special prepara-
tion phase of the preparation period at the stage 
of the summative football expert’s experiment. 
Efficient training of players at this phase pro-
vides the optimal formation of training efficien-
cy and the subsequent effective improvement 
of various aspects of athlete’s preparedness.

2. The pedagogical observation of the train-
ing process of highly skilled football players 
showed that the special preparation  phase  of 
the preparation  period in the annual training 
consists of two mesocycles - the basic control 
preparation (containing two high impact  and 
one recreational microcycles) and pre-compe-
tition (includes two lead-in and one recreation-
al microcycles). 

3. Thus, the structure and content of the spe-
cial preparation phase of highly skilled football 
players at the stage of the summative experi-
ment is conditioned by the optimal develop-
ment of their sports shape due to the gradual 
increase in the volume and intensity of training  
with an emphasis on integral training in the fi-
nal microcycle of the preparation  period. This 
approach to the construction of the training 
process allowed us to optimize targeted man-
agement impacts along with the improvement 
of players’ technical and tactical skills. 
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ABSTRACT
Purpose: The purpose of this study was to describe some anthropometric characteristics, to 

trace the physical preparedness level and the technical skills of children (girls and boys) up to 14 
years old participating in competitive basketball, to make comparative analysis of the average 
values of both totalities, and to find the relation and dependence between the anthropometric 
characteristics, physical preparedness and basketball skills of both sexes. 

Methods: One hundred twenty-nine children were subjected to study, out of which sixty-three 
basketball players (boys) at the age of 13 ± 0,7 and 66 basketball players (girls) at the age of 13 
± 0,5. Sport-pedagogical test was applied to the participants, and a probated and standardized 
test battery including twenty indicators was used. The basketball players participated in the test 
voluntarily, they received no money or financial compensation for their contribution and their 
anonymity was guaranteed. 

Data analysis: Statistical analyses were performed with SPSS-23 and variation, correlation 
and comparative analysis were made, t-criterion of Student and U-criterion of Mann-Whitney 
were used.

Results: As we had supposed and as it was proven by the results for that group, the gender 
differences had a more substantial impact on some physical development indications and great-
er part of the physical preparedness indications. In favor of the boys these differences were more 
strongly expressed in their height, degree of body mass and horizontal stretch, while in favor of 
the girls the differences were in the functional capacity of the chest. Boys were fully favored as 
far as rapidity, speed abilities, explosive strength of the lower limbs were concerned.

Conclusion: We have to note that the accumulated training experience and the biological 
ripening impact positively on the performance of young male and female basketball players. The 
results of this study showed that there were statistically significant differences between boys and 
girls in terms of technical skills (TS) only along two indicators. 

Key words: basketball, coming up generation, puberty and basketball technical skills 

INTRODUCTION
The game’s popularity is due to players’ 

athleticism, expressed by an optimal combina-
tion of their body size, physique, motor abil-

ities, and technical skills (Drinkwater, Pyne, 
McKenna, 2008). These features are often 
represented as multivariate profiles associated 
with success in response to training and com-
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petition, not only in senior but also in youth 
players (Vaeyens, et al.,2008). 

The importance of basketball players’ body 
sizes, specifically the tall stature, is well docu-
mented (Drinkwater, et al, 2009). A basketball 
player of excellent body structure for basket-
ball: wide shoulders, sufficiently long arms 
and legs, height, strength, not very heavy, good 
coordination, quick and athletic is potentially 
a player of great physical talent but not oblig-
atory talented in all other categories (Boruko-
va, 2018). Sports technical qualities have to be 
perfected in relation to the development of the 
motive qualities (Sergiev, 2019). 

The problem for the structural establish-
ment of teams increases the interest towards 
studies related to the selection of perspective 
basketball players (Gyosheva, Tsarova, 1980; 
Tsarov, 2003; Borukova, 2018).  

The existence of „individual particularities 
during the time children enter puberty” has to 
be taken in view when performing selection in 
child age. Around 15-20 % of the children are 
accelerates and enter puberty one, two or more 
years earlier while 10-15 % are retardants, i.e. 
they enter into the puberty development phase 
one or two years later. The rest 65-70 % are 
normally developing, the so-called medians 
(Tsarov, 2008).   

It is not possible to change a person’s phys-
ical development, the morphological signs and 
overall development as they result from the di-
alectic interaction between the heredity factors 
on one hand and the factors arising from the 
continuously changing conditions of the interi-
or (biological) and exterior (nature and social) 
environment. Some certain physical develop-
ment indications can only be changed through 
purposeful training. Competitors can become 
bigger and stronger by building up body mass, 
however, during that time it is obligatory that 
they have purposeful training towards increas-
ing agility and speed. Quicker reaction and 

better coordination can be reached by training 
for agility, but both the type of the body and 
the quicker shortening of muscle fibers can-
not be changed. It is very difficult to train for 
speed, but even if it is trained, it cannot be im-
proved, only certain level can be maintained. 
That fact requires that coaches be well aware 
of the modeling periods for the development 
of young athletes’ certain motive quality and 
gender particularities. 

The knowledge about young players’ age 
and gender particularities is a prerequisite for 
a sport pedagogue to be able correctly to man-
age the various stages of the perennial sports 
preparation. It has been established in a range 
of studies that for boys and girls at the age 
of 13-14 practicing basketball regularly, sta-
tistically important differences are observed 
mostly in the anthropometric characteristics 
and the physical preparedness in favor of the 
boys, while as far as the technical skills of the 
game are concerned, experts reckon that the 
girls of that age are better (Gyosheva, Tsaro-
va, 1990; Tsarova, Borukova, 2014). Today, 
as a result of long years of studies, we have 
the reason to state that there will be no sta-
tistically important differences between the 
boys and the girls in relation to a great part of 
the indicators under study. In a similar study 
of 13-14 year-old pupils (boys and girls) on 
physical preparedness level only, the differ-
ences between the sexes appear to a greater 
degree in the explosive strength of the lower 
and upper limbs and to a smaller degree in 
the speed abilities of the children while the 
advantage is totally in favor of the boys (Bo-
rukova, 2019).  

The motive qualities development is in 
conformity with their modeling periods. Many 
authors have detailed studies in that respect 
(Slanchev, 1992; Petrov, 1995; Jeljiazkov, 
2002; Dasheva, 2002; Tsarov, 2008; Boruko-
va, 2018). 
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G. Kirsten’s (Kirsten, 1963) surveys show 
that for the age between 11-14 years, strength 
training has similar effect on both boys and 
girls. Krastyu Tsarov generalizes that on the 
basis of established facts explaining the mo-
toric development, it is namely the middle 
school age (11-15 years when greater part of 
the future basketball players enter an organ-
ized training process), during which optimal 
conditions exist for the development of maxi-
mum speed, speed of the separate movements, 
starting speed, explosive strength, coordina-
tion abilities (in particular dexterity) and ac-
tive suppleness (Tsarov, 2008).  

That age is suitable for developing the 
strength endurance, as well as the aerobic and 
a little bit later – at the end of puberty –the 
anaerobic processes (Borukova, 2018). 

The analysis of the physical fitness of 
basketball players through specific field tests 
measured with microtechnology instruments 
provides coaches and physical coaches with 
objective and reliable knowledge. That is why, 
physical fitness assessments are carried out 
through physical fitness tests. The choice of 
the test is important and affects the final re-
sult. Tests that are specific to the sport to be 
evaluated and that are carried on the court or 
training place must be selected in order not to 
affect the athlete nor produce unreliable results 
(Mancha-Triguero, 2020).

Although studies have not always been 
able to differentiate young players from final-
ists, semi-finalists, and lower-ranked teams 
(Ramos, et al., 2018) most found these at-
tributes to be highly associated with players’ 
competitive levels (Torres-Unda, et al.,2012) 
and game performance (Torres-Unda, et al., 
2016). The study by Karalejić et al. (Karalejić, 
Jakovljević, Macura, 2011), reported that cor-
relations between anthropometric indicators 
and TS in youth athletes were relatively low, 
ranging from 0.23 to 0.54. 

A study on the connection between labo-
ratory and field tests and the performance of 
young basketball players was conducted by 
Zaric, et al, (2018). The practical application 
of this study is a system designed for con-
trolling the efficacy of the training process 
in the preparation stage, the selection and the 
creation of the model characteristics of func-
tional, metabolic and motor abilities of young 
basketball players (Zaric, et al, 2018).

Reina, et al, (2019), made comparison of 
three methods for quantifying the training load 
in basketball. The research was done on paper 
which did not involve any costs and informed 
about the actual load maintained by the ath-
letes during training (Reina et al, 2019).

Coaches’ ability to select, measure and eval-
uate the objective status of the future junior fe-
male basketball players, to prognosticate their 
development, to apply the respective means 
and methods for training, to exert effective 
control on the preparedness of the competitors 
at the different stages of their development, is 
particularly important for the successful man-
agement of the educational and training pro-
cess (Tsarov, 2008; Borukova, 2018).  

It is confirmed that the additional effects 
from the training experience and the biolog-
ical ripening impact positively on the young 
basketball players’ presentation. We recom-
mend that coaches concentrate not only on 
the body size of the players but on the level 
of their skills particularly during adolescence, 
when they select the teams so they can en-
courage a stable, lasting development (Gui-
marães, et al, 2019).

The analysis of the facts above, our per-
sonal experience and observations give us the 
reason to formulate the following working hy-
pothesis: We assume that there are statistically 
important differences in relation to some an-
thropometric characteristics and physical pre-
paredness for both sexes at the age of 14, but 
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in relation to the basketball skills there will be 
no such differences. 

The purpose of the present study is to de-
scribe some anthropometric characteristics, to 
analyze the physical preparedness and techni-
cal skills of 14 years old children (girls and 
boys) participating in competitive basketball 
as well as to compare the average results be-
tween these two groups and to find the rela-
tions between anthropometric characteristics 
and physical preparedness, and anthropomet-
ric characteristics and basketball skills.  

In order to fulfill the aim of this study we 
set the following tasks: 1) to establish the level 
of the physical development, physical prepar-
edness and the level of the technical skills of 
both sexes of the age group under study; 2) 
to make a comparative analysis of the aver-
age levels of the separate indicators for both 
sexes; 3) to disclose the degree and character 
of dependence between the physical devel-
opment, physical preparedness and technical 
skills tests. 

METHODS
The study was conducted during the period 

between October 2019 and February 2020. 

Participants 
The research was done among 129 chil-

dren, out of which 63 junior male basketball 
players listed in various clubs in Bulgaria at 
the age of 13 ± 0,7 and 66 junior female bas-
ketball players listed in various clubs in Bul-
garia at the age of 13 ± 0,5. The participants 
in the study had been training organized bas-
ketball for 5 ± 2 years. The training sessions 
during the last two years had been once a day, 
six days per week. All 129 participants in the 
study had taken part in the National basketball 
championship for the respective age group and 
some of them were members of the national 
team project for the respective age. All clubs in 

the country are working according to the Com-
mon educational methodology, introduced by 
the Bulgarian Basketball Federation in 2018. 

Procedure
The sport-pedagogical tests were ap-

plied by one and the same researcher and the 
coach of the respective team under terrain 
conditions within the frames of one regular 
training session (120 min); students in their 
last year of study in National Sports Acade-
my “Vassil Levski” with major “Basketball 
coach” participated in the research process. 
The anonymity of the children was guaran-
teed by listing them under a different number, 
(which was known by the team coach only) 
with the purpose to use the results for the op-
timization of the school-training process after 
processing the data. Everybody participated 
in the study voluntarily and received no mon-
ey or financial compensation for their contri-
bution. Nobody from the participants refused 
to take part in the study except those with 
injuries or indisposition. Short instructions, 
video and demonstration of the test battery 
were presented prior to testing. After meas-
uring the anthropometric parameters, each 
team had 10-15 minutes to warm up. The 
tests of all were performed according to the 
sequence presented in Table 1. The study was 
performed in standard conditions – a basket-
ball hall with the necessary equipment; chro-
nometer, measuring apparatuses; cones, bas-
ketball balls and a medicine ball of 2 kg. The 
participants performed each test twice. Their 
better achievements were taken in view when 
analyzing the results.

Sports pedagogical testing was conducted 
with the participants for the needs of the study, 
probated and standardized test battery was 
used, covering 20 indicators bearing informa-
tion about the basic indications of the physical 
development, physical preparedness and tech-
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nical skills in basketball. The indicators were 
divided into three groups: for physical devel-
opment – from the 1st to the 6th indicator; for 

physical preparedness – from the 7th to the 11th 
one and for technical skills – from the 12th to 
the 20th indicator. 

Table 1. Description of the used tests in the research

№ Indexes Measure. 
units

Exactness of  
measurement

Direction  
of growth

1. Height cm 1,0 +
2. Weight kg 0,5
3. Body Mass Index kg/m² 0,01
4. Breaststroke - Pause cm 1,0 +
5. Breast circumference - respiratory difference cm 1,0 +
6. Horizontal extension cm 1,0 +
7. Sprint 20 m s 0,01 -
8. Vertical jump cm 1,0 +
9. Long jump m 0,01 +
10. Running between stands (Figure1) s 0,01 -
11. Throwing a tight ball with your face m 0,01 +
12. Eights with a dribble number 1,0 +
13. Leading the ball (dribble)between stands. (Figure 1) s 0,01 -
14. Ball keeping index s 0,01 -
15. Movement of a defense stand (Figure 2) s 0,01
16. Speed shooting – time (Figure 3) s 0,01 -
17. Speed shooting – score (Figure 3) number +
18. Speed shooting – index (Figure 3) s 0,01 -
19. Shooting from a position with a feeder number 1,00 +
20. Free throw number 1,00 +

The physical development and physical 
preparedness tests are standard and applied in 
the sports practice for many years. The tests 
for the technical skills are strictly specific for 
the different sports and for better illustration 
and perception of the information they should 
be described.  

Description of the tests for technical skills 
used for basketball:

10. Run between stands. From high start 
as initial position, the player is running along 
equilateral triangle with 10 m length of the 
side. Stands are posted at the three tops of the 
triangle and in the center. The route is shown in 
Figure 6. The direction of the start is by choice 
– to the right or to the left. The result is record-
ed with exactness of 0.01 s. 

12. Eights with a dribble. Initial posi-
tion – basketball posture, feet are positioned 

more widely than shoulders, the ball is po-
sitioned at the right flank. Upon a signal, 
dribble is performed with the right hand on 
the right leg side, then crossed dribble fol-
lows by moving the ball from back forward 
through the legs, taking the ball with the left 
hand, dribble on the left leg side, crossed 
dribble from back forward between the legs 
to the right hand and so on. Each tap of the 
ball on the ground, performed without in-
fringing the defined consecutiveness of the 
movements, is counted.  The exercise is 30 
s. long. It is performed twice, and the better 
results is recorded. 

13. Leading the ball between stands. The 
same exercise is performed as described for in-
dicator 11 (running between stands) – see Fig-
ure 1 but the distance is overcome by leading 
the ball. The result is recorded with exactness 
of 0.01 s.  
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Figure 1. Diagram of positioning of the stands for the tests № 10 (Running between stands) 
and № 13 Leading the ball (dribble) between stands

14. Leading the ball index. It presents the 
difference between the results of test No.13 
and test No. 10, recorded in seconds with ex-
actness of 0.01. 

15. Moving in defense. It is performed 
round a square with 5 m sides, at the angles of 
which stands are positioned (Figure 2). Run-

ning sprint on side 1-2, moving in defensive 
standing 2-3, running back on side 3-4 and 
then the distance is overcome in the same way 
in the reverse direction towards the initial po-
sition. The result is recorded with exactness up 
to 0.01 s.

Figure 2. Diagram of positioning of the stands for test № 15 Moving in defense 

16. Speed shot on the run. Initial posi-
tion – high start at the base line (under the 
basket) holding the ball with hands. Round-
about is performed by leading the ball, then a 

shot to the basket while moving follows (after 
two steps) consecutively at each of the three 
stands, positioned at the 3 p line (against the 
basket and under angle of 45º from the left 
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and from the right) – (Figure 3).  Two tours 
are performed (6 shots total). During the first 
round the leading and shooting are performed 
with the dominant hand and during the second 

one – with the non-dominant one. The time of 
the performance is recorded with exactness of 
0.01s., as well as the number of the successful 
shots into the basket (at correct coordination).  

Figure 3. Diagram of positioning of the stands for test № 16 Speed-shot of the run

17. Speed shot while moving– number. The 
successful shots in the basket are recorded 
(correct coordination) while performing indi-
cator No. 16. 

18. Speed shot while moving - The coeffi-
cient of effectiveness for the speed shot while 
moving is calculated; the time of the perfor-
mance is divided into the number of the suc-
cessful shots in the basket. Exactness of up to 
0,01 s is recorded.  

19. Shot with feeder. 3 series of 10 shots 
into the basket from 3 positions are performed: 
ü perpendicular to the board; 
ü under angle of 45° to the board; 
ü under angle of 0° to the board. 
The positions may be arranged in the left or 

right half of the playing ground (according to 
the executor’s choice). After each series both 
players change positions. Shooting is per-
formed at 3.50 m distance from the ring center 
projection on the ground. The total number 
of the successful shots into the basket for the 
three positions is recorded. 

20. Free throws – number of success-

ful ones. The number of the successful shots 
is recorded. The relative share (in %) of the 
successful shots in the basket against all free 
throws performed is calculated as a result of 
the test too.  

Data analysis
For the realization of the purpose and tasks 

set for the study, the following methods of re-
search were applied: survey study of the spe-
cific literature and sport-pedagogical testing. 

The results from the study were subjected to 
mathematical-statistical processing with SPSS 
23; depending on the tasks of the research the 
following statistical methods were applied: 

• variation analysis – for defining the aver-
age values, normality of distribution and 
variety of the indicators under study; 

• comparative analysis by t-criterion of Stu-
dent for independent samples – for check-
ing the reliability of the differences be-
tween the average levels of the indicators 
under study between both groups – girls 
and boys. The critical value of the t-criteri-
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on, at high statistical reliability (Pt ≥ 95%), 
is tcritical = 1.97. That satisfies the needs of 
the sports practice (Gigova, 2002); 

• comparative analysis of two independent 
samples with U-criterion of Man Whitney 
about quantitative indicators with distribu-
tion of the values different from the normal 
ones; 

• correlation analysis – for defining the de-
gree of dependence between the indicators 
under study. Ordinary linear correlation 
was used according to the “everybody 
against everybody” method. 

RESULTS
Physical development 
The variation analysis results for the phys-

ical development indicators under study (Ta-
ble 2) showed that the values were of normal 
distribution and the totalities under study were 
homogeneous and relatively homogeneous in 
relation to the indications about which these 
indicators bear information. It can be seen in 
Table 2 that for both sexes the groups were 
homogeneous in relation to three indications 
– height, chest measurement-pause and hori-
zontal extension. Although the groups were 
homogeneous, we have to note an interesting 
fact – during similar studies held in 1990 in 
Bulgaria, the average height of the boys was 
1.76 cm. and of the girls - 1.72 cm. (Gyosheva, 
et al, 1990). At that time, the children from the 
same age group, training basketball, were by 
+4 cm. higher for the boys and by +7 cm. for 
the girls. The last studies held by a scientific 
team R. Tsarova and M. Borukova during the 
period 2012/2015 of junior male and junior fe-
male basketball players from the age of 12 till 
19 years, established that the players of today 
in all age groups were much shorter in com-
parison with the generations before them. The 
trend is for lower results each consecutive year 
(Borukova, 2018).   

The higher values of the variation coeffi-
cient showed that both groups were relatively 
homogeneous in relation to indications bear-
ing information about the weight, the degree 
of body mass and the functional capacity of 
the chest. For the needs of the study, the nor-
mal distribution of the quantitative values of 
the indicators under study, gave us the reason 
to apply the comparative t-criterion of Student 
for independent samples. Table 1 presents the 
comparative analysis of the physical develop-
ment indicators of 14 years old junior male and 
female basketball players. The critical value 
for both totalities was compared for independ-
ent samples at guarantee probability of P ≥ 95 
is tcritical=1.97. For three of the indications the 
advantage was for the girls, these are the indi-
cators related to the weight, chest measurement 
– pause and chess measurement – difference. 
Only for the chest measurement the difference 
between both groups was statistically impor-
tant and supported by guarantee probability of 
P ≥ 95, for the rest indicators the differences can 
be explained by occasional reasons. The boys 
had advantage in three indications too: height, 
body mass index and horizontal extension. It 
is very difficult to establish the degree of body 
mass of children according to the weight and 
height indicators only, that is why BMI was 
worked out to give us the idea in which zone 
the children were. According to World Health 
Organization’s (WHO) standards for BMI of 
14-year-old girls and boys, there were over-
weight children in both groups, but the number 
of the overweight girls was greater than that 
of the boys and the degree of their body mass 
was higher. That was proved by the t-criterion 
calculated values too. The empiric values were 
higher than the critical value provided for all 
the three indicators. Consequently, the exist-
ing differences in relation to these indications 
were statistically reliable which was supported 
by 95 % guarantee probability.
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Таble 2. Mean values, variability in recognition and comparison of analysis of physical de-
velopment indicators

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

1.Height Boys 63 1.50 1.99 1.718 .106 6.190 .321 -.388 0.069 .699 4.22 100.00
Girls 66 1.45 1.79 1.649 .077 4.699 -.325 -.512

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

2.Weight Boys 63 31.50 85.00 57.10 12.941 22.66 .488 -.348 0.623 .054 .305 23.93
Girls 66 36.00 79.00 56.48 10.125 17.93 -.062 -.0652

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

3. BMI Boys 63 14.00 26.50 19.17 2.871 14.98 .388 -.336 -1.486 .491 2.865 99.51
Girls 66 13.78 29.12 20.65 3.013 14.59 .222 -.229

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
4. Breaststroke 

- Pause
Boys 63 62.00 100.00 78.88 7.194 9.12 .126 .41 -2.464 .324 1.857 93.44
Girls 66 66.00 95.00 81.35 7.838 9.63 .007 -.963

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
5.  Breast cir-

cumference 
- respiratory 
difference

Boys 63 4.00 10.00 6.75 1.399 20.73 .241 -.482 -1.029 .625 3.724 99.97

Girls 66 4.00 12.00 7.78 1.714 22.04 -.189 .193

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
6.Horizontal 

extension
Boys 63 146.00 203.00 169.32 12.822 7.57 .332 -.457 4.408 .391 2.256 97.42
Girls 66 140.00 180.00 164.91 9.150 5.55 -.561 -.127

Physical preparedness  
The results from the variation analysis of 

the physical preparedness indicators under 
study (Table 3) showed that the values were of 
normal distribution while the totalities under 
study were homogeneous and relatively ho-
mogeneous in relation to the indications under 
study. It is seen from table 3 that again for both 
sexes the groups were homogeneous in relation 

to two indications related to the speed of mov-
ing – “20 m sprint” and “run between stands”. 
It is scientifically proven that from 12 to 15 
years speed is improved primary on the account 
of reaching higher dynamic force, where from 
12 - 14 years it is on the account of the body 
growth, explosive strength and increase of the 
muscle strength while from 14 to 16 years it is 
increased thanks to the explosive strength. 

Table 3. Mean values, variability in recognition and comparison of analysis of physical per-
formance indicators

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
7. Sprint 20 m Boys 63 4.30 2.83 3.46 .255 7.36 0.331 1.194 -.287 1.006 6.595 100

Girls 66 4.22 3.16 3.75 .240 6.40 -.307 .313
Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

8.Vertical  
jump

Boys 63 21.00 63.00 40.78 9.124 22.37 .23 .016 6.838 .821 5.096 100
Girls 66 22.00 53.00 33.94 5.833 17.19 .574 .787

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

9.Long jump Boys 63 135.00 254.00 194.40 26.521 13.64 .118 -.483 17.276 .689 4.153 100
Girls 66 130.00 220.00 177.12 20.463 11.55 -.016 -.418

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
10. Running bet-

ween stands
Boys 63 27.08 19.23 21.65 1.579 7.29 .859* .998 -.834 .542 3.187 99.82
Girls 66 26.40 20.02 22.49 1.393 6.19 .693* .154

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
11.  Throwing a 

tight ball with 
your face

Boys 63 2.70 7.00 4.41 .976 22.13 .563 -.128 0.266 .331 1.898 94.00

Girls 66 2.90 5.30 4.15 .575 13.88 .059 -.629
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Both groups were relatively identical in 
terms of the explosive strength of the lower 
limbs as well as the upper limbs and shoulder 
girdle. In terms of mean values, boys outper-
formed girls by all five indicators. By apply-
ing the t-criterion of Student for independ-
ent extracts it was established that for four 
of them, the empiric values of the criterion 
were higher. Consequently, we can state by 
high guaranty probability that at the age of 
14, boys are much quicker in relation to the 
speed, moving along the terrain without a ball 
and possess higher explosive strength at hori-
zontal and vertical jump than girls.  All four 
values of t are supported by high guarantee 
probability P ≥ 95.  If we have to compare the 
boys’ and girls’ values of the jump for height 
with those of 1990, we shall see that now the 
values are again lower: the boys’ jump by 4 
cm. and the girls’ by 5.5 cm. Only along the 
indicator, which is related to the explosive 
strength of the shoulder girdle and arms, no 
statistically significant difference was ob-
served between boys and girls, and the dif-
ferences obtained can be attributed to random 
reasons. That proves G. Kirsten’s statement 
that training for strength have similar effect 
on both 14-year-old boys and girls. After ma-
turing sexually and after 14 - 15 years of age 
the strength is increased stormily and reach-
es its maximum values at 18-20 years of age 
(Tsarov, 2008).

Technical skills (TS)
As expected, both the boys and the girls 

performed with greatest pleasure all tests re-
lated to the basketball specific technical skills 
(TS) and managed them excellently. For the 
variation analysis (Descriptive statistics) in 
Table 4 it is seen that for three indications 
both groups were homogeneous. These are 
indications which are related both to TS and 

entirely to the speed of movement, namely: 
dribble between stands, speed of movement 
in defense, and the quickest time for making 
a basket. Both groups were relatively homo-
geneous as regards the rest of the indications, 
but here, there were indicators along which 
the groups were completely non-homogene-
ous, such as the dribble index. In relation to 
the skills for ball handling, more of the ex-
perts think that the girls at that age possess 
better fine motor skills.  Anyway, in our study 
the group of the boys was relatively homoge-
neous while the one of the girls was not ho-
mogeneous. The periods for development of 
the coordination capacity are formed between 
7 and 12 years, and after puberty, but only if 
during this period work has been done to im-
prove them, as a result of which the highest 
indicators appear at the age of 13 - 14 years 
(Tsarov, 2008; Borukova, 2018). The better 
ball handling by the boys might be due to the 
fact that in Bulgaria it is characteristic for the 
work with the coming up generation that the 
boys start practicing basketball at earlier age 
– 6 - 7 years while the girls enter the basket-
ball hall at the age of 8 - 9 when they were 
dissatisfied with training some other sport and 
decided to try basketball. 

When comparing the average values, it 
was established that from all nine indicators, 
the girls had advantage for three of them. An-
yway, for checking the reliability of the differ-
ences, the comparative analysis of t-criterion 
of Student for independent extracts was again 
applied. For three indicators – dribble between 
cones, leading the ball index and shot on the 
run – coefficient, the distribution of the val-
ues was different from the normal one which 
required the application of the U-criterion of 
Mann-Whitney. 
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Table 4. Mean values, variability of traits and comparative analysis of technical skills indi-
cators

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
12. Eights with 

a dribble
Boys 63 24 108 60.57 16.509 27.26 .325 .075 15.964 .906 5.755 100
Girls  66 8 88 44.61 14.987 33.60 -.213 .828

Indexes Gender N Min Max X S V As Ex d U P (t)
13. Dribbling  

between 
stands

Boys 63 34.58 20.06 23.18 2.412 10.41 1.864* 6.735* -.850 2.639 99,02

Girls 66 30.1 20.82 24.03 1.964 8.18 1.234* 1.93*

Indexes Gender N Min Max X S V As Ex d Cohen d U P (t)
14.  Ball keepin 

keeping  
index

Boys 63 -2.37 7.5 1.52 1.331 87.40 1.422* 6.995* -.015 .012 .038 0.030

Girls 66 -1.72 7.29 1.54 1.196 77.73 1.885* 8.29*

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
15. Movement  

of a defence 
stand

Boys 63 14.54 9.16 10.79 1.168 10.83 .925* .535 .068 .069 .389 30.17

Girls 66 12.36 8.44 10.72 .793 7.40 -.306 0

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
16. Speed shoo- 

ting - time
Boys 63 45.35 31.47 35.96 2.878 8.00 .736* .742 -.458 .181 1.026 69.29
Girls 66 45.77 32.54 36.42 2.164 5.94 1.338* 4.376*

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
17. Speed shoo- 

ting - score  
Boys 63 3 6 5.08 .921 18.12 -.432 -1.14 -.189 .232 1.320 81.07
Girls 66 4 6 5.27 .692 13.12 -.421 -.833

Indexes Gender N Min Max X S V As Ex d Cohen d U P (t)
18. Speed shoo- 

ting - index
Boys 63 15.12 5.25 7.37 1.852 25.13 1.618* 3.905* .333 .213 .320 25,10
Girls 66 11.44 5.42 7.04 1.207 17.15 1.287* 2.024*

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)
19. Shooting  

from a posi- 
tion with a 
feeder

Boys 63 10 28 17.52 4.399 25.11 .244 -0.472 .610 .156 .883 62.12

Girls 66 7 25 16.91 3.409 20.16 -.625* 1.22*

Indexes Gender N Min Max X S V As Ex d Cohen d t emp P (t)

20. Free throw Boys 63 4 19 12.83 3.10 24.19 -.507 .332 -.107 .040 .210 16.89
Girls 66 8 19 12.94 2.58 19.92 -.153 -.703

It is seen in table 4 that the girls had bet-
ter results for three indicators: movement of 
a defense stand, better time for achieving bas-
ket and execution of free throws. After the 
application of various comparative criteria, 
it was established that there were no statis-
tically important differences between both 
groups for the three indications mentioned. 
All differences were due to occasional rea-
sons. The boys had advantage for all the rest 
of the indicators, but for two of them only, 
the values of the comparative criterion were 
higher than the t-critical. With a 100 % guar-
antee probability, we can say that boys han-
dled the ball better on spot, performing eights 

with dribbling. The high value of the U-crite-
rion showed that the boys were considerably 
quicker than the girls when moving on high 
speed between the stands, which was support-
ed by 99 % guarantee probability.  

Correlation of the studied indicators for 
the girls

Table 5 presents the correlation matrix of 
the 66 girls under study which allows dis-
closing the interrelations and dependences 
between the indications of the physical de-
velopment and the physical preparedness.  
Seventeen interrelations were established; 
the fact that all physical development indi-
cations enter into relation with some of the 
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physical preparedness indications is impres-
sive. Anyway, indicators like “long jump” 
and “run between stands” did not enter into 
interrelation with any of the indications un-
der study, which shows that the explosive 
strength of the lower limbs in horizontal 
plain and the speed of moving along the 
terrain without a ball do not depend on the 
anthropometry for that age group but on the 
degree of the motive qualities development.  
The height of children at this age, in addition 
to being significantly and highly dependent 
on other anthropometric features, also signif-

icantly influences the explosive strength of 
the upper limbs when throwing a medicine 
ball - forward. 

Anyway, more of the relations created 
were of moderate dependence. That gives 
us the reason to consider that the physical 
development indicators moderately influ-
ence the specific preparedness of the young 
basketball players (girls of 14 years). The 
moderate negative dependences of the res-
piratory difference indicated that the greater 
the development of the girls’ chest, the better 
sprinting abilities they have  (r5-7 = -.384). 

Таble 5. Correlation relations between the physical development and the specific prepared-
ness for girls

Indexes Height Weight
Body 
Mass 
Index

Breast-
stroke - 
Pause

Breast circumfer-
ence - respiratory 

difference
Horizontal 
extension

1  Eights with a dribble -.032 -.15 -.106 -.175 .294* .064
2  Dribbling between 

stands -.219 -.023 -.015 -.096 -.071 -.163

3  Ball keeping index -.121 -.087 -.139 -.06 .074 -.062
4 Movement of a defense 

stand -.171 -.082 -.057 -.059 -.359** -.138

5 Speed shooting - time .013 .205 .208 .125 -.218 -.032
6 Speed shooting - score .04 -.058 -.087 -.046 .343** -.001
7 Speed shooting - index -.03 .113 .144 .087 -.352** -.017
8 Shooting from a position 

with a feeder .085 .17 .213 .227 -.231 .019

9 Free throw .163 .188 .199 .322** -.280* .105

The correlation matrix analysis of the boys 
under study, presented in Table 6, allows dis-
closing the interrelations and dependences 

between the indications of the physical devel-
opment and the technical skills (TS).  

Table 6. Correlation relations between the physical development and the technical skills indi-
cations for girls

Indexes Height Weight
Body 
Mass 
Index

Breast-
stroke - 
Pause

Breast circumfer-
ence - respiratory 

difference
Horizontal 
extension

1 Height 1
2 Weight .710 1
3 Body Mass Index .348 .862 1
4 Breaststroke - Pause .614 .824 .688 1

5 Breast circumference - 
respiratory difference .009 -.194 -.265 -.152 1

6 Horizontal extension .885 .700 .405 .612 .057 1
7 Sprint 20 m -.125 -.010 .041 -.041 -.384 -.191
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8 Vertical jump .172 -.181 -.291 -.114 .422 .189
9 Long jump .150 -.173 -.270 -.115 .245 .186
10 Running between stands -.205 .042 .098 -.083 -.164 -.176
11 Throwing a tight ball 

with your face .773 .643 .395 .681 .196 .736

Four moderate interrelations were estab-
lished - one was of negative direction, which 
shows that the greater the development of the 
girls’ chest, the faster they move while drib-
bling between the cones and the faster they 
shoot in the basket while moving. From the 
six physical development indicators, only the 
two indicators for the chest measurement had 
interrelation with those of the technical skills.  

Correlation of the study indicators for the 
boys

Table 7 presents the correlation matrix of 
the 63 boys under study which allows dis-
closing the interrelations and dependences be-
tween the indications of the physical develop-
ment and the physical preparedness. Here 21 
interrelations were already established while 

it is impressive that most of the physical de-
velopment indications enter into relation with 
some of the physical preparedness indications. 
It is impressive that the following indicators – 
“chest measurement – respiratory difference”, 
“20 m sprint” and “run between stands” do not 
enter into any relation. Eight relations are of 
great dependence, six are of considerable de-
pendence and one is of very great dependence, 
all the rest are moderate. Unlike the girls’, the 
boys’ explosive strength of the lower limbs had 
a moderate and significant dependence on the 
height, weight and horizontal stretch. As it is 
for the girls, the explosive strength of the upper 
limbs and the shoulder girdle is of considerable 
and great dependence with the physical devel-
opment indications without the “chest meas-
urement – respiratory difference” indicator. 

Table 7. Correlation relation between the physical development and physical preparedness 
indications for boys

Indexes Height Weight
Body 
Mass  
Index

Breast-
stroke - 
Pause

Breast circumfer-
ence - respiratory 

difference
Horizontal 
extension

1 Height 1
2 Weight .789** 1
3 Body Mass  

Index .358** 850** 1

4 Breaststroke - Pause .607** .895** .869** 1
5 Breast circumference - 

respiratory difference .266* .081 -.116 .02 1

6 Horizontal extension .945** .832** .460** .662** .229 1
7 Sprint 20 m -.168 -.048 .075 -.031 -.072 -.196
8 Vertical jump .499** .342** .081 .182 .091 .532**
9 Long jump .527** .300* 0 .189 .112 .577**
10 Running between 

stands -.266* -.083 .117 .05 -.017 -.285*
11 Throwing a tight ball 

with your face .759** .823** .595** .675** .109 .796**

The analysis of the correlation matrix of 
the boys under study, presented in table 8 al-
lows disclosing the interrelations and depend-

ences between the physical development and 
technical skills indications. 
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Table 8. Correlation relations between the physical development and technical skills indica-
tions for boys

Indexes Height Weight
Body  
Mass  
Index

Breast-
stroke - 
Pause

Breast circumfer-
ence - respiratory 

difference

Horizontal 
extension

1 Eights with a dribble .091 .025 -.054 -.032 -.038 .151

2 Dribbling between 
stands -.157 -.087 .023 -.043 .093 -.198

3 Ball keeping index .031 -.059 -.098 -.137 .189 -.022
4 Movement of a defense 

stand -.238 -.087 .101 -.003 -.012 -.280*

5 Speed shooting - time -.292* -.172 .001 -.133 -.066 -.298*
6 Speed shooting - score .015 -.039 -.085 .009 -.024 -.085
7 Speed shooting - index -.085 -.007 .079 .003 .049 -.035
8 Shooting from a position 

with a feeder -.185 -.161 -.1 -.088 -.185 -.19

9 Free throw -.056 .027 .069 .068 -.021 .023

We found that there was no relationship be-
tween the boys’ anthropometric indicators and 
their technical skills. But this was not the case 
for girls, where there were 3 moderate relation-
ships among the anthropometric indicators and 
the technical skills. That proves that the girls 
are at a more advanced stage of biological de-
velopment than the boys, which is normal for 
that age group.  

DISCUSSION
All participants presented themselves ex-

cellently at the tests. It should be mentioned 
that both groups were more willing to partic-
ipate in the technical skills tests than in those 
for the physical preparedness and measure-
ment of the anthropometry. This evidence is 
partially consistent with previous reports for 
young basketballers, as offensive TS (speed 
shot shooting, passing, and control dribble) 
have been previously shown to be strongly re-
lated with the final team classification (Brooks, 
Boleach, Mayhew, 1987).

Basketball game consists of two basic 
phases – attack and defense. Both are of great 
importance for the game and are irrevocably 
related in their development. One phase cannot 
exist without the other one. As game skills and 

application of the various ways of playing with 
the ball, game in attack is much more attrac-
tive and wished by the basketball players. The 
reason is that game in attack is more dynamic, 
offers more space for various individual action 
which makes it more attractive for the audi-
ence.  Nevertheless, in relation to the tactic of 
the game, attack and defense have similar val-
ue, which means that player and coach should 
practice both attack and defense with the same 
will and effort. That is particularly important 
for young players who have to get used to mo-
tivated and easy performance of the game tasks 
in defense. A tendency is observed in young 
players’ modern play – they concentrate on the 
offensive measurement of the game, i.e. play-
ers and coaches are strongly focused on play-
ers’ abilities to shoot, dribble, breakthrough to 
the basket and pass the ball. Interestingly, this 
novel trend is also confirmed by studies using 
game-related statistics as technical perfor-
mance predictors. For example, Torres-Unda, 
et al. (2012), reported that elite players scored 
more points per game, i.e., they were determi-
nant for teams’ offensive success. Even so, it 
is also possible that coaches may play an im-
portant role in these results, because at this age 
category they favor/select highly skilled play-
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ers (Karalejić, Jakovljević, Macura, 2011). It 
is very difficult to define at that age which of 
the boys and girls are really highly qualified. In 
view of that analysis of the game effectiveness 
should be made and the relation and its depend-
ence on the separate groups of the indications 
of the physical development, physical prepar-
edness and technical skills found.  

The age of 14 - 15 is crucial for the develop-
ment of young basketball competitors. They are 
in a period of sports development and it is im-
portant that the work during the education-train-
ing process be directed towards development 
and perfection both of the individual qualities 
as group actions, team interactions and of the 
play efficiency (in attack and defense) (Boruk-
ova, 2017). Whether boys or girls, purposeful 
work is needed for the young players at that age 
towards development of their physical quali-
ties, perfection of the technical skills and their 
application in competitive basketball. Aerobic 
and anaerobic physical demands in male play-
ers increase with age and there is improvement 
in technical-tactical performance. The obtained 
results progressively increase with age in the 
three categories, showing the influence of mat-
urational development and sports experience. 
Aerobic and anaerobic physical demands in 
female players progressively increase with age 
and stabilize from the age of 16 reaching a pla-
teau, their growth being more gradual (Man-
cha-Triguero, et al, 2020).

CONCLUSION
Upon the analysis of the study results, it 

was established that both groups were homoge-
neous and relatively homogeneous in relation 
to the anthropometric indicators; in relation 
to the physical preparedness indications both 
groups were also homogeneous and relatively 
homogeneous; as far as the technical skills in-
dicators were concerned, no homogeneity was 
observed in both groups for the indication re-

lated to the ability of leading the ball with high 
speed – “index of leading”. 

Anthropometric indicators – for the chest 
measurement indicator – difference; the dif-
ference between both groups was statistically 
significant and supported by P ≥ 95 guarantee 
probability in favor of the girls; the differences 
for the rest of the indicators can be explained 
by occasional reasons. The boys had statisti-
cally reliable advantage for three indications: 
height, BMI and horizontal extension. During 
that age, the work for motive qualities is better 
accepted by the boys who enter their puberty 
development at that period while the results of 
the girls show that they are already in their sec-
ond phase and it is normal that their physical 
preparedness falls behind that of the boys.   

The research on the technical skills results, 
not surprisingly, is of greatest interest. During 
the age of 13 - 14 years, the training process 
becomes more focused. The positions of play-
ers are defined, the sports calendar is fuller, the 
formation of national teams for the respective 
age begins.  The 13 - 14-year old children enter 
the stage of sports perfection and basic tacti-
cal preparation starts. That requires everything 
learned during the introductory tactical prepara-
tion (up to 12 years) to be raised up in the time 
by correct selection of the means and methods 
both at the preparation stage and respective age 
group. Additional to that, coaches should take in 
mind the available composition of the team, the 
individual particularities of the players, their ex-
perience (sports length of service); all that will 
be impossible if the pedagogue does not possess 
the necessary knowledge and experience (Bo-
rukova, 2018). Basketball provides excellent 
opportunities for improvement of personal and 
social values   and enrichment young players’ the 
mental abilities (Aleksieva, 2010). 

We have to note that the accumulated train-
ing experience and the biological ripening im-
pact positively on the performance of young 



 JOURNAL of Applied Sports Sciences  01/2020

61

male and female basketball players. We rec-
ommend that coaches should concentrate on 
the overall work with the coming up players 
– work towards motive qualities, increasing 
the level of the technical skills and their ap-
plication in the game. That would lead to the 
encouragement of stable, continuous develop-
ment of young male and female competitors. 

Following a review, analysis and numerus 
studies during the last 14 years, we think that 
the teaching-training process with coming up 
children in Bulgaria is not at the necessary lev-
el for the separate age groups. The results of 
the coming up young male and female basket-
ball players, which are decreasing with every 
coming year, are an evidence for that. The 
latter imposes that the Normative system for 
evaluation according to the offered test battery 
should be updated continuously.  

LIMITATIONS OF THE STUDY
Some limitations in our study should be 

pointed out: we do not have comparative anal-
ysis for the most important quality of the game 
– speed endurance, because in the test battery 
the” Shuttle run” test provides different dis-
tance for both sexes – 252 m for the boys and 
168 m for the girls, which did not allow us to 
compare the results; we could not measure the 
skin folds because at that period we did not 
have professional expert and that is the reason 
why BMI was calculated. 

After many years of research and numer-
ous sports and pedagogical testing with the 
approved test battery of 20 - 25 indicators, we 
believe that the testing battery is too large and 
if there is not a high level of organization and 
accumulated experience it is very difficult to 
be applied within 120 min with one team of 
15 ± 3 children. In order to perform the study 
properly, it is necessary to create a new test, to 
approbate it and to use it as a new test battery 
with fewer and more advanced tests. 
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ABSTRACT
The penalty corner (PC) is one of the most important game situations in hockey (both out-

doors and indoors), which results in 30 – 40% of all goals. 
The aim of this paper is to study the influence of the quasi-experimental methodology on 

the dynamics in the development of indicators characterizing the accuracy of shooting when 
performing PC in the potentially effective goal zones. Through the application of InterCriteria 
Analysis (ICrA), the research team sought to establish relationships and directions of dependen-
cies between indicators reflecting the accuracy of zone shooting.

Four elite female indoor hockey players from the team of the National Sports Academy in 
Bulgaria, participants in the European Indoor Hockey Clubs Challenge, were involved in the 
examination sessions. According to the requirements of the quasi-experimental “Push & Flick” 
methodology, the duration of the specialized training was set to 16 weeks. Each player per-
formed 4,800 shootings, or approximately 300 shootings each week. Tests were carried out at 
the beginning (the first week) and at the end (the sixteenth week) of the experiment in order to 
determine the accuracy of the shooting – push/flick from a penalty corner spot (9 meters, central 
from the goal line). We used InterCriteria Analysis and Variance Analysis to analyze the results.

The results of the study provide valuable information related to the training and specializa-
tion of elite hockey players profiled in the execution of a penalty corner.

Key words: accuracy, flick, influence, indoor hockey, InterCriteria Analysis, penalty corner, 
push, shooting

INTRODUCTION
Indoor hockey is a team sports discipline 

practiced in a hall on a playground (pitch) with 
handball sizes. The game format was created 
in the 1950s and 1960s in Germany. In 1966, 
the International Hockey Federation (FIH) 
published a book with the first Indoor hockey 
rules, and in 1968 the World Headquarters of-

ficially recognized the discipline as an integral 
part of hockey. Sports statistics and research 
have identified the hockey penalty corner (PC) 
as the main goal-scoring tool (Antonov, Min-
dov, Igov, 2006; Bari, et al, 2014; Eskiyecek, 
et al, 2018; Ibrahim et al, 2017; De Subijana, 
et al, 2011; De Subijana, et al, 2012; Meul-
man, et.al, 2012; Palaniappan, Sungar, 2018; 

Journal of Applied Sports Sciences 
2020, Vol. 1, pp. 64 - 76
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)



 JOURNAL of Applied Sports Sciences  01/2020

65

Vinson, et al, 2013). The accuracy of shoot-
ing in the execution of a PC is one of the key 
factors for the high success in goals scored 
in hockey, both outdoors and indoors. There-
fore, the shooting performance is a subject of 
a number of studies. While in the scientific lit-
erature there are a number of studies related 
to the effectiveness of the outdoor hockey PC, 
mostly studying the goal performance and the 
biomechanical structure of the main technique 
– drag flick (Antonov, Mindov, Chavdarov, 
2006; Antonov, Mindov, Igov, 2006; Bari, et 
al, 2014; Beckmann, et al, 2010; Eskiyecek, et 
al, 2018; Ibrahim, et al, 2017; De Subijana, et 
al, 2011; De Subijana, et al, 2012; Laird, et al, 
2003; Palaniappan, Sungar, 2018), yet no re-
search to date has investigated this key action 
within indoor hockey (Vinson, et al, 2013).

In one of the few studies by Vinson, et al, 
(2013) it is claimed that the success rate of indoor 
hockey penalty corner varied from 20 to 30%. 
Specifically, for the England Hockey League 
Women’s Premier Division ‘Super Sixes’ 2010-
2011, it achieved a success rate of 22, 6%.

A statistical survey of individual goal scor-
ers from the last women’s Indoor Hockey 
World Cup, Berlin 2018, found that the penalty 
corner goal score success was over 40%. In the 
final matches for the medals – both men’s and 
women’s, the percentage of goals scored by the 
penalty corner exceeded 60%.

The indicators that give us information 
about the success and effectiveness of the pen-
alty corner, give us reason to study the impact 
of our developed methodology on the accuracy 
of flick pushing. The Flick (F) is a basic tech-
nique for shooting by pushing the ball, includ-
ed when performing indoor hockey PC. Unlike 
the Drag Flick (DF) – a highly effective shoot-
ing technique used only during the execution 
of the outdoor hockey PC, F is also used in any 
goal situation where lifting the ball is required. 

In this regard, any study on the impact of 

the “Push & Flick” techniques on the perfor-
mance of Indoor hockey PC (the accuracy of 
shooting in effective areas (Figure 1)), as well 
as the establishment of significant dependen-
cies is of paramount importance for the train-
ing process and competitive activity of high 
performance hockey players.

 The aim of this paper is to study the influ-
ence of the quasi-experimental methodology 
on the dynamics in the development of indi-
cators characterizing the accuracy of shooting 
when performing PC in the potentially effec-
tive goal zones. Through the application of 
different methodologies (correlation analysis 
and InterCriteria Analysis), the research team 
sought to establish relationships and directions 
of dependencies between indicators reflecting 
the accuracy of zone shooting.

In order to determine the possible relation-
ships and the direction of dependence between 
the indicators, characterizing the accuracy of 
shooting, we used variation analysis and the 
comparatively new approach InterCriteria 
Analysis (ICrA). ICrA is based on the appa-
ratus of the index matrices (IM) (Atanassov, 
1987), and the intuitionistic fuzzy sets (IFS) 
(Atanassov, 2012) and can be applied to deci-
sion making in different areas of knowledge 
(Atanassov, Vasilev, 2018; Atanassov, et al, 
2014; Todinova, et al, 2016). 

METHODOLOGY
The overall methodology for training spe-

cialized performers of a penalty corner in 
Bulgaria was developed by Antonio Antonov 
in the period 1997-2005. It includes 12,000 
performances per year – 8,000 outdoors and 
4,000 indoors. Quantitative indicators and 
structure were described in detail and pre-
sented at a scientific conference in 2006 (An-
tonov, Mindov, Chavdarov, 2006). For the 
purposes of this study, only part of the meth-
odology described in 2006 was applied, de-
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signed to improve the implementation of the 
Penalty Corners indoors. It was named “Push 
& Flick” Methodology. In 2014, the planned 
shootings in the winter macrocycle of the 
methodology were updated from 4,000 to 
4,800, taking into account the changes of the 
increased intensification of the training pro-
cess and the fact that since 2010, according 
to the Bulgarian Hockey Federation competi-
tion regulation, the indoor season has turned 
into the first annual macrocycle and has had a 
longer duration. The main technical means of 
performing indoor hockey shooting are push 
& flick, hence the name of the methodology. 
The specialized training sessions, the pretest 
and the posttest, were conducted in the period 
of the winter preparation from 44th calendar 
week of 2014 to 7th calendar week of 2015. 
The trainings were held in the handball hall 
of NSA “Vassil Levski”, and the pretest and 
the posttest in the hall of SOC Kamchia. Both 
halls maintain a temperature of 22-24, nor-
mal humidity and have identical polyethylene 
flooring Taraflex® Sport M Plus.

Participants
The subject of this research were four fe-

male players from the NSA Hockey Club, at 
an average age of 23 years, +/- 3, who have 
been practicing hockey for more than 10 years. 
The four subjects are female members of the 
main NSA indoor hockey team playing as left 
forward (Player 1), right forward (Player 2), 
right defender (Player 3), and left defender 
(Player 4). The surveyed players were prepar-
ing to participate in a European Indoor Hockey 
Clubs Challenge I, 20 – 22 February, Ankara 
2015 and passed the full course of training in 
“Push & Flick” methodology.

“Push & Flick” Methodology 
The “Push & Flick” methodology includes 

32 specialized training sessions, twice a week, 

with a duration of 60 minutes each, including 
warm-up (15 min), main part (40 min) and cool 
down (5 min). The specialized trainings were 
individual and were held in 16 weekly mi-
crocycles (44th calendar week of 2014 to 7th 
week of 2015). In the weekly microcycle, two 
specialized trainings were carried out - the first 
on Tuesday and the second on Thursday. In the 
main part of each first week training, 150 shots 
were performed (15 sets of 10 repetitions) in 
the left zones 1, 2 and 3 (50 in Zone 1, 50 in 
Zone 2 and 50 in Zone 3) (Figure 1). Each se-
ries of 10 repetitions must be performed within 
1 minute. The break between repetitions is pas-
sive and lasts 1 minute. The break between sets 
is active, combined with receiving coaching 
instructions, incl. and video analysis and lasts 
5 minutes. The second weekly training is a rep-
etition of the first, but the planned 150 shots 
are performed in the right zones in descending 
order 6, 5 and 4 (50 in Zone 6, 50 in Zone 5 
and 50 in Zone 4). Throughout the “Push & 
Flick” Methodology, each player performed 
4,800 shootings, respectively 2,400 to the left 
and 2,400 to the right zones.

Protocol
Every Tuesday, according to the set plan, 

each player’s training session included direct 
execution of 150 shootings from a distance of 
9 meters in three predetermined left zones with 
the outer dimensions of the squares 66 x 66 
cm. Every Thursday they performed the same 
training methodology in the three right zones 
(Figure 1). During each training session, play-
ers worked on improving their shooting skills 
to the left – zones 1, 2 and 3 or to the right 
– zones 4, 5 and 6, alternating consecutively 
(Figure 1). “Push & Flick” methodology, was 
implemented in order to train “narrow special-
ists” performing Penalty Corner (PC) indoors. 
One of the main tasks of the methodology was 
to improve the accuracy of shooting.
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Figure 1. Model of a training hockey goal (300×200 cm)

A quasi-experimental method was used, 
and more specifically a True Experimental 
design with Pretest and Posttest. We used а 
video camera (Sony, model HDR-CH190EB) 
observation and a radar (sports radar Ra-Vid 
Pro Sport™ (Accuracy: ± 0.1 km/h, Speed 
range: 1-480 km/h, Stopwatch within 1/100 
second, 10 m sec acquisition time, 12-degree 
radar beam, 1200 to 38.4K baud, available 
in mph or km/h, Maximum Range, Sports: 
400-500 ft., Autos: 1.75 miles). The accu-
racy of the shooting and the speed of the 
ball during PC execution in training condi-
tions were determined at the start (Pretest) 
and at the end (Post-test) of the experiment. 
The level of accuracy was established with 
a technique involving 10 consecutive shoot-
ings into a spherical target with a diameter Ф 
– 40 cm, located symmetrically in each zone 
(Figure 1). A shot (push/flick) to the target 
was awarded 2 points, and a shot outside the 
target, but within the zone, including the goal 
post – 1 point. The white lines that outline the 
squares of the zones were part of them.

Data analysis & full description of the In-
terCriteria Analysis

We used an Intuitionistic Fuzzy Pair (IFP) 
(Atanassov, 2012; Atanassov, et al, 2013) as 
an estimation of the degrees of “agreement” 
and “disagreement” between two criteria ap-
plied to different objects. An IFP is an ordered 
pair of real non-negative numbers ,a b〈 〉  such 
that: 1.a b+ ≤

Consider an IM (Atanassov, 1987) whose 
index sets consist of the criteria (for rows) 
and objects (for columns). The elements of 
this IM are further assumed to be real num-
bers. An IM with index sets consisting of the 
criteria (for rows and for columns) with ele-
ments IFPs corresponding to the degrees of 
“agreement” and “disagreement” between 
the respective criteria is then constructed. 

Let O denotes the set of all objects 
1 2, , , nO O O…  being evaluated, and ( )C O  be 

the set of values assigned to the objects by 
a given criterion C, i.e., 

def

1 2{ , , , };nO O O O= …

def

1 2( ) { ( ), ( ), , ( )}nC O C O C O C O= … . Then, let 
def

*( ) { , | , ( ) ( )& }C O x y x y x y C O C O= 〈 〉 ≠ 〈 〉∈ × .
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In order to find the “agreement” between 
two criteria, the vector of all internal compari-
sons of each criteria, which fulfils exactly one 
of the following three relations: R , R  and ,R  

is constructed. In other words, it is required 
that for a fixed criterion C  and any ordered 
pair *, ( )x y C O〈 〉∈  it is true:

 , ,x y R y x R〈 〉∈ ⇔ 〈 〉∈ , (4)

 , , ( )x y R x y R R〈 〉∈ ⇔ 〈 〉∉ ∪ , (5)

 *( )R R R C O∪ ∪ = . (6)

Only a subset of ( ) ( )C O C O×  needs to 
be considered for the effective calculation of 
the vector of internal comparisons (further de-
noted by ( )V C ) since from Eqs. (4)-(6) it fol-
lows that if the relation between x  and y  is 
known, then so is the relation between y and 

x. Thus, of interest are only the lexicographi-
cally ordered pairs , .x y〈 〉  Denote for brevity 

, ( ), ( )i j i jC C O C O= 〈 〉 . Then, for a fixed crite-
rion C, the vector with ( 1) / 2n n −  elements is 
obtained: 

1,2 1,3 1, 2,3 2,4 2, 3,4 3, 1,( ) { , , , , , , , , , , , , }n n n n nV C C C C C C C C C C −= … … … … .

Let ( )V C  be replaced by ˆ( )V C , where for the k-th component (1 ( 1) / 2k n n≤ ≤ − ):

 
 

Let ( )V C  be replaced by ˆ( )V C , where for the k-th component (1 ( 1) / 2k n n   ): 

 𝑉𝑉�̂�𝑘(𝐶𝐶) = {
 1, iff 𝑉𝑉𝑘𝑘(𝐶𝐶) ∈ 𝑅𝑅

−1, iff 𝑉𝑉𝑘𝑘(𝐶𝐶) ∈ �̄�𝑅
0, otherwise

. 

When comparing two criteria, the degree of “agreement” ,C C
   is determined as the 

number of matching components of the respective vectors, divided by the length of the vector for 

normalization purposes. The degree of “disagreement” ,C C
   is the number of components of 

opposing signs in the two vectors, again normalized by the length. In most of the obtained pairs, 

the sum , ,C C C C
    is equal to 1. However, there may be some pairs, for which this sum is less 

than 1. The difference , , ,
1

C C C C C C
        is considered as a degree of “uncertainty”. 
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Variation Analysis of the Results 
The results from the study of the indicators 

characterizing the accuracy of each player’s 
zone shooting at the start and at the end of the 
experiment are shown in Figures 2-7. Summa-
rized information from the study is presented 
in Table 1. 
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Figure 4. Shooting accuracy in Zone 3 Figure 5. Shooting accuracy in Zone 4

   
Figure 6. Shooting accuracy in Zone 5 Figure 7. Shooting accuracy in Zone 6

The analysis of the summarized results 
showed that at the start of the experiment Play-
er 1 achieved the best result in shooting – 10 
points (p.) in the low zones – 1 and 6, while the 
other players scored, respectively: Player 2 – 
15 p., Player 3 – 10 p. and Player 4 – 11 p. in 
the high left area. Player 4 registered the high-
est level of achievement – 11 p. in the lower 
right zone. In the first testing (Test 1), Player 
2 achieved both the highest score – 15 p. with 
an effectiveness coefficient (EC) – 75% and 
the highest total score of 75 p., characterizing 

the accuracy of shooting before applying the 
methodology. The established total of point-
awarding indicators showed that, depending 
on the shooting range in Test 1, players dem-
onstrated the following EC:

1.  Zone 3 – 45 p. (EC – 56%);
2.  Zone 6 – 44 p. (EC – 55%);
3.  Zone 1 – 42 p. (EC – 53%);
4.  Zone 2 – 38 p. (EC – 48%);
5.  Zone 4 – 37 p. (EC – 46%);
6.  Zone 5 – 35 p. (EC – 44%).

Table 1. Summarized results of variance analysis of accuracy indicators 

Players Test stage
Point-awarding indicators by 

zones

To
ta

l 
po

in
ts

Min. Max. R Х V, %
1 2 3 4 5 6

Player 1

Pretest 10 9 9 9 8 10 55 8 10 2 9.16 9
Posttest 12 12 13 13 12 13 75 12 13 1 12.5 7
Difference 2 3 4 4 4 4 3,5 2 4 2 3.5 9
Increase % 10 15 20 20 20 15 16,7 15 20 5 16.7 10

Player 2

Pretest 13 11 15 11 11 14 75 11 15 4 12.5 11
Posttest 14 15 16 14 13 15 87 13 16 3 14.5 10
Difference 1 4 1 3 2 1 2 1 3 2 2 17
Increase % 5 20 5 15 10 5 10 5 20 15 10 10
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Player 3

Pretest 9 8 10 8 7 9 51 7 10 3 8.5 10
Posttest 14 14 17 12 11 14 82 11 17 6 13.7 15
Difference 5 6 7 4 4 5 5,2 4 6 2 5.2 9
Increase % 25 30 35 20 20 25 26 20 35 15 25.8 19

Player 4

Pretest 10 10 11 9 9 11 60 9 11 2 10 7
Posttest 15 15 16 13 14 17 90 13 17 4 15 11
Difference 5 5 5 4 5 6 5 4 6 2 5 10
Increase % 25 25 25 20 25 30 25 20 30 10 25 15

Total p. zones Start (EC-0.5) 42 38 45 37 35 44 241 35 45 10 40.2 12
Total p. zones End (EC-0,7) 55 56 62 52 50 59 334 50 62 12 55.6 12
Difference  
(Posttest/Т2 – Pretest/Т1) 13 18 17 15 15 15 93 13 18 5 15.5 11

Total increase in % 16 23 21 19 19 19 19.5 16 23 7 19.5 15

The analysis of the results from the sec-
ond testing (Test 2) revealed a different pic-
ture, reflecting the players’ execution skills in 
the most effective shooting zones. In Player 1 
we can see a positive increase of 16.7%, with 
the highest accuracy of shooting in Zones 3, 4 
and 6. There is an evident upgrade of the level 
of the pushing technique in the high Zones – 
3 and 4, where the player registered the best 
results (13 points). The player maintained a 
high level of shooting skills in Zone 6, but the 
highest growth was observed in the average 
high right Zone 5 – 20%. The results from 
Test 2 of Player 1 showed a harmonious, pos-
itive development of the pushing technique 
when shooting in the six studied zones.

Player 2, who achieved the highest overall 
results in the initial test, improved by 10% the 
overall level of the pushing technique, which 
was the lowest recorded increase among the 
four players. The highest accuracy in shoot-
ing was achieved by the same player in Zone 
3 – 16 points, which, compared to the results 
from Test 1, showed an increase of only 5%. 
It can be seen that the player achieved bigger 
most improvement in the shooting skills in 
Zone 2 – 20% and Zone 4 – 15%, while in 
the low Zones 1 and 6 the established increase 
was only 5%. As a whole, for this player, the 
methodology had the lowest impact on the in-

crease of the values of the indicators reflect-
ing the accuracy of shooting in case of PC.

Player 3, who demonstrated the lowest 
overall results in Test 1 – 51 p., (EC – 43%), 
achieved the highest overall positive increase 
of 31 p. The established increment of 26% 
gives us a reason to believe that for this player 
the methodology had the most significant im-
pact on improving the level of the pushing 
technique when shooting. The highest accu-
racy was achieved by this player also in Zone 
3 – 17 points. This result, which also presents 
the highest value of EC – 85% in shooting in 
both tests, as well as the recorded increase 
between the two tests in Zone 3 – 35%, is 
the highest achievement of the implemented 
methodology for refining the pushing tech-
nique. It is evident that the player achieved 
higher values of the indicators and improve-
ment in the left zones – 2 (8-14 p. / 6 p. diff. / 
30%) and 3 (10-17 p. / 7 p. diff. / 35%) com-
pared to the right ones – 4 (8-12 p. / 4 p. diff. 
/ 20%) and 5 (7-11 p. / 4 p. diff. / 20%). When 
shooting at the ground, both to the left – Zone 
1 (9-14 p. / 5 p. diff. / 25%) and to the right 
– Zone 6 (9-14 p. / 5 p. diff. / 25%), the in-
dicators and the increase showed absolutely 
aligned values. Overall, for this contestant the 
methodology had the greatest impact on the 
increase in the values of the indicators reflect-
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ing the accuracy of the pushing technique in 
the left Zones 2 and 3. The influence on the 
indicators of the accuracy of shooting when 
pushing low flying balls to the left and to the 
right diagonal was with a positive orientation 
and consistent strength in both Zones 1 and 6.

Player 4 achieved the second highest over-
all positive increase of 30 p. The established 
increase of 25% gives us a reason to believe 
that this player was also significantly influ-
enced by the methodology in terms of improv-
ing the level of the pushing technique when 
shooting. The highest accuracy was achieved 
by the player in Zone 6 – 17 p. The result is 
aligned with that of Player 3 and has the high-
est value of EC – 85% in shooting in in both 
tests. It is evident that the athlete achieved a 
relatively uniform increase in the values   of 
the indicators in all the studied zones with an 

average increase rate of 25%. The highest in-
crease was observed in Zone 6 (11-17 p. / 6 p. 
diff. / 30%), the lowest in Zone 4 (9-13 p. / 4 
p. diff. / 20%), in all other zones, an increase 
of 4 points was registered, and the established 
increase was aligned with the average – 25%. 
As a whole, for this contestant the methodol-
ogy had a uniformly strong positive effect on 
the increase in the values of the indicators re-
flecting the accuracy of the pushing technique 
in all zones.

Table 2 summarizes the information re-
flecting the results of Test 1 (Start/Pretest), 
Test 2 (End/Post-test), the total and the dif-
ference between the point-awarding indica-
tors from the two tests, the established total 
increase and EC in shooting in the respective 
zone. 

Table 2. Summarized results of indicators reflecting the accuracy of zone shooting 

Zones Pre-test, 
points 

Post-test, 
points 

Total Ʃ, 
points

Difference, 
points Increase, % EC, %

1 – low - left 42 55 97 13 13% S56% - E69%
2 – medium - left 38 56 94 18 22% S48% - E70%
3 – high - left 45 62 107 17 22% S56% - E78%
4 – high - right 37 52 89 15 19% S46% - E65%
5 – medium - right 35 50 85 15 19% S44% - E63%
6 – low - right 44 59 103 15 19% S55% - E74%

It can be seen that in the three left Zones – 1, 
2 and 3, and in the lower right Zone 4, the play-
ers demonstrated higher accuracy in shooting. 
This fact is also confirmed by the higher value 
of the EC in Zones 1 (EC 69%), 2 (EC 70%), 3 
(EC 78%) and 6 (EC 74%), compared to Zones 
4 (EC 65%) and 5 (EC 63%).

The positive increase in the value of indi-
cators between the first and the second testing 
and the observed percentage increase showed 
that the Push & Flick methodology had a 
greater impact on the accuracy of the push-
ing technique when shooting a PC in Zones 2 
(22%) and 3 (22%), with less impact in Zone 

1 – only 13% (Table 2). The determined fact is 
based on a logical justification – in two thirds 
of the planned shootings, the focus is on flick-
ing – pushing with lifting (Zones 2, 3, 4 and 5), 
while in Zones 1 and 6, the focus is on pushing 
– along the surface or with a slight lift of the 
ball (Zones 1 and 6). 

InterCriteria Analysis of the Results
Two IMs (IM1 and IM2) were constructed 

in order to perform the ICrA of the indicators 
characterizing the accuracy of shooting in the 
most effective goal-scoring areas (zones): 
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Tr
ia

l 7

Tr
ia
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l 9
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ia

l 1
0

Zone 1 3 2 6 7 3 8 4 4 4 1
Zone 2 0 3 6 6 2 1 8 3 8 1
Zone 3 2 3 5 7 7 4 1 7 4 5
Zone 4 3 5 6 2 0 1 7 5 4 4
Zone 5 0 3 4 4 4 4 5 8 1 2
Zone 6 4 3 5 6 4 4 5 7 3 3

IM2 =

Tr
ia

l 1
 

Tr
ia

l 2

Tr
ia

l 3

Tr
ia

l 4

Tr
ia

l 5

Tr
ia

l 6

Tr
ia

l 7

Tr
ia

l 8

Tr
ia

l 9

Tr
ia

l 1
0

Zone 1 4 6 8 6 4 7 6 6 4 4
Zone 2 5 6 7 5 8 5 5 5 6 4
Zone 3 5 8 8 5 7 7 4 7 5 6
Zone 4 7 4 7 8 5 4 8 5 1 3
Zone 5 4 6 5 8 5 4 3 4 5 6
Zone 6 5 5 8 6 6 6 5 7 6 5

IM1 corresponds to the results of all test-
ed players from the first testing, IM2 – from 
the second testing. A cross-platform software 

implementing ICrA, called ICrAData (Ikono-
mov, et.al 2018), was used. The obtained re-
sults are presented in the next IM:

First testing
Degree of agreement ,C C

µ ′  and disagreement ,C C
ν ′ , based on IM1

,C C
µ ′ Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Zone 1 1 0.6316 0.5556 0.4615 0.6857 0.7714
Zone 2 0.6316 1 0.5 0.725 0.6667 0.5882
Zone 3 0.5556 0.5 1 0.3421 0.6857 0.6667
Zone 4 0.4615 0.725 0.3421 1 0.6216 0.5405
Zone 5 0.6857 0.6667 0.6857 0.6216 1 0.8788
Zone 6 0.7714 0.5882 0.6667 0.5405 0.8788 1

,C C
ν ′ Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Zone 1 0 0.3684 0.4444 0.5385 0.3143 0.2286
Zone 2 0.3684 0 0.5 0.275 0.3333 0.4118
Zone 3 0.4444 0.5 0 0.6579 0.3143 0.3333
Zone 4 0.5385 0.275 0.6579 0 0.3784 0.4595
Zone 5 0.3143 0.3333 0.3143 0.3784 0 0.1212
Zone 6 0.2286 0.4118 0.3333 0.4595 0.1212 0
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Graphical representation of the obtained 
results is presented in Figure 8. In the analyses 

of the resulting estimates the scale proposed in 
(Atanassov, et al, 2015) was used.

Figure 8. Degree of agreement – ICrA results - first testing 

As it can be seen from numerical and gra p-
hi cal results, the obtained ICrA estimates sho-
wed the following correlations during the first 
tes ting of the players: 

• The greatest correlation was found between 
the achievements of the players in Zones 5 
and 6: , ,

, 0.88,0.12
C C C C

µ ν′ ′〈 〉 = 〈 〉  with de-
gree of “uncertainty” ,

0
C C

π ′ = . This means 
that those players who show good (or bad) 

results in Zone 5 in most cases show the 
same results in Zone 6.

• The next two zones of high correlation 
were Zone 1 and Zone 6: , ,

,
C C C C

µ ν′ ′〈 〉 =
0.77,0.23〈 〉 , again with degree of “uncer-

tainty” ,
0

C C
π ′ = .

• The results for the rest of the zones showed 
that there was no correlation. The obtained 
results for ,C C

µ ′  were in dissonance.

Second testing
Degree of agreement 

,C C
µ ′  and disagreement ,C C

ν ′ , based on IM2

,C C
µ ′ Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Zone 1 1 0.56 0.7407 0.6667 0.4444 0.7917
Zone 2 0.56 1 0.7241 0.4839 0.5667 0.75
Zone 3 0.7407 0.7241 1 0.4 0.625 0.75
Zone 4 0.6667 0.4839 0.4 1 0.3824 0.5517
Zone 5 0.4444 0.5667 0.625 0.3824 1 0.5
Zone 6 0.7917 0.75 0.75 0.5517 0.5 1

,C C
ν ′ Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6

Zone 1 0 0.44 0.2593 0.3333 0.5556 0.2083
Zone 2 0.44 0 0.2759 0.5161 0.4333 0.25
Zone 3 0.2593 0.2759 0 0.6 0.375 0.25
Zone 4 0.3333 0.5161 0.6 0 0.6176 0.4483
Zone 5 0.5556 0.4333 0.375 0.6176 0 0.5
Zone 6 0.2083 0.25 0.25 0.4483 0.5 0
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Figure 9. Degree of agreement – ICrA results - second testing 

Based on the results (obtained IFP 

, ,
,

C C C C
µ ν′ ′〈 〉 -values and Figure 9) during the 

second testing of the players, the following 
conclusions were made. 

Here the correlation between the achieve-
ments of the players in Zones 5 and 6 was in 
dissonance: , ,

, 0.50,0.50
C C C C

µ ν′ ′〈 〉 = 〈 〉 . This 
means that the players who show good (or bad) 
results in Zone 5 or Zone 6 in most cases do 
not repeat the same results in Zone 6 or Zone 
5. This may mean that some of the players sig-
nificantly improved their performance in one 
of the two zones.

• The observed correlation between Zone 
1 and Zone 6 was higher: , ,

,
C C C C

µ ν′ ′〈 〉 =  
0.79,0.21〈 〉 , ,

0
C C

π ′ = . After training the 
players showed better accuracy of the 
shooting both in Zone 1 and in Zone 6.

• The results for the rest of zones showed 
that there was no correlation. The obtained 
results for ,C C

µ ′  were in dissonance.
• ICrA analysis showed that there was no 

correlation between the rest of the zones.

CONCLUSION
The observed dynamics in the increase in 

the values of indicators reflecting the accuracy 
of shooting when performing a PC were gen-

erally positive, i.e., the applied methodology 
had a positive impact on the pushing technique 
in the six effective zones we determined. In 
the left areas, we observed a higher increase in 
Zone 2 (22%) and Zone 3 (22%) and a lower 
increase in Zone 1 (13%), while in all right 
zones the increase in the percentage was ex-
actly the same – 19%.

The established different ICrA dependen-
cies between the indicators in the first and in 
the second testing, especially regarding the in-
crease in Zones 1 and 6, showed that refinement 
of the pushing technique in the low left Zone 
1 will also significantly affect the shooting in 
the right low Zone 6. The ICrA dependencies 
determined after the second testing as a whole 
and the positive dynamics in the increment by 
zones give a reason to believe that refinement 
of the pushing when shooting a PC should have 
a strict specialization and purposefulness, i.e., 
the focus should be on improving the accuracy 
of shooting to the left or to the right zones, to 
the medium or to the high ones, etc.

Based on the results obtained from the 
analysis, we recommend that the Push & Flick 
method should be used to improve zone shoot-
ing only during the training period. In the pre-
competition or early competition phases of 
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the weekly cycle, the emphasis should be on 
the variable execution of 80-100 shootings 
in a minimum of four zones. In the competi-
tion period, the amount of specialized train-
ing to improve the pushing/flicking, should be 
reduced progressively to 40-60 shootings, at 
the expense of greater variability, including in 
game conditions.
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ABSTRACT
The manuscript presents the model for conditional training implemented in 2018 in the new 

female volleyball national team. The methods of the Bulgarian training system Fit Motion-Pro-
fessional were used with a female national team for the first time. The training scheme follows 
the modular principle and is based on innovative methods and principles, various means and 
parallel-consecutive planning aimed mostly at the development of the motor qualities in each 
module. The interrelations between the basic motor qualities have been surveyed as well as the 
dynamics in their development at the different stages and in the different modules, and their 
efficiency in the volleyball game.  The major aim of this manuscript is to study the efficiency of 
the model for conditional training of elite female volleyball players.

Some new equipment and facilities have been designed for functional-conditional training 
in relation to the team’s preparation.  

In order to prove the higher efficiency of the model compared to the standard conditioning 
training used in Bulgaria, an experiment was further carried out with the Republican Women’s 
Volleyball Champion, the team of Maritsa Plovdiv.

Key words: conditional training, modular planning scheme, female volleyball 

INTRODUCTION
Conditional training is an intrinsic part of 

the training process of athletes with differ-
ent qualification, practicing different kinds of 
sports. In sports theory and practice an ath-
lete’s organism is viewed as a dynamic system 
with information behavior. According to this 
concept, in the process of self-regulation of 
an organism, we can observe a choice of dif-
ferent formative training structural-functional 
systems among the one of relatively highest 
functional significance. In the “theory of cha-
os”, the attractive system is called an attrac-
tor.  The attractor bears the major character-
istics of a functional ability, but at the same 
time, the attracted various structural elements, 
built in the process of training, leave certain 

traces (Gadev, 2015, 2017). Thus, in the sense 
of the mechanism “transfer of training” a new 
“physiologically adapted functional system” 
is formed with predominant direction of func-
tional behavior.

There is a great number of surveys in the 
literature. Some methods for development of 
certain physical qualities have been devised 
in different kinds of sport (Wilmore, Costill, 
1994; Suslov, 1999; Bomba, Carrera, 2005; 
Pa nayotov, 2018). Miladinov offered some 
met hods for development of explosive power 
among football players and gymnasts (Miladi-
nov, 2005, 2008). 

Overall concept:
Creation of optimal conditions (through 

pa rallel - sequentially applied training exerci-
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ses) for self-organization of the body’s func-
tions for the purpose of self-building, based 
on optimally made managerial decisions by 
the trainer. 

Training exercises are auxiliary because 
they do not prepare the athletes to participate 
in weightlifting, bodybuilding, athletics, but to 
play good volleyball. They have to serve the 
game of volleyball!

Each of the means, or forms of action in 
modules, as carriers of accurate encoded sig-
nals, is interwoven in the previous ones, leav-
ing traces of specific effects that oblige the 
body to self-organize and form a new quality 
state with advanced functions.

Formation of motor skills in playing ball 
with dynamic use of the already accumulated 
power-speed potential, along with the devel-
opment of special tactical and technical habits, 
is embedded in each of the training modules 
we offer.

The modules are designed on the basis of 
three sports and physiological principles:
1. conditioning is essentially related to cere-

bral cortex regulation of movement, mental 
activity, individual psycho-analytical abili-
ties and the athletic intelligence of volley-
ball players;

2. conditioning training allows building mod-
els of game reactions to contestants inte-
grating in game-efficient physical and tech-
nical tactics complex;

3. conditioning training is the realization of a 
“masterfully” formed by a sports educator/
coach/training algorithm - the end result 
of the algorithm is the integration of all / 
advanced to high level / volleyball-specific 
motor actions into relevant overall games 
that serve the game strategy.

The aim of the present study is to survey the 
efficiency of a model for conditional training 
of elite female volleyball players (middle aged 

23,7 years, height 183 cm and weight 69,7 kg). 
Tasks of the research: 

1. To design a program for conditional train-
ing while abiding by the principles of the 
model which is offered, 

2. To investigate changes in the level of motor 
skills and the extent to which they are used 
in a gaming environment during the appli-
cation of the model.

3. To make a comparative analysis of the de-
velopment of motor skills and the effective-
ness of their use in a gaming environment, 
for both tested groups of athletes.

METHODS
The introduced model for conditional train-

ing consists of 4 modules with different dura-
tion and priorities in the training process such 
as abiding by the “Principle of the dominant”. 
The changes in the character of the training 
process inside the different training modules 
are gradual while the changes between the 
different modules are uneven as regards their 
direction and intensity. They are aimed at as 
essential variations as possible in the levels of 
the basic physical qualities – force, velocity 
and tenacity, and respectively in the degree of 
destabilization of the functional systems of the 
organism of the researched individuals.  

Duration of the study
The duration of the study was 13 weeks 

and included identical in content and struc-
ture modules, both in the methodology used 
in 2018 with the National Team and in the ad-
ditional experiment with the team of Maritsa. 

Object of the study
18 contestants from the National Volleyball 

Team of Bulgaria and 18 contestants from the 
Maritsa team aged 18-28 were the subject of the 
study. The Maritza team players were uniform-
ly distributed both in age in playing positions 
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into 2 groups of 9 people - one experimental 
and one control. The control group used a con-
ventional conditioning training methodology, 
while the experimental team implemented that 
of the National Volleyball Team.

Planning and execution of the prepara-
tion 

The introduced model for conditional 
training was implemented with the competi-
tors from the female national volleyball team 
- a total of 18 athletes. 

The experiment was held in the period 
April 2018 – September 2018. 

The model of conditional training was split 
into two stages so that the athletes could get 
into good sports shape and take part in the two 
most important yearly tournaments: 

Stage 1 – from 23 April to 20 June.
Stage 2 – from 26 June to 28 September.

The module scheme of the Bulgarian train-
ing system „JKFitMotion – Professional” was 
used. 

Module 1 (basic)
In this module we paid particular attention 

to preventive-stabilizing and balance exercises 
and the work of professional kinesitherapists 
(Nikolay Kasabov) was very useful. There 
were also exercises for mobility and control of 
movements (Eremiev, 2004) as well as some 
means which helped the coordination im-
provement. We developed some abilities for 
control and coordination of the movements 
of the different parts of the body by using a 
great number of various exercises performed 
on horizontal ladder, with markers, resistance 
bands, etc. The preventive-stabilizing and 
balance exercises were gradually made more 
dynamic and technically complex (Eremiev, 
2009, 2010). Gradually some of the preven-
tive exercises in the trainings were excluded 
from the scheme and the static ones were to-

tally abandoned. Their place (until the end of 
the 6th week) was taken by preventive-dynamic 
means (Karabiberov, 2016) which were trans-
formed into functional-coordination exercises. 

In the strength endurance training the typi-
cal methods of bodybuilding workout were 
used, which is characterized with slow motions 
executed in a 2-sec concentric phase and a 4-sec 
eccentric phase. This allowed us (at the end of 
the 2nd week of the training process) to include 
the slow-dynamic method with intensity 83-
88% of the repeated maximum (1RM), with 
the duration of the single repetition 8 sec and 
number of repetitions per set – up to 5.  The 
slow-dynamic method developed for the vol-
leyball players’ needs (Wilkie, 1949; Ramey, 
1976; Bobbert, 1990; Linthorne. 2007; Miladi-
nov et al., 2009) was used until the end of the 
3rd week from the beginning of the team prepa-
ration. During the 4th week of the preparation 
(2nd part of the module) we included the method 
of the maximum efforts which is characterized 
with the use of maximum and around maximum 
muscle tension with intensity of over 88% of 
the 1RM, number of repetitions – fewer than 
5 (most often 3-4) and long breaks between 
the sets with the aim of maximal recovery. The 
period of predominance of this method was 2 
weeks; after that it was practiced once a week. 

The training program aimed at developing 
speed at the beginning of the preparation con-
sisted only of exercises for maximum frequen-
cy of motions and speed of a single movement. 
At the end of the fifth week we began a priority 
work for speed of reaction through the use of 
starts from different initial positions, speed of 
transition from eccentric into concentric work 
of the muscle contractions as well as through 
other training options. We would like to point 
out that during the first module, we relied more 
on the circle activities and strength methods 
in the series of exercises during dense training 
sessions (Panayotov, et al., 2018). 
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Module 2 (speed-strength) 
The main training means were athletics 

exercises – plyometric jumps and ballistic 
throws with medicine balls. In this way the 
speed component was inbuilt in the force one 
with the aim to form the specific motor quality 
explosive power. 

The work aimed at development of strength 
continued with two training sessions weekly 
and the exercises were reduced to the most im-
portant regional ones with free weights (dumb-
bells and barbells). 

The work aimed at the development of 
speed in all its forms and mostly at speed of re-
action, speed of a single motion, and speed of 
transition from eccentric to concentric muscle 
contraction, was also among our priorities. The 
athletes playing Libero and Setter used with 
priority starts from different initial positions 
and dashes with maximum speed and length 
of 15-20 meters. 

The anaerobic endurance was developed 
through specific strength-speed dense train-
ings, and the aerobic tenacity – through recov-
ery cyclic exercises of moderate intensity.

Prior to the main part of the special train-
ings we mastered the athletes’ coordination 
skills mostly through exercises close to the 
competitive ones as regards their kinematic-
dynamic structure. 

Module 3 (accumulative stabilizing) 
The most often used training activity was 

functional-coordination one. It was the con-
tinuation of the potentially synergetic highly 
intense athletics work performed in the previ-
ous module. The training means of this system 
connected the characteristic strength and ath-
letics movements into exhaustive specialized 
complex actions similar to volleyball game 
and helped the realization of an effective suc-
cessful play. The means were characterized 
with high intensity and coordination complex-

ity – the duration of the execution was 20 sec 
followed by a rest period of 20 sec. We used 
8 exercises which engaged the whole-body 
muscles with an emphasis on the muscles of 
the lower limbs. The shortened rest intervals 
affected positively the anaerobic speed tenac-
ity and the ability of the organism to perform a 
stable work in conditions of hypoxia and dis-
turbed alkaline-acid balance. 

Besides these types of activities, there 
were some exercises for development of agil-
ity which were characterized with great speed, 
accuracy and special direction, with increasing 
coordination complexity. The specialization of 
the exercises required the more frequent use of 
group games in teams of three or four. 

In this module the training work aimed at 
development of speed was done just before 
the main parts of the special training activities 
as well as prior to the functional-coordination 
conditional trainings sessions. 

There were two strength trainings per 
week. The first training emphasized on the 
maximum force, and the second one – on its 
transformation into velocity impacts. After 
the main strength movements, the contrasting 
method with 3-4 speed exercises after a break 
of 22 sec was used. 

Module 4 (realization-competitive) 
During this last module from the scheme 

we used, the motor activities in the play aimed 
at victory were mastered. The most important 
thing was to work for the athletes’ special agil-
ity and development of abilities to create cog-
nitive-program models of behavior subjected 
to different play situations with the aim of best 
realization. 

The typical strength training where we used 
the method of maximum efforts was held once 
a week as a maintaining training which did not 
allow the maximum strength to drop with more 
than 5 %. The competitors playing Libero did 
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not use this method. It was replaced with the 
repeated method for strength endurance. The 
explosive power and velocity in its basic forms 
maintained the level they had reached at the 
end of the previous period.  

A 5-week basic-preparatory period during 
which general strength training including TFP, 
circuit and bodybuilding type workouts are 
applied. Strength exercises with local and re-
gional impact with free weights and machines 
were used. Three training sessions per week 
were performed. During this period, general 
endurance was also trained, using continuous 
aerobic cycling exercises on a bicycle, running 
treadmill and climbing on a climbing machine. 
After week 4 interval training sessions for de-
veloping strength and speed were also includ-
ed. Different combinations of shortened jumps 
were used at a distance of 30-50 m in order to 
develop the jump resistance.

A 3-week long special preparation period 
that used typical athletics means for explo-
sive power and speed development was in-
corporated. The repetitive method was used 
for running, jumping, and ballistic throwing 

exercises with weights. It was aimed at devel-
oping maximum speed, jumping abilities, and 
explosive strength. Continuous low-intensity 
aerobic exercise was used occasionally for re-
covery purposes only.

A 2-week long pre-competition period that 
used combinations of typical strength exercis-
es with submaximal and maximum weights, 
jumping and throwing exercises with thick 
balls. To transform the acquired motor abilities 
into effective gaming capabilities, we relied 
mainly on increasing the volume of modelling 
and competitive volleyball games.

A 3-week long competition period, using 
the principle of the specialized diversity as 
a priority, through gaming training and con-
trol and competition games. Power drills took 
place once a week, as well as athletic training.

RESULTS AND DISCUSSION
Table 1 presents the results from the con-

ducted tests with the equipment Dynostick 
(Germany) and the equipment provided by SC 
Maritsa – mobile accelerometers: 

Table 1. Change in the force and explosive power indexes in the course of the implementation 
of the model for conditional training 

Index
Module

F max H max H max1 Hmax/gamе H1/game HL/game Ef

Beginning 56 49 52 51 35 30 39
1 – 2 92,5 68 71,8 70 51 41 51
3 – 4 90 78,5 84,8 84,2 63 58 70

Legend: Fmax – maximum force, front squat with a barbell in kg; 
Hmax – maximum height of the jump from place in cm; 
Hmax 1– maximum height of the jump with acceleration of 2 steps in cm; 
Hmax/gamе – maximum height of the jump in play;
H1/game– average height of the jump in play;
HL/game – height of the last jump in play;
Ef – Special Motion Efficiency in Play
Note: The introduced indexes are average for the team. The decrease in the augmentation of play jump-
ing tenacity as regards the maximum height of the jumps compared to their maximum height in play 
trainings is due to the increased and intense play time and consequently due to a higher degree of fa-
tigue.
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 The Ef index is calculated by a coefficient 
derived from the results obtained in the per-
formance of a specially designed test, which 
evaluates the time to perform special motion 
actions - moving, blocking and dunking. The 
execution time and the accuracy of the play for 
which a certain number of points are scored are 
evaluated. The coefficient is equal to the sum 
of the points obtained divided by the time of 
execution of the complex. 

Tables 2 and 3 show within-group differ-
ences for both groups. The strength towards 

the beginning of the 3rd stage had increased 
with 60.5% and showed a slight drop of nearly 
3% at the end of the 4th stage. The height of 
the jump increases more significantly during 
the first 2 stages of the preparation because of 
the increase of the strength component which 
depends on the maximum force. Information 
on this is also provided by the increase of the 
benchmarks: an average in-game jump height 
of 80%, a last jump height indicator of over 
90%, and a performance efficacy ratio of 80%.

Table 2. Change in the indexes in the course of the implementation of the model for conditional 
training – Control group

Index
Module

F max H max H max1 Hmax/gamе H1/game HL/game Ef

Beginning 55 47 49 49 32 29 29
1 – 2 84 62 65 63 47 41 42
3 – 4 91 76 77 74 56 49 54

Table 3. Change in the surveyed indexes in the course of the implementation of the model for 
conditional training – Experimental group

Index
Module F max H max H max1 Hmax/gamе H1/game HL/game Ef

Beginning 52 42 50 49 30 25 27
1 – 2 91 66.5 71 69 46 38 44
3 – 4 88 77.5 85.5 84 64 59 65

 The statistical analysis of within-group 
differences of studied parameters between the 
end of module 2 and the end of module 4 is 

shown in tables 4 to 6. All differences are sta-
tistically significant at p≤0.05. 

Table 4. Differences between module 2 and module 4 National Volleyball Team

Differences

Paired Differences

t df Sig. 
(2-tailed)Mean Std. Dev. Std. Error 

Mean

95% Confidence Interval 
of the Difference

Lower Upper
Fmax -2.84 16.622 3.71 -10.62 4.93 -.765 19 .454
Hmax 8.89 12.41 2.77 3.08 14.71 3.205 19 .005
Hmax1 11.77 16.70 3.73 3.95 19.59 3.150 19 .005

Hmaxgamе 12.98 18.36 4.10 4.38 21.57 3.162 19 .005

H1game 11.98 15.35 3.43 4.79 19.16 3.490 19 .002
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HLgame 15.77 12.57 2.81 9.89 21.65 5.611 19 .000
Ef 18.66 13.75 3.07 12.22 25.09 6.068 19 .000

Table 5. Differences between module 2 and module 4 control group

Differences
Paired Differences

t df
Sig. 

(2-tailed)Mean Std. De-
viation

Std. 
Error 
Mean

95% Confidence Inter-
val of the Difference

Lower Upper
Fmax 6.83 9.85 2.97 .21 13.44 2.300 10 .044
Hmax 14.155 17.16 5.17 2.62 25.68 2.736 10 .021
Hmax1 12.26 9.83 2.96 5.65 18.87 4.137 10 .002

Hmaxgamе 10.60 14.40 4.34 .93 20.28 2.443 10 .035
H1game 7.14 10.58 3.19 .02 14.25 2.237 10 .049
HLgame 1.07 9.00 2.71 -4.98 7.12 .394 10 .702

Ef 11.98 15.53 4.68 1.54 22.42 2.558 10 .028

Table 6. Differences between module 2 and module 4 experimental group

Differences

Paired Differences

t df Sig. 
(2-tailed)Mean Std. De-

viation

Std. 
Error 
Mean

95% Confidence Inter-
val of the Difference

Lower Upper
Fmax -2.26 13.06 3.93 -11.04 6.51 -.575 10 .578
Hmax 9.25 9.36 2.82 2.96 15.54 3.277 10 .008
Hmax1 10.28 12.86 3.87 1.64 18.92 2.652 10 .024

Hmaxgamе 14.21 15.92 4.80 3.51 24.919 2.960 10 .014
H1game 15.26 11.91 3.59 7.25 23.27 4.247 10 .002
HLgame 18.86 12.70 3.83 10.32 27.40 4.923 10 .001

Ef 19.00 11.25 3.39 11.44 26.56 5.599 10 .000

When implementing the model, we used 
the strategy of parallel-consecutive develop-
ment of physical qualities, their becoming 
motor qualities and their consecutive turning 
into abilities for their manifestation and trans-
formation in performance abilities in competi-
tive environment. The module scheme we used 
comprised a purposeful staged training for 
development of one or more certain qualities 
while forming functional base for improve-
ment of other even more narrowly specialized 
ones which are significant for the volleyball 
game. We paid due attention to the general 
physical training (GPT) and its importance for 

prevention of sports injuries and the mainte-
nance of good health condition. Moreover, we 
aimed not only at providing a momentary train-
ing impact but also at achieving post-training 
(successive) effect from the already used 
means on the ones to be used later on. Thus, 
we ensured the overlapping of training effects 
and possibilities for mutual potentiating of the 
developed motor qualities. This “synergetic-
potentiating approach” enabled the athletes to 
maintain the reached conditioning level for a 
long time, respectively their fitness, especially 
with the presence of the included short unload-
ing training micro cycles. 
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The increase in the maximal force is identi-
cal for both groups, although the experimen-
tal group scores more at the end of module 2. 
Conversely, the increase in explosive strength 
measured by jumping at height and with accel-
erations is respectively 6.5 and 7.5 cm higher 
in the experimental group. The considerably 
higher growth rate of maximum and explosive 
force in the first two modules, and the increase 
in the maximum jump height during play in 
both groups, shows the great importance of 
high-intensity strength training for developing 
these two motor abilities.

The largest differences in both groups sur-
veyed were measured in the last two stages of 
the jump endurance development period - av-
erage jump height and last jump height. While 
in the first two stages the difference in the in-
crease in these parameters was relatively small, 
during the next two stages it was significantly 
higher. For example, in the control group this 
increase was 9 cm, and in the experimental of 
17 cm (difference of 8 cm). difference of 13 
cm in the last jump indicator in the experimen-
tal group is even more noticeable. It proves a 
significantly higher level achieved in terms of 
in-game jump endurance. This is evident in the 
smaller difference between the average jump 
height and the last jump height in the experi-
mental group. Consequently, the players in this 
group were able to maintain the jump height 
for a long time even when in-game fatigue 
built up. The efficiency factor Ef is also higher. 
For example, the difference of 4 units in its 
growth over the first two modules/periods in 
the control group may be considered relatively 
small compared to this achieved at the end of 
the preparation. The difference after the sec-
ond two modules/periods increases twice, to 9 
units. This means a higher work/performance 
efficiency was achieved. This could be mainly 
a result of the applied functional-coordina-
tion exercises in the experimental group and 

probably not of the acquired technical skills. 
This conclusion is also based on the fact that 
the technical and tactical training in the two 
groups - control and experimental - took place 
under the same training environment. It should 
be noted, however, that in parallel with the de-
velopment of motor skills, especially through 
functional-coordination exercises in the con-
trol group, we also worked at improving the 
technique of jump entering, wavy arm and leg 
movements, pelvis inclusion technics at start-
up for catching a ball, etc.

CONCLUSION
After the analysis of the results from the 

conducted survey, the following conclusions 
were drawn: 

1. The applied method for conditional 
training among elite female volleyball players 
from the experimental group showed the high 
degree of efficiency compared to the control 
group as regards: 

- a significant increase in the level of their 
physical qualities; 

- an increase in the play efficiency. 
2. The result from the applied model for 

conditional preparation is the successful per-
formance of the National Team during the 
year, namely: 

- First place in the Tournament of the con-
tenders for the Volleyball League of the na-
tions and qualification for the League of the 
Nations in 2019;  

- First place in the Golden European League; 
- 12th place in the World Championship in 

Japan; 
- 8th place in the rang list of CEV. 

The additional study conducted by the Na-
tional Champion, the team of Maritza Plovdiv, 
showed the higher efficiency of the proposed 
software compared to the conventional Bul-
garian conditioning training.

3. The introduced model for conditional 
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preparation can be applied in other sports if its 
general principles are taken into consideration.  

In order to create the introduced model of 
sports preparation we designed:  

- Scientifically grounded overall concept 
and training program for conditional prep-
aration in sport with an author’s training 
system “Fit Motion-Professional”, follow-
ing the example with the sport volleyball 
(the program for conditional preparation 
has been recognized as a genuine author’s 
product, designed as a result of creative 
work named “Training system Fit Motion” 
- Certificate №21/02.06.2014, issued by 
the Patent Office in the town of Plovdiv). 

- Innovative methods and principles of train-
ing, part of which are based on an innova-
tive approach which uses laws from quan-
tum physics. Complete training complexes 
have been designed as well as modules tak-
en from weightlifting, athletics, functional-
coordination, preventive-stabilizing, bal-
ance and other training methods.  

- Author’s gym and sports-recreational com-
plex with author’s equipment and facilities 
with the aim of testing the program product. 
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ABSTRACT
One of the characteristics of modern figure skating is the progressive complication of the 

competitive programs. This process develops, in particular, in the way of athletes’ mastery of 
complex coordination elements and compounds of a rotating nature, which appear to be a strong 
irritant to the vestibular analyzer. The aim of the present study was to investigate the influence of 
anthropometric factors on the balance stability of female figure skaters. The study’s tasks, which 
are divided into three groups, as well as the subject and object of the study, are presented. The 
used methods are described. The methodology of the study is separated and detailed. Also, the 
different abilities of the body for balance resistance, in various motor actions are described. One 
of the main used methods is called Stabilometry. The design of the study is followed. The results 
are visualized in six tables, which are illustrated by five figures. In conclusion, the dependence 
of Anthropometric status is noted in accordance with the height and length of the lower limbs 
and the width of the pelvis. The dynamic retention of the balance in landing position is more 
effective than the static balance in the Romberg posture, which is explained by the specificity of 
the sport figure skating. There is a worsening of the balance in the increase of anthropometric 
parameters – height, weight and chest circumference. Balance fluctuations in the Romberg 
position are significantly dependent on the weight and chest circumference, while the height of 
the skaters affects the balance – with increasing amplitude there is also an increase in balance 
fluctuations in the landing position after a jump, i.e. the balance is unstable, which is explained 
by a higher placement of the center of gravity of the body.

Key words: figure skating, anthropometric factors, balance stability

INTRODUCTION 
Figure skating is a sport with a complex 

coordination structure, where movements are 
performed on the ice by turns, changes of di-
rection and speed combined with additional 
elements such as Jumps, Jump Combinations 
and Jump Sequences, Step Sequences, Lifts, 
Throw Jumps, Death Spirals, Spins and enter-
ing into them. All movements of the skaters 
are performed by sliding with limited support 
and at a remote center of body weight from the 

supporting area, therefore, the performance of 
each element includes a balance component. 
The precise execution of relatively simple 
movements cannot be performed perfectly 
without a sufficiently high level of develop-
ment of the body structure which keeps the 
body of the figure skater in balance (Lyussi, 
Richards, 1959).

Experienced coaches argue that the move-
ment on the ice is to be at one with balance, 
and then, further in the process of finding a 
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balance, the beginner learns the art of ice skat-
ing (Gikova, Tishinov, Zareva & Albert, 2012; 
Tishinov, Albert, 2010).

In Free Skating Jumps, Spins, Spirals and 
Step Sequences are connected in conditions 
of continuous gliding in different poses and 
require a good sense of balance (Panin, 1956). 
No matter how technically well the jumps 
are performed, losing balance in the landing 
phase or falling after the landing, touching of 
the ice with hand or with the “free” foot spoil 
the impression of the figure skater’s perfor-
mance and diminish the judges’ marks.

One of the characteristics of modern fig-
ure skating is the progressive complication 
of the competitive programs. This process 
develops, in particular, in the way athletes 
master complex coordination elements and 
compounds of a rotating nature, which ap-
pear to be a strong irritant to the vestibular 
analyzer. The leading place in the programs 
of the highly qualified skaters today is oc-
cupied by Jumps, executed in three and four 
revolutions by 360°, Spins and Steps with the 
highest level of complexity. Good balance 
stability plays a major role in the implemen-
tation of all these elements.

The figure skater’s ability to orient them-
selves in space and time, to quickly and ac-
curately perform the most complicated move-
ments under conditions of small and unstable 
support is achieved by improving the analysts 
involved in the balance reactions. To them, 
except the vestibular analyzer, relate also the 
visual and motor analyzers. A sufficient level 
of development of the balance allows for a 
faster mastery of the intricate technique of dif-
ferent physical exercises at a higher technical 
level (Bondarevskiy, 1976).

Balance is the ability of people to hold 
the body or certain segments of the body at a 
certain position as a result of a complex col-
laboration of many organs and systems aimed 

at opposing the forces of gravity under condi-
tions of predominantly vertical gravity – de-
fined as a static balance (i.e. balance in static 
posture). The presence of oscillating move-
ments from the center of gravity of the body is 
present due to unsustainable, according to the 
sports biomechanics, peculiarity of the pos-
ture of the skater – the support of the athlete 
is lower in relation to the general center of 
gravity of the body. In the dynamic balance of 
the figure skater besides the vertical force of 
the weight, there is also an acting inertial cen-
trifugal force resulting from the movement of 
the athlete on a curvilinear trajectory over 
the ice surface. Thus, when sliding along the 
arc, the centrifugal force is directed towards 
the outer side of the trajectory. The power of 
weight forms a balancing torque directed in-
ward to the radius of the curved trajectory. 
The two rotating momentums are mutually 
balanced against the supporting surface of the 
skating blade. The power of weight counter-
acts the action of centrifugal force, the torque 
of which is directed in the opposite direction. 
Thus, this kind of balance is dynamic (bal-
ance in motion). While preserving a certain 
posture, the body of a person is not absolutely 
stationary, but fluctuates all the time – as if 
for a moment a person loses the balance and 
restores it again. The more perfect the func-
tion of balance in a person is, the quicker it re-
covers, the less the amplitude of fluctuations 
are. Therefore, those who are good at balance 
aren’t the ones who never lose it, but who 
quickly regain it. According to the authors 
(Gikova, Tishinov, Zareva & Albert, 2012; 
Tishinov, Albert, 2010) balance stability is 
characterized by amplitude and frequency of 
fluctuations of the center of the gravity of the 
body relative to the support. It is evident that 
with the descending centrifugal force and the 
support on the skating blade, the support is 
not positioned vertically, but at an angle to the 
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ice surface, in a similar fashion to the lines of 
the inclined position of a motorbike rider’s 
body on curves in racing conditions.

In modern specialized scientific literature, 
data related to the anthropometric profile of 
competitive figure skaters is difficult to find 
or inaccessible. There are some surveys con-
cerning the effect of training figure skating 
on the height and weight of female skaters. 
This study concluded that female skaters are 
relatively shorter and lighter than their peers, 
but the differences were not statistically sig-
nificant. Significant differences were noted 
between girls whose sisters do not do sports 
(Paluchowska, 2015). Another study examin-
ing the variation in anthropometric character-
istics and somatotype of female figure skaters 
by level of competition and discipline suggest 
that figure skating favors lightness, leanness, 
higher mesomorphy and lower endomorphy at 
more elite levels (Monsma & Malina, 2005). 
The same results were found in the research 
of the co-authors Mostaert, Deconinck, Pion, 
Lenoir in 2016.

Anthropometric measurements should 
be made in order to study the features of the 
physical development of young figure skaters 
and to analyze the relationships between the 
individual characteristics of body structure 
and sports success. The study of anthropo-
metric factors is related to sports typology. 
It informs about the state of physical devel-
opment and ergonomic anthropometric char-
acteristics of the competitors. The anthro-
pometric profile of sports athletes provides 
information about the specific morphological 
selection, as well as the impact of this sport 
on the indicators of an athlete’s body devel-
opment.

The aim of the study is to investigate the 
influence of anthropometric factors on the bal-
ance stability of female figure skaters.

METHODS
The tasks of the study are:

1. To measure anthropometric factors of the 
figure skaters.

2. To measure biomechanical dynamic pa-
rameters.

3. To put forth the dependence between the 
balance stability and the anthropometric 
factors of figure skaters.
The subject of the study is the dialectic re-

lationship between the anthropometric factors 
and the balance stability of figure skaters.

The object of the study is anthropometric 
measurements and signs of the balance stabil-
ity of figure skaters.

Participants
Thirty-eight competitive female figure 

skaters (category Singles) at the age of 11 to 13 
years from different skating clubs in Bulgaria 
voluntarily participated in the study. The skat-
ers’ competition levels ranged from Basic Nov-
ice to Juniors (as determined by their participa-
tion in Bulgarian National Championships and 
ISU competitions), with all skaters able to per-
form at least double revolution jumps on ice.

Design of the study
All study tests were done in the Center for 

Research and Applied Activity in Sport and 
Anatomy and biomechanics department of 
the National Sports Academy with the help 
of highly qualified specialists for conducting 
functional research of individuals in laboratory 
conditions.

We used the following research methods:
u Systematization, processing and analysis 

of data from scientific and methodical lit-
erature on the researched issues.

u Sports-pedagogical testing.
u Math statistical methods.

To obtain current and cumulative informa-
tion about the latent state and dynamics of de-
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velopment of the individual signs and compo-
nen ts of the motor abilities of the subjects 
studied, all participants took part in sports-pe-
da gogical testing. 

The measurement of anthropometric fac-
tors is associated with sports typology. It 
informs about the state of physical devel-
opment and the ergonomic anthropometric 
characteristics of the athletes. The anthro-
pometric profile of the athletes of a certain 
sport provides information about the spe-
cific morphological selection, as well as the 
impact of this sport on the measurement of 
body development of the athlete. Anthropo-
metric measurement took place during the 
testing procedure twice: in July 2015 and in 
August 2017. All athletes underwent an an-
thropometric assessment of 8 parameters: 

body height, body weight, chest circumfer-
ence, lower limb length, shoulder width, 
pelvic width, foot length (Table 1 – Param-
eters 1-8). Participants were wearing light 
clothing and no shoes during measurements. 
Body height was measured with the use of 
a Martin anthropometer with an accuracy of 
0.1 cm and body weight was measured with 
calibrated electronic weighing scale with a 
precision of 0.1 kg. To measure the shoulder 
and pelvis width and foot length a spreading 
caliper with an accuracy of 0.5 cm was used. 
Chest volume and length of the lower limbs 
were measured to the nearest 0.1 cm with the 
Lufkin W606PM tape measure. The anthro-
pometric procedures for those measurements 
were followed strictly. 

Table 1. Measured parameters

№ Measured parameter Measure units Measurement accuracy
Anthropometric Factors

1 Body height [cm] 0.1
2 Body Weight [kg] 0,1
3 Chest Volume [cm] 0.1

4, 5 Length of right and left lower limbs [cm] 0.1
6, 7 Shoulder width, pelvis width [cm] 0.5

8 Foot length [cm] 0.5
Biomechanical Dynamic Indicators

9 Average (Romberg and Landing Test) [cm] 0.01
10 Frequency (Romberg and Landing Test) [Hz] 0.01

Balance stability is determined by the 
ability of the human body to maintain a verti-
cal position at rest, when walking, jogging, or 
during various physical activities. The study 
of balance of the human body during a ba-
sic posture is carried out by Posturology. The 
method is called stabilometry. The results of 
the static stabilometry of the examinees were 
obtained by means of a balance stability test-
ing device. It is made up of two platforms 
with four sensitive pressure detectors placed 
between them and located on the corners of a 
square. The detectors are connected to an am-

plifier-converter, from where the signals are 
received through an interface in a computer 
where they are recorded and analyzed. The 
technical diagram of the static testing device 
and the algorithm for processing the signals 
according to the weight of the examined per-
son were published in 1980 (Tishinov, Mikov, 
Yordanov). The device is accompanied by a 
copyright certificate by the Republic of Bul-
garia.

Biomechanical dynamic indicators – av-
erage and frequency. The “average” dimen-
sion represents the mean of the maximum 
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amplitude deviations, and the “frequency” 
is the number of changes of the equilibrium 
function for the whole test. Each participant 
was measured by the method of stabilometry 
in the Romberg pose and during the landing 
position after a high jump (Figure 1). Dur-
ing the Romberg test, the athletes raise their 
foot to their knee, without touching it, and 
execute the balance on one foot for the des-
ignated test time, but no less than 30 seconds 
in static mode. Upon landing after the jump, 
they aim as quickly as possible to achieve a 
minimum of  equilibrium fluctuations, which 
is an active process of the muscles. Their aim 
is to maintain their balance while perform-
ing the test and also to establish the presence 
of a descending trend in the amplitude of the 
equilibrium fluctuations. Each athlete made 
two attempts for each test, of which the bet-
ter result was used for data.

Data analysis
The results from the research were pro-

cessed with math-statistical methods.
Descriptive statistics was used to deter-

mine the variability of the studied indicators: 
calcula tion of sample’s mean ( ), standard 
deviation (S), coefficient of variation (Var) – 
percentage, which characterizes the homoge-
neity of the studied population, skewness (As), 
kurtosis (Ex), maximum, minimum value and 

Range – difference between maximum and 
minimum value.

Correlation analysis was used to evaluate 
the strength of the relationship between quan-
titative variables, and what the relationship 
between anthropometric factors and biome-
chanical dynamic balance characteristics is.

Comparative analysis T-criterion of Stu-
dent for the dependent samples was applied to 
find differences between first and second mea-
surement. 

All data were initially recorded in Excel, 
and the analyses were performed with Statis-
tical Package for the Social Sciences Version 
19.

RESULTS AND DISCUSSION
The movements of figure skating athletes 

are spatial and are performed on two- and 
one-foot skating, as well as in the non-sup-
porting position (in the execution of the jump 
elements) and depend on both the dynamic 
parameters of the movement and the anthro-
pometric factors of the athlete (Vinogradova, 
2013). The studies carried out by V. Vino-
gradova – 2013 indicate that skaters with a 
conical shape of the body keep the skating 
balance better. To create the initial rotation on 
the jumps, a cylindrical shape of the body is 
preferable. For the skaters with a cylindrical 
shape of the body, the angular velocity ω of 
the balance sliding is higher. The transforma-
tion of this velocity into the rotational speed 
during the phase of flight around its longitudi-
nal axis increases the jump’s rotations.

All anthropometric data from the first and 
second measurement are shown in Figure 2, 
where we can clearly see an increase in all fac-
tors, which is normal for adolescent girls. The 
highest growth is in height and the length of 
the lower limbs, and the lowest – in the width 
of the pelvis.

Figure 1. Landing pose

Biomechanical dynamic indicators – 
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represents the mean of the maximum amplitude 

deviations, and the “frequency” is the number of 
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Figure 2. Dynamics of anthropometric variables

The descriptive statistics for the values of 
the anthropometric parameters in the first and 

the second measurements are shown on Table 
2 and 3.

Table 2. Descriptive statistics of the anthropometric variables – first measurement

Vari-
ables 

Body 
height 
[cm]

Body 
weight 

[kg]

Chest 
vol. 
[cm]

Length 
of right l. 

[cm]

Length 
of left l. 

[cm]

Shoulder 
width [cm]

Pelvis 
width 
[cm]

Foot 
length 
[cm]

141.0 33.3 62.4 81.1 81.2 31.5 21.7 21.6
S 10.0 8.0 5.0 6.7 6.7 2.8 2.2 1.6

Var 7% 24% 8% 8% 8% 9% 10% 8%
As -0.1 0.7 0.4 0.2 0.2 -0.1 0.3 0.3
Ex -0.7 0.3 -0.3 -0.1 -0.1 -0.6 0.1 -0.2

Max 158.4 54.6 73.5 95.6 95.8 36.5 26.5 25.5
Min 121.2 20.4 53.0 67.5 68.2 26.0 17.0 18.5

Range 37.2 34.2 20.5 28.1 27.6 10.5 9.5 7.0

Table 3. Descriptive statistics of the anthropometric variables – second measurement

Vari-
ables

Body 
height 
[cm]

Body 
weight 

[kg]

Chest 
vol. 
[cm]

Length 
of right l. 

[cm]

Length of 
left l. [cm]

Shoulder 
width 
[cm]

Pelvis 
width 
[cm]

Foot 
length 
[cm]

149.7 41.2 67.0 86.9 86.7 33.9 22.7 22.8
S 9.4 9.4 5.3 5.6 5.3 2.8 2.2 1.3

Var 6% 23% 8% 6% 6% 8% 10% 6%
As -0.5 0.4 0.2 -0.2 -0.1 -0.2 -0.1 -0.2
Ex -0.6 -0.2 0.2 -0.6 -0.4 -0.6 0.3 -0.6

Max 163.4 64.0 81.0 97.2 97.2 39.0 28.0 25.5
Min 130.0 25.4 58.0 76.0 76.5 28.0 18.0 20.0

Range 33.4 38.6 23.0 21.2 20.7 11.0 10.0 5.5

The low values of coefficients of variation 
(up to 24%), skewness and kurtosis (Table 2 
and 3) give us reason to assume a normal dis-

tribution of the quoted data of the sample in 
question. The established normal distribution 
gives us reason to make a comparative analysis 

factors of the athlete (Vinogradova, 2013). The studies carried out by V. Vinogradova – 2013 

indicate that skaters with a conical shape of the body keep the skating balance better. To create 

the initial rotation on the jumps, a cylindrical shape of the body is preferable. For the skaters 

with a cylindrical shape of the body, the angular velocity ω of the balance sliding is higher. The 

transformation of this velocity into the rotational speed during the phase of flight around its 

longitudinal axis increases the jump’s rotations. 

All anthropometric data from the first and second measurement are shown in Figure 

2, where we can clearly see an increase in all factors, which is normal for adolescent girls. The 

highest growth is in height and the length of the lower limbs, and the lowest – in the width of 

the pelvis. 
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of the test sample with the T-criterion of Stu-
dent for the dependent samples, due to the fact 
that the same contingents of investigated indi-
viduals were compared. The empirical value of 
the t-Student’s test exceeds the tabulated and 
identified critical levels (Table 4). An addition-
al circumstance is the fact that the guaranteed 
probability Pt [%] exceeds the critical (95%) 
value. Thus, with confidence we may reject the 
null hypothesis and accept the alternative for 
the presence of a significant increase in data 
from the test sample, relating to the growth 
in the anthropometric parameters (Figure 2). 

Some influence on them is also due to the ac-
celeration factor of adolescent athletes, which 
has been observed in recent decades. Accel-
eration is observed in the physical data but 
also in the anthropometry of the body: today 
children who are engaged in figure skating are 
tall, slender and with long legs. In Table 4 and 
Figure 3 we present the data from the initial 
and final studies, as well as the absolute value 
of the growth and its percentage equivalent. 
For clarity, the line shows the calculated ratio 
of Student’s t-distribution and the guaranteed 
probability Pt.

Table 4. Comparative analysis of the variables

Variables I meas. II meas. d D [%] t Pt [%]
Body height [cm] 141.0 149.7 8.8 6.2 -16.5 100.00
Body weight [kg] 33.3 41.2 7.9 23.7 -13.6 100.00
Chest vol. [cm] 62.4 67.0 4.6 7.4 -12.1 100.00
Length right leg [cm] 81.1 86.9 5.8 7.1 -11.8 100.00
Length left leg [cm] 81.2 86.7 5.5 6.7 -11.4 100.00
Shoulder width [cm] 31.5 33.9 2.4 7.6 -11.0 100.00
Pelvis width [cm] 21.7 22.7 1.0 4.5 -4.2 99.98
Foot length [cm] 21.6 22.8 1.1 5.3 -10.0 100.00

Figure 3. Growth anthropometric variables

The study of the balance stability of skaters 
is realized by testing in the Romberg pose and 

during the landing position after a high jump. 
During the Romberg test, the participants raise 
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their foot to their knee, without touching it, and 
execute the balance on one foot for the desig-
nated test time, but not less than 30 seconds 
in static mode. Upon landing after the jump, 
the participants aim as quickly as possible to 
achieve a minimum of balance fluctuations, 
which is an active process for the muscles in 
their aim to manage the balance when perform-
ing the test and also to establish the presence of 
a descending trend in the amplitude of the bal-
ance fluctuations. This quality of the balance 
apparatus is valuable in terms of improving the 
technical mastery and skills of figure skaters.

The basis of figure skating is sliding, main-
ly in a single support position. The art of slid-
ing is achieved as a result of management of a 
number of components, such as a correct pose, 
sense of balance etc. (Mishin, 1981). G. Lyussi 
and M. Richards (1959) considered that “the 
first condition for practicing figure skating, 
without which progress is absolutely impossi-
ble, is to find a proper and natural balance. Only 
with a sense of balance can the movements of 
figure skating be successfully absor bed.”

A large load on the vestibular system is 
caused by performing multi-revolution jumps, 
spins, etc. The execution of repeated rotations 
during jumps, followed by a soft landing on 
one-foot sliding, requires the precision of 
movement in time and space.

Scientists’ research shows that skaters are 
able to withstand significant rotational loads, 
while retaining the accuracy of performed 
movements.

The balance oscillations after landing in 
jumps are characterized by a downward trend. 
Even in the researches of L. V. Latmanizova’s 
(1931) it was found that there is a connec-
tion between balance, dynamic indicators and 
speed-force capabilities.

The manifestation of the speed-force ca-
pabilities in performing a wide range of tasks 
is determined by the level of muscle develop-
ment, which simultaneously perform a func-
tion against gravity. It is known that the correct 
mutual disposition of the units of the body has 
a significant influence on muscle tension and 
fluctuations of the center of gravity.

Figure 4. Standing in balance position – landing after a jump – maximum amplitude deviations

In Figure 4 the vector sum is in a declining 
trend, which is a proof of a good balance. The 

“average” dimension represents the mean of 
the maximum amplitude deviations, and the 
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“frequency” is the number of changes of the 
balance function for the entire duration of the 
study. It is evident that the quality of mini-
mizing balance fluctuations is very useful in 
sports practice.

The studied amplitude average variables 
and the instability factor found in the Rom-
berg test and upon landing after a jump are 

statistically significant (Pt was higher than 
95%). This is completely logical, since both 
exercises are quite different in nature. On the 
other hand, the frequency of the balance func-
tion does not change in statistically signifi-
cant way, since the guarantee probability is 
80% and is lower than the limit value (95%) 
(Table 5).

Table 5. Comparative analysis of the variables between two tests – Landing and Romberg

Variables
“Landing” test “Romberg” test

average 
[cm]

frequency 
[Hz] factor average [cm] frequency [Hz] factor

3.60 4.63 0.72 7.62 4.94 1.76
S 1.82 0.94 0.43 3.56 0.51 0.94

Var 51% 20% 59% 47% 10% 54%
Ex 1.68 10.56 2.28 1.35 -0.21 -0.17
As 1.02 -2.92 1.25 1.05 0.30 0.72

Max 8.65 5.50 1.95 17.05 6.01 3.77
Min 1.17 1.11 0.21 3.21 4.00 0.53
R 7.48 4.39 1.74 13.84 2.01 3.24

t Romberg/Landing -4.96 -1.35 -4.65 Statistically significant differences 
were found between two testsPt [%] Romberg/Landing 100.0 80.5 100.0

An interesting fact is that during the Rom-
berg test we received higher average values 
(average = 7,62 cm), as opposed to the test 
landing after a jump, which obtained the 
average = 3,60 cm (Figure 5). The dynamic 

retention of balance after the jump is more 
efficient than the static balance position Rom-
berg, which is explained by the specificity of 
the sport figure skating.

Figure 5. Differences in absolute values in “Romberg” test and landing after the jump

The correlation analysis of the variables in 
the study sample of the group of competitors 
(Table 6) includes an analysis with Pearson’s 
multiple correlation. The variables can be di-

vided into two groups. One of these groups is 
the results of the anthropometric tests, and the 
second one is balance variables.
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Table 6. Correlations of anthropometric and balance variables

Height
Weight .876**
Chest. Vol.[cm] .830** .955**
Length r. leg [cm] .966** .811** .734**
Length l. leg [cm] .971** .839** .768** .989**
Shoulders’ width [cm] .918** .869** .866** .849** .843** 
Pelvis’ width [cm] .682** .732** .674** .691** .696** .653**
Foot length [cm] .899** .798** .762** .886** .853** .803** .527*
Average [cm] Romberg .377 .499* .508* .398 .431 .470 .261 .297
Frequency [Hz]  
Romberg .386 .237 .377 .261 .265 .400 .375 .251 -.137

Factor Romberg .288 .458 .436 .319 .355 .371 .189 .241 .973** -.341
Average [cm] landing .496* .449 .393 .446 .443 .484* .242 .460 .415 .144 .372
Frequency [Hz] landing -.410 -.142 -.069 -.435 -.389 -.268 -.083 -.443 -.089 -.001 -.102 -.414
Factor landing .388 .138 .057 .436 .378 .266 .074 .460 .142 -.024 .141 .597* -.924*
Marked variables in bold and with * or ** indicate the presence of significant dependencies.

Intragroup correlations for anthropomet-
ric factors are significant in nature and include 
height/weight (.876), height/chest (.830), 
height/length of the right foot (.966), height/
length of the left foot (.971), height/width of 
the shoulders (.918), height/width of the pel-
vis (.682), height/length of the foot (.899). In 
an analogous manner are presented significant 
correlations between weight relative to the 
chest circumference (.955), right leg (.811), 
left leg (.839) and length of the foot (.798). 
Those present correlations are positive in na-
ture and express the proportional relationship 
between the variables presented in the study. 
This circumstance means that the growth of 
one of them will increase the others. The fol-
lowing dependencies are presented between 
the anthropometric and balance variables: the 
Romberg test against body weight (.499) and 
the chest circumference (.508). Increasing the 
amplitude score (average) means that the bal-
ance is aggravated by the increase in the quot-
ed weight and chest circumference, which is 
completely logically possible. In the group, 
including balance fluctuations, there are sig-
nificant correlation coefficients – factor Rom-
berg/average (.973), factor landing/frequency 

(-.924). These dependencies are determined 
by the formula for calculating the ratio for 
balance factor = average/frequency, where 
average is the mean value of the maximum 
deviations in the balance function, and fre-
quency is the frequency (the total number of 
these deviations as maximum and minimum 
values per second). Thus, these extremes de-
termine how effectively the balance apparatus 
interacts with the supporting area. The nature 
of the rebound from the support must also be 
considered – with the pre-insertion of the ki-
nematic chain in the position of half-squat.

Marked shaded rectangles, supplemented 
by one or two asterisks, indicate the presence 
of significant dependencies. For those vari-
ables, we can assume with confidence that the 
null hypothesis is rejected and there is an al-
ternative to the significance of the variables of 
the study sample.

CONCLUSION
Descriptive statistics of the variables of 

anthropometric status of the surveyed figure 
skaters has a normal distribution in both mea-
surements, and marks an increase, the highest 
growth rate is measured in height and length 
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of the lower limbs, and the lowest in the width 
of the pelvis. The comparative analysis with 
T-criterion of Student for the dependent sam-
ples proved statistically significant increase
in anthropometric factors of tested athletes in
figure skating. The dynamic retention of the
balance in landing position is more effective
than static balance in the Romberg posture,
which is explained by the specificity of figure
skating. However, there is a worsening of the
balance in increasing of anthropometric pa-
rameters – height, weight and chest circum-
ference. Balance fluctuations in the Romberg
position are significantly dependent on the
weight and chest circumference – r – .499-
.508, while the height of the skaters affects
the balance – with increasing amplitude there
is also an increase in balance fluctuations
in the landing position after a jump, i.e. the
balance is unstable, which is explained by a
higher placement of the center of gravity of
the body.
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ABSTRACT 
This study focuses on a carbohydrate-containing beverage with water, 1.5% skim milk 

powder and lucuma fruit powder (Pouteria Lucuma). The aim is to analyze the influence of 
the beverage on the sports performance of young men with different levels of motor activ-
ity. The analysis of the results was based on the changes in some biometric parameters and 
the level of motor activity of 8 young men (experimental group; EG) consuming the beverage 
half an hour before fitness exercises – bodybuilding workouts – within a three-month period 
of time. The results obtained from the tests were compared to the results shown by the 13 
men in the control group (CG) for the same period of time without consuming the beverage.  
On the basis of the profiles of the respondents from both groups (EG and CG), we analyzed the 
changes in body composition and motor activity at the beginning and at the end of the three-
month period. The results obtained from the comparative analysis revealed that both groups 
manifested positive changes concerning the level of motor activity as a result of the training 
program. These positive changes turned out to be more significant in the EG with respect to 
maximum oxygen intake and plank endurance. We also analyzed the modifications in the cor-
relational dependencies as regards EG parameters, as a result of which we established more 
significant dependencies at the end of the test period.

The results of the present study show that the consumption of the lucuma-based carbohydrate 
beverage by the experimental group has a positive effect on the analyzed parameters.

Key words: lucuma, endurance, maximum oxygen intake, maximum power, food supplements

INTRODUCTION
Recent years have witnessed an increasing 

interest in healthy lifestyle. In order to get all 
the essential nutrients, people are advised to 
take in food supplements (FS). A great number 
of professional and amateur athletes consume 
food supplements to benefit to a considerable 
extent from their physical training (Burke, 
2015; Maughan, et al., 2011; Sanches-Oliver, 
et al., 2018). They usually consume vitamins, 
minerals, antioxidants, energy drinks, pro-
teins, protein bars, shakes rich in carbohy-

drates, and sometimes amino acids and other 
ergogenic substances (Maughan, et al., 2007; 
Braun, et al., 2009). D. Dimitrova subdivides 
food supplements into FS with guaranteed 
safety and efficiency, FS with potential ef-
ficiency proven theoretically by preliminary 
research, and FS whose efficiency has been 
proven theoretically but not in practice (Dimi-
trova, 2014).

The advantages of consuming food sup-
plements in the course of physical training 
have been described and studied by many 

Journal of Applied Sports Sciences 
2020, Vol. 1, pp. 99 - 112
ISSN 2534-9597 (Print), ISSN 2535-0145 (Online)



R. Krasteva, A. Durakova, A. Bogoeva, K. ChoroleevaINFLUENCE OF A LUCUMA-BASED ...

100

scientists. Angelova, et al., (2010) discovered 
that, during their three-month training, aero-
bic gymnastics competitors who took in FS 
(amino acids, micronutrients and L-carnitine) 
manifested a decrease in fat and water and an 
increase in muscle mass with no discernible 
changes in the breathing capacity. A detailed 
study sho wed that the consumption of Car-
boenergy, a product high in carbohydrates, 30 
minutes before training resulted in the reduc-
tion of body fat and the improvement of the 
aerobic capacity of the participants in the ex-
periment (Angelova, et al., 2011; Angelova, 
et al. 2012). Ivy, et al., (2009) talked about 
the improvement of bikers’ performance after 
the intake of carbohydrate beverages whereas 
Rica et al, (2019) did not report any improve-
ment in the abilities of amateur runners fol-
lowing energy drink intake. 

A greater number of contemporary stud-
ies focus on regionally atypical plant species 
which are high in nutrients and can be in-
corporated into high-quality food products 
to fulfill the needs of the human organism 
(Ghouila, et al., 2017). The literature review 
attracted our interest to the nourishing natu-
ral product called lucuma (Pouteria Lucuma) 
which is a subtropical fruit known as “the 
gold of the Incas” grown in the mountains of 
Peru, Chile and Ecuador (Villanueva, 2002; 
Aguilar, 2015; Caballero, Aguilar, 2017).

Lucuma powder is widely used in the 
food industry in the preparation of ice 
cream, sweets, confectionery, juice, yogurt 
and cream. Because of its sweet taste and the 
presence of dietary fiber, this powdery prod-
uct satisfies the appetite for carbohydrates 
without harming the human organism (Ba-
nasiak, 2003; Dini, 2011; Rojo, et al., 2010). 
Erazo, et al., (1999); Verbeke, (2006); Fuen-
tealba, et al., (2016) pointed out that lucuma 
powder was rich in phenols, flavonoids and 
beta-carotene recognized as powerful anti-

oxidants. 
Due to its high concentration of biologi-

cally active substances, minerals, antioxidants 
and other nutrients, lucuma is referred to as a 
superfood because it boosts the immune sys-
tem and supplies the organism with energy 
(Mukta, 2017, DGA, 2015-2020).

Scientific research proves the positive 
effects of taking in food supplements while 
practicing sports when the food supplements 
are widely used and recognized by consum-
ers. No data have been discovered concern-
ing research on carbohydrate-containing 
be verages with lucuma powder in order to 
ascertain the influence of such beverages on 
sports skills. 

The aim of this study is grounded on the 
worldwide tendency to substitute natural 
fruit sources for chemically based food sup-
plements: analysis of the nutritional value 
of a lucuma-powder beverage and deter-
mination of its influence on the sports per-
formance of students practicing fitness and 
bodybuilding. 

MATERIALS AND METHODS
We used commercial lucuma powder, 

which was produced in Peru, purchased in 
Bulgaria by “Internet café-BG” Ltd, pack-
aged by “Zoya bg Organic Shop” and certi-
fied by ABG GmbH BG-BIO-16. Skim milk 
powder (1.5%) was also used. It was pro-
duced in the European Union and packaged 
by Bioset OOD, BG1618041EO.

The approximate average physicochemi-
cal composition of the new mixture was deter-
mined according to the analytical methods of 
the Association of Official Analytical Chem-
ists (AOAC), 2005: AOAC (2005) Determi-
nation of Moisture, Ash, Protein and Fat. Of-
ficial Method of Analysis of the Association 
of Analytical Chemists, 18th Edition, AOAC, 
Washington DC.
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Carbohydrate content in percentages was 
calculated as the difference between 100% 
total mass and the percentage of fat, protein, 
ash, and moisture content (Ferris, et al., 
1995). 

In order to produce the lucuma-powder 
be verage, a number of laboratory tests were 
conducted to determine the optimal amounts 
of its components. One of the main objec-
tives was to free the beverage of impurities 
and other components as far as possible. The 
homogenization of a mixture of water and 
lucuma powder made the beverage somewhat 
unpleasant and insipid. Therefore, its flavor 
was improved with the addition of skim cow 
milk powder with fat content of 1.5 %. The 
recipe for the beverage obtained is the follow-
ing: 15 g of lucuma powder, 15 g of skim cow 
milk powder with fat content of 1.5 %, and 
200 ml of water. The water used was purified 
with a filtration system. The substances were 
measured with “Joycare” electronic scales and 
mixed in shakers used individually by every 
student.

The present study was conducted with the 
voluntary participation of first-year students 
practicing fitness and bodybuilding for 90 
minutes three times a week. The basic training 
was conducted in a mixed and in an anaerobic 
regime of energy supply since its parameters 
were determined with respect to students’ in-
dividual abilities.  

All participants followed an unrestricted 
diet and no calorie intake was taken into ac-
count.

Two test groups were formed:
- an experimental group (EG) consisting of

8 students and 
- a control group (CG) with 13 students.
For three months, the students from the

EG consumed the lucuma-based carbohydrate 
beverage 2-3 times a week, 30 minutes before 
their classes. The aim was to boost their energy 

resources, improve their sports performance, 
and enhance positive structural and functional 
changes in their bodies. During the same pe-
riod of time, the students from the CG partici-
pated in the training without taking in a carbo-
hydrate beverage. 

With the help of the “Tanita – RD 953” 
body composition monitor, which applies cut-
ting-edge technologies for bioelectrical impe-
dance analysis (BIA), we obtained data on the 
respondents’ body composition.  On the basis 
of the age, sex, height, and weight of the partic-
ipants in the experiment, the monitor provides 
information on the following parameters: 

- Weight (kg);
- BMI - body mass index (kg/m2);
- Body fat (%);
- Muscle mass (kg);
- Muscle quality (%);
- Physique rating (0-10);
- Visceral fat (%);
- Metabolic age (years);
- Body water (%).
To determine the level of motor activity at

the beginning and at the end of the test period, 
the participants were subjected to:
● Beep test – It evaluates the level of maxi-

mum oxygen consumption, a significant
functional parameter for physical endur-
ance.

● Plank test – It evaluates strength endurance.
During the test, all muscle groups are sub-
jected to isometric exercise for the longest 
period of time possible.

● Barbell bench press – It assesses maxi-
mum power via a single lift of maximum
weight.
The following parameters were analyzed:

- VO2max – maximum oxygen intake, (aero-
bic endurance) (ml/kg/min);

- Endurance plank – strength endurance -
plank (seconds);

- Max power – maximum power (kg).
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The frequency of lucuma intake was es-
tablished on the basis of these two param-
eters:

- N of trainings – number of trainings per 
week;

- Lucuma intake – number of intakes of the 
beverage. 
The statistical processing of the data was 

conducted with the IBM SPSS16 program. 
The statistical analysis resorted to the fol-

lowing statistical methods: variation, compar-
ative, correlation analyses.

The results obtained have statistical signifi-
cance, with a probability of P = 95% and error 

of α = 5%.
RESULTS AND DISCUSSION 
Table 1 shows the results from the physico-

chemical analysis of the beverage mixture. The 
mixture is rich in carbohydrates, i.e. 65.5%. 
Carbohydrates are a major energy source be-
cause they provide between 55 and 60% of the 
daily energy requirements (Gachev, Djarova, 
2003; Balch, Balch, 2005; Dimitrova, 2014). 
Since it is high in carbohydrates, the prod-
uct could fulfill the greater energy needs of 
the human organism in the course of physical 
training, thus sparing the glycogen stored in 
muscles and liver. 

Table 1. Approximate average physicochemical composition of the ready-made beverage 
mixture, 100 g.

Sample Proteins, % Carbohydrates, % Moisture, % Fat, % Ash, %
Ready-made 

beverage mixture 21.5 65.5 8.3 1.5 3.2

Lucuma powder 4 82.2 10.7 1.1 2
Dry milk 32 55 6.1 1.5 5.4

EG and CG respondents’ profile at the be-
ginning and at the end of the test period 

The average age of the students (male) in 
the EG was 19.44 years, for a standard devia-
tion of 0.55 years, whereas that of the students 
in the CG was 19.55 years, for a standard de-
viation of 1.19 years.

Table 2 presents the modifications of the 
parameters related to the body composition 
and motor activity of EG students at the begin-
ning and at the end of the test period. We estab-
lished changes in the values of the biometric 
parameters at the end of the period attributable 
to the combined effect of the beverage intake 
and the physical training.

The respondents’ weight rose by 1.900 
kg together with an increase in muscle mass 
by 1.1375 kg. Body fat was increased by 
0.775%, and visceral fat – by 0.538%. This 
may be due to the time period when the ex-

periments were conducted (October – Janu-
ary) when the higher values of these pa-
rameters are acceptable. At the end of the 
analyzed period, the muscle quality value 
was also higher (59.25 MQ) for the EG, the 
increase corresponding to the average value 
of standard scores. The body water value was 
decreased by 0.837%, the value remaining in 
the healthy body range. 

More significant changes were identified 
with respect to the parameters determining 
the motor activity level following the lucuma-
based beverage intake. During the beep test, 
we discovered an increase in the maximum 
oxygen intake by +8.800 ml/kg/min. The most 
significant was the increase during the plank 
endurance test, by 52.625 seconds. During the 
barbell bench press exercise, maximum power 
rose by 4.375 kg. 
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Table 2. Descriptive statistics of the EG parameters at the beginning and at the end of the test 
period (n = 8)
N Parameters Start / Finish Mean Std. Deviation Std. Error Mean Mean Difference

1 Metabolic 
Age

Start 
Finish

12.88 
15.00

1.642 
3.207

.581 
1.134 2.125

2 Weight Start 
Finish

75.375 
77.275

8.825 
10.001

3.120 
3.536 +1.900

3 BMI Start 
Finish

24.113 
24.663

3.586 
3.846

1.268 
1.360 +.550

4 Body fat Start 
Finish

13.812 
14.588

4.137 
4.162

1.463 
1.472 +.775

5 Musc mass Start 
Finish

61.450 
62.588

6.145 
7.077

2.173 
2.502 +1.1375

6 Musc quality Start 
Finish

57.13 
59.25

11.307 
10.361

3.997 
3.663 +2.125

7 Visceral fat Start 
Finish

1.88 
2.41

1.246 
1.167

.441 

.413 +.538

8 Body water Start 
Finish

61.31 
60.48

2.779 
2.244

.983 

.793 -.837

9 N of trainings Start 
Finish

3.13 
3.13

1.246 
1.246

.441 

.441 .000

10 Lucuma 
intake

Start 
Finish

2.38 
2.38

.518 

.518
.183 
.183 .000

11 VO2max Start 
Finish

29.838 
38.638

3.778 
4.025

1.336 
1.423 +8.800

12 Endurance 
plank

Start 
Finish

147.50 
200.13

40.242 
54.520

14.228 
19.276 +52.625

13 Max power Start 
Finish

75.38 
79.75

19.078 
20.748

6.745 
7.336 +4.375

The modifications in the body composition 
and motor activity parameters of CG students 
at the beginning and at the end of the test pe-
riod are presented in Table 3. 

We identified an insignificant increase in 
metabolic age, by 0.154 years, an increase in 
weight by 1.115 kg, and a decrease in muscle 
mass by 0.0846 kg. In the CG, body fat rose by 
0.9846%, whereas the increase in visceral fat 
was insignificant, by 0.115%. Muscle quality 
rose by 0.3846 MQ. Body water decreased by 

1.0231%, the value remaining in the healthy 
body range. The beep test showed an increase 
in maximum oxygen intake by +3.2692 ml/kg/
min. The plank test manifested a greater in-
crease, by 38.0769 seconds at the end of the 
exercise as compared to the beginning. Dur-
ing the barbell bench press exercise, maximum 
power rose by 5.000 kg. 

Analysis of the modifications of the pa-
rameters of the EG and the CG at the begin-
ning and at the end of the test period 

Table 3. Descriptive statistics of the CG parameters at the beginning and at the end of the test 
period (n = 13)

N Parameters Start / Finish Mean Std. Deviation Std. Error Mean Mean Difference

1 Metabolic 
Age

Start 
Finish

20.08 
19.92

10.782 
10.610

2.990 
2.943 -.154
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2 Weight Start 
Finish

78.046 
79.162

14.6348 
14.4336

4.0590 
4.0031 +1.1154

3 BMI Start 
Finish

24.446 
25.562

3.7451 
4.4237

1.0384 
1.2269 +1.1154

4 Body Fat Start 
Finish

14.562 
15.546

7.8048 
7.2888

2.1647 
2.0215 +.9846

5 Musc Mass Start 
Finish

62.823 
62.738

7.6715 
7.0679

2.1277 
1.9603 -.0846

6 Musc quality Start 
Finish

61.62 
62.00

8.026 
8.612

2.226 
2.389 +.3846

7 Visceral fat Start 
Finish

2.85 
2.96

2.528 
2.681

.701 

.743 +.1154

8 Body water Start 
Finish

59.92 
58.89

5.255 
4.401

1.457 
1.221 -1.0231

9 N of trainings Start 
Finish

3.54 
3.54

1.127 
1.127

.312 

.312 .000

10 Lucuma 
intake

Start 
Finish

.00 

.00
.000* 
.000*

.000 

.000 .000

11 VO2max Start 
Finish

30.192 
33.462

5.7487 
6.8561

1.5944 
1.9015 +3.2692

12 Endurance 
plank

Start 
Finish

180.69 
218.77

81.557 
118.344

22.620 
32.823 +38.0769

13 Max power Start 
Finish

82.31 
87.31

21.758 
21.565

6.034 
5.981 +5.000

In order to determine whether the differ-
ences in the parameter values for EG students 
at the end of the test period had a statistical 
significance, we applied the Paired-Samples 
T-test in SPSS16. The results obtained are 
presented in Table 4. The results of the Paired-
Samples T-test showed that the differences in 
the mean values at the end of the period, as 
compared to the beginning of the period, had 
statistical significance for the following pa-
rameters: Metabolic Age, Weight, BMI, VO-

2max, Plank endurance and Maximum power. 
The difference between Metabolic Age2 

-Metabolic Age1 = 2.124. The statistical sig-
nificance, for a level of significance for t = 
2.429 is Sig. t (2-tailed) = .046 < α = .05.

The difference between Weight2 - Weight1 
= 1.90. The statistical significance, for a level 
of significance for t = 3.170 is Sig. t (2-tailed) 
= .016 < α = .05.

The difference between BMI2 - BMI1 = 
.55. The statistical significance, for a level of 

significance for t = 3.317 is Sig. t (2-tailed) = 
.013 < α = .05.

The difference between VO2max2 - VO-

2max1 = 8.80. The statistical significance, for 
a level of significance for t = 5.259 is Sig. t 
(2-tailed) = .001 < α = .05.

The difference between Endurance plank2 
- Endurance plank1 = 52.625. The statistical 
significance, for a level of significance for t 
= 4.418 is Sig. t (2-tailed) = .003 < α = .05.

The difference between Max power2 - Max 
power1 = 4.375. The statistical significance, 
for a level of significance for t = 3.123 is Sig. 
t (2-tailed) = .017 < α = .05.

As regards the other parameters, the dif-
ferences in their mean values at the end of 
the test period, as compared to the beginning 
of the test period, did not have statistical sig-
nificance since for each of these parameters 
the level of significance is Sig. t (2-tailed) > 
α = .05.
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Table 4. Comparative analysis of the parameter modifications for the EG at the beginning 
and at the end of the test period

Paired Samples Test
Paired Differences

t df
Sig. 

(2-tai -
led)Mean

Std. 
Devia-

tion

Std. 
Error 
Mean

95% Confidence  
In terval  

of the Difference
Lower Upper

Pair 1
Metabolic Age2 
Metabolic Age1 2.125 2.475 .875 .056 4.194 2.429 7 .046

Pair 2 Weight2 - Weight1 1.9000 1.6954 .5994 .4826 3.3174 3.170 7 .016
Pair 3 BMI2 - BMI1 .5500 .4690 .1658 .1579 .9421 3.317 7 .013

Pair 4
Bodyfat2 - Body 

fat1 .7750 2.4703 .8734 -1.2902 2.8402 .887 7 .404

Pair 5
Muscle mass2 -  
Muscle mass1 1.1375 2.3330 .8248 -.8129 3.0879 1.379 7 .210

Pair 6
Muscle quality2 - 
Muscle quality1 2.1250 7.7540 2.7415 -4.3575 8.6075 .775 7 .464

Pair 7
Physique Raiting2 
- Physique Rait-

ing1
.1250 .3536 .1250 -1.706 .4206 1.000 7 .351

Pair 8
Visceral Fat2 -  
Visceral Fat1 .5375 1.0941 .3868 -3.772 1.4522 1.390 7 .207

Pair 9
Body Water2 -  
Body Water1 -.8375 1.6106 .5694 -2.1840 .5090 -1.471 7 .185

Pair 10
VO2max2 -  
VO2max1 8.8000 4.7329 1.6733 4.8432 12.7568 5.259 7 .001

Pair 11
Endurance plank2 

- Endurance 
plank1

52.6250 33.6874 11.9103 24.4616 80.7884 4.418 7 .003

Pair 12 Max power2 -  
Max power1 4.3750 3.9619 1.4007 1.0628 7.6872 3.123 7 .017

In order to test the hypotheses concerning 
the statistical significance of the differences in 
the mean values of the parameters for the CG 
at the end of the test period, as compared to 
the beginning of the test period, we used the 
Paired-Samples T-test (Table 5).

The results of the Paired-Samples T-test 
showed that the differences in the mean values 
at the end of the period, as compared to the 
beginning of the period, had statistical signifi-
cance for the following parameters: Weight, 
Body fat, Body Water, VO2max, Plank endur-
ance and Maximum power. 

The difference between Weight2 - Weight1= 
1.1154. The statistical significance, for a level 

of significance for t = 3.468 is Sig. t (2-tailed) 
= .005 < α = .05.

The difference between Body fat2 – Body 
fat1 = .9846. The statistical significance, for 
a level of significance for t = 2.602 is Sig. t 
(2-tailed) = .023 < α = .05.

The difference between Body Water2 – 
Body Water1 = -1.0231. The statistical signifi-
cance, for a level of significance for t = -3.035 
is Sig. t (2-tailed) = .010 < α = .05.

The difference between VO2max2 - VO2max1 

= 3.2692. The statistical significance, for a level 
of significance for t = 2.639 is Sig. t (2-tailed) = 
.022 < α = .05.

The difference between Endurance plank2 - 
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Endurance plank1 = 38.0769. It has a statistical 
significance since the level of significance for 
t = 2.475 is Sig. t (2-tailed) = .029 < α = .05.

The difference between Max power2 - Max 
power1 = 5.00. The statistical significance, for 
a level of significance for t = 3.950 is Sig. t 
(2-tailed) = .002 < α = .05.

As regards the other parameters, the differ-

ences in their mean values at the end of the test 
period, as compared to the beginning of the 
test period, did not have statistical significance 
since for each of these parameters the level of 
significance is Sig. t (2-tailed) > α = .05.

Comparative analysis of the modifications 
of the parameters of the EG and the CG at 
the beginning and at the end of the test period 

Table 5. Comparative analysis of the parameter modifications for the CG at the beginning 
and at the end of the test period

Paired Samples Test
Paired Differences

t df
Sig. 

(2-tai- 
led)Mean

Std. 
De-

viation

Std. 
Error 
Mean

95% Confidence  
In terval  

of the Difference
Lower Upper

Pair 1
Metabolic Age2 
Metabolic Age1 .154 1.068 .296 -.492 .799 .519 12 .613

Pair 2 Weight2 - Weight1 1.1154 1.1596 .3216 .4146 1.8161 3.468 12 .005
Pair 3 BMI2 - BMI1 1.1154 2.9311 .8129 -.6559 2.8866 1.372 12 .195

Pair 4
Body fat2 - Body 

fat1 .9846 1.3643 .3784 -.1602 1.8091 2.602 12 .023

Pair 5
Muscle mass2 -  
Muscle mass1 -.0846 1.4381 .3989 -.9536 .7844 -.212 12 .836

Pair 6
Muscle quality2 - 
Muscle quality1 .3846 6.4361 1.7850 -3.5047 4.2739 .215 12 .833

Pair 7
Physique Raiting2 
- Physique Rait-

ing1
-.462 1.391 .386 -1.302 .379 -1.196 12 .255

Pair 8
Visceral Fat2 -  
Visceral Fat1 .1154 .2193 .0608 -.0171 .2479 1.897 12 .082

Pair 9
Body Water2 -  
Body Water1 -1.0231 1.2153 .3371 -1.7575 -.2887 -3.035 12 .010

Pair 10
VO2max2 -  
VO2max1 3.2692 4.4668 1.2389 .5700 5.9685 2.639 12 .022

Pair 11
Endurance plank2 

- Endurance 
plank1

38.0769 55.4669 15.3837 4.5586 71.5952 2.475 12 .029

Pair 12
Max power2 -  
Max power1 5.0000 4.5664 1.2659 2.2418 7.7582 3.950 12 .002

For each separate group, we calculated the 
differences in the mean values of the param-
eters at the end of the test period, as compared 
to the beginning of the test period. They char-
acterize the modifications in the parameters 
attributable to the effects of the lucuma-based 
carbohydrate beverage and the EG students’ 

training as well as the changes of the parame-
ters for the CG students solely due to the physi-
cal training. For instance, concerning weight, 
the difference is determined as follows: Weight 
= Weight2 – Weight1, where: 

- Weight1 is the average weight of the stu-
dents in the group at the beginning of the 
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test period;
- Weight2 is the average weight of the stu-

dents in the group at the end of the test 
period;

- Weight – is the modification of the average 
weight of the students in the group.
In a similar fashion, we also calculated the 

differences in the mean values for all other 

parameters.
In order to compare the changes in the pa-

rameters for both groups, we applied the Inde-
pendent Samples T-test. This test determines 
whether there are statistically significant dif-
ferences in the modifications of the parameters 
for the two groups. The results are presented 
in Table 6.

Table 6. Comparative analysis of the modifications in the parameters in the EG and the CG 

Independent Samples Test
Levene‘s Test  
for Equality  
of Variances

t-test for Equality of Means

F Sig. t df
Sig. 

(2-tai-    
led)

Mean 
Differ-
ence

Std. Er-
ror Dif-
ference

95% Confidence  
In terval  

of the Difference
Lower Upper

Metabolic 
Age 14.039 .001 2.542 19 .020 1.97115 .77535 .34832 3.59398

Weight Equal variances 
assumed .907 .353 1.264 19 .222 .78462 .62074 -.51461 2.08384

BMI Equal variances 
assumed 1.635 .216 -.536 19 .598 -.56538 1.05453 -2.77254 1.64177

Body fat Equal variances 
assumed 1.172 .293 -.252 19 .804 -.20962 .83147 -1.94990 1.53067

Muscle 
mass

Equal variances 
assumed 1.946 .179 1.495 19 .151 1.22212 .81770 -.48936 2.93359

Muscle 
quality

Equal variances 
assumed .418 .526 .557 19 .584 1.74038 3.12339 -4.79694 8.27771

Physique 
Raiting

Equal variances 
assumed 3.904 .063 1.159 19 .261 .58654 .50615 -.47284 1.64592

Visceral 
Fat

Equal variances 
assumed 10.414 .004 1.368 19 .187 .42212 .30851 -.22360 1.06783

Body 
Water

Equal variances 
assumed .059 .811 .301 19 .767 .18558 .61752 -1.10691 1.47807

VO2max Equal variances 
assumed .083 .776 2.695 19 .014 5.53077 2.05205 1.23577 9.82577

Endurance 
plank

Equal variances 
assumed 1.554 .228 .666 19 .513 14.54808 21.83531 -31.15375 60.24991

Max 
power

Equal variances 
assumed .547 .469 -.320 19 .753 -.62500 1.95565 -4.71823 3.46823

The results from the Independent Samples 
T-test showed that for both groups there was a 
statistically significant difference in the modi-
fication of the VО2max parameter. The level 
of significance of t = 2.695 is Sig. t (2-tailed) 

= .014 < α = .05. As regards the other param-
eters, no statistically significant differences in 
their modifications were identified. For both 
groups (EG and CG), we established a statisti-
cally significant difference in the modification 
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of the Metabolit_Age parameter. The level of 
significance of t = 2.542 is Sig. t (2-tailed) = 
.020 < α = .05. In this case, the Levene’s test 
showed that the dispersions in the groups dif-
fered significantly, as a result of which it was 
necessary to test the hypothesis additionally 
with the help of the non-parametric Wilcoxon 
W test which confirmed the conclusion for 
Asymp. Sig. (2-tailed) = .047 < α = .05.

Determining correlational dependencies 
between the parameters at the beginning and 
at the end of the test period 

To determine the statistically significant 
correlational dependencies between the pa-
rameters studied, with the help of the SPSS16 
statistical package, we produced two correla-
tion matrices for the EG concerning the be-
ginning and the end of the test period. We 
identified strong correlational dependencies 
between the parameters characterizing the mo-
tor activity level and the other variables, both 
at the beginning (Table 7) and at the end (Table 
8) of the test period.

In Table 7, the correlation matrix illustrates 
that there were very strong dependencies be-
tween: 

- weight – and BMI, amount of body water 
in percentages, muscle mass, visceral fat;

- BMI – and muscle mass, visceral fat and 
% body water.

- Body Fat – and visceral fat and % body 
water.
In Table 8, the correlation matrix shows 

that there were very strong dependencies. We 
established a very strong, statistically signifi-
cant, correlation between weight and: muscle 
mass expressed by (r = .933, P = .001); BMI 
(r = .931, P = .001); visceral fat (r = .772, P = 
.025). The loss of body water is attributable to 
the increase in: weight (r = – .759, P = .029); 
BMI (r = – .894, P = .003); Body Fat (r = – 
.869, P = .005). The improvement in Muscle 
quality2 is logically attributed to a great extent 
to the improvement of Physique Raiting2 (r = 
.845, P = .008).

Table 7. Correlation matrix for the EG concerning the beginning of the test period 

Correlations
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M
ax
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1

Weight1 R 1 .926** .498 .894** .512 .275 .722* -.802* .586 -.206 .692
BMI1 R .926** 1 .683 .722* .616 .115 .752* -.937** .436 -.078 .636

Body fat1 R .498 .683 1 .063 .237 -.449 .764* -.834** -.147 .356 .128
Muscle mass1 R .894** .722* .063 1 .461 .508 .406 -.495 .789* -.383 .724*

Muscle quality1 R .512 .616 .237 .461 1 .365 .392 -.673 .168 -.578 .863**

Physique Raiting1 R .275 .115 -.449 .508 .365 1 .192 .045 .274 -.811* .410
Visceral Fat1 R .722* .752* .764* .406 .392 .192 1 -.814* -.047 -.168 .375
Body Water1 R -.802* -.937** -.834** -.495 -.673 .045 -.814* 1 -.169 .065 -.598

VO2 max1 R .586 .436 -.147 .789* .168 .274 -.047 -.169 1 -.094 .422
Endurance plank1 R -.206 -.078 .356 -.383 -.578 -.811* -.168 .065 -.094 1 -.506

Max power1 R .692 .636 .128 .724* .863** .410 .375 -.598 .422 -.506 1
N 8 8 8 8 83 8 8 8 8 8 8

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 8. Correlation matrix for the EG concerning the end of the test period
Correlations
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M
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Weight2 R 1 .931** .463 .933** .216 .266 .772* -.759* -.039 -.212 .769*

BMI2 R .931** 1 .644 .787* .193 .125 .877** -.894** -.080 .019 .747*

Body fat2 R .463 .644 1 .115 -.501 -.663 .748* -.869** .304 .757* .079
Muscle mass2 R .933** .787* .115 1 .455 .567 .557 -.501 -.174 -.544 .843**

Muscle quality2 R .216 .193 -.501 .455 1 .845** -.050 .047 -.253 -.723* .675
Physique Raiting2 R .266 .125 -.663 .567 .845** 1 -.058 .248 -.472 -.941** .558

Visceral Fat2 R .772* .877** .748* .557 -.050 -.058 1 -.892** .111 .237 .397
Body Water2 R -.759* -894** -.869** -.501 .047 .248 -.892** 1 -.274 -.403 -.474

VO2max2 R -.039 -.080 .304 -.174 -.253 -.472 .111 -.274 1 .444 -.329
Endurance plank2 R -.212 .019 .757* -.544 -.723* -.941** .237 -.403 .444 1 -.496

Max power2 R .769* .747* .079 .843** .675 .558 .397 -.474 -.329 -.496 1
N 8 8 8 8 83 8 8 8 8 8 8

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Figure 1. Statistically significant correlations 
accounting for the motor activity  
of the EG at the beginning of the test period 

Figure 2. Statistically significant correla-
tions accounting for the motor activity  
of the EG at the end of the test period

Figures 1 and 2 illustrate very strong cor-
relations accounting for the motor activity of 
the EG at the beginning and at the end of the 
test period. On the basis of the analysis con-
cerning the end of the test period (Table 2), 
we identified a strong negative (r = - .723, P 
= .043 – Muscle quality2) and a very strong 

correlation (r = - .941, P = .000 – Physique 
Raiting2) affecting Endurance plank2. The in-
crease in Muscle mass2, Weight2 and BMI2 
strongly affect the increase in MaxPower2, as 
expressed by means of (r = .843, P = .009); (r 
= .769, P = .026) and (r = .747, P = .033).
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CONCLUSIONS
We produced a new carbohydrate beverage 

containing lucuma powder and determined its 
approximate physio-chemical composition: 
21.5% protein, 65.5% carbohydrate, 8.3% 
moisture, 1.5% fat and 3.2% ash. Since it is 
rich in carbohydrates, the lucuma-based bev-
erage can be used in sports training in order 
to improve the energy resources of the organ-
ism, immediately prior to physical exercises.

The results from the analysis of the motor 
activity of the EG students at the end of the 
test period, obtained after the consumption of 
the beverage, manifest positive changes in the 
level of maximum oxygen intake (VO2max), 
plank test endurance and maximum power. 
The comparative analysis of the modifications 
in the EG and CG parameters shows that the 
modifications are more significant for the EG 
concerning maximum oxygen intake, muscle 
mass, muscle quality and plank endurance. 
The correlational dependencies for the EG at 
the beginning and at the end of the test period 
manifest that the effects of the carbohydrate 
beverage and the physical training are com-
bined in order to bring about modifications in 
body composition leading to significant func-
tional changes. 

 On the basis of the obtained results and 
the analyses carried out, we believe that the 
lucuma-based carbohydrate beverage can be 
applied in sports training in order to improve 
the energy resources of the organism, imme-
diately prior to physical exercises.
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ABSTRACT
Background: communication between trainer and athlete has been studied in terms of feed-

back, but not in terms of codifying information for instruction; here implications for cognition 
and cognitive skills are also discussed.

Purpose: to present a new tool, motowords, a tool for verbal codifi cation between athlete 
and trainer that also provides a number of incidental benefi ts: it helps adjust the Degrees of 
Freedom & Contextual Interference of a drill, it employs cognitive functions, fosters active par-
ticipation of the athlete, and bridges the gap between serial and random practice. Moreover, 
we intend to theorize how the positive effects of motowords are multiplied when combined with 
drill-synthesis and drill-structure, in addition to differentiated (self)training, concepts that aim 
at increasing the ecological validity of training sessions. 

Method: the theoretical background supporting the effectiveness of these tools is dis-
cussed.

Leads: to a broader vision about the important role of cognitive and emotional skills within 
a holistic context, aiming at developing “literate” individuals rather than just motor experts, 
both of which are at the very core of the Distal Method for expertise attainment. 

Key words: motowords, prompting, perceptuomotor connection, motor learning, phys-
ical literacy

INTRODUCTION
The problem identified here is that of 

formal schooling and athletic education, 
both occupy the two extremes in a continu-
um. The formal school curriculum is largely 
context-insensitive/independent, unsituat-
ed, ersatz, non-indexical, practically unus-
able and in that sense, useless (Brown, Col-
lins and Duguid, 1989). On the other side 
of the continuum, sports education has the 
complementary strengths and weaknesses: 
it exposes learners to purely practical sit-
uations, such as drills, with a poor cogni-

tive or otherwise informational background 
other than often useless tautologies: “hit 
the ball harder”; “put the ball in”; “serve 
better”; “concentrate”; “try to remember”; 
etc. Can we reconcile or even exceed these 
two worlds in terms of synergy rather than 
just coexistence?  It is my position, as is 
expressed in the present paper, that a more 
cognitive approach is needed in an athletic 
environment: by utilizing the vast cognitive 
resources of the individual, a better program 
may be developed that could, for example,  
lead to better learning of motor-skills and 
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sequences.1 
The tight connection between physical and 

cognitive domains, even emotions, extends to 
many different mechanisms and be ha vi ou rs. 
Important cases for this relationship are in-
cluded in the list of research findings presented 
here. To the author’s knowledge, this kind of 
mini literature review has not been attempted 
before.

There are both behavioural and neurophysi-
ological findings related to the motor-cognitive 
relationship. On the behavioural side, Schmidt 
& Wrisberg argue in favour of a motor-cogni-
tive skill continuum, or “Dimension” (Schmidt 
and Wrisberg, 2008). This is also supported by 
the fact that cognitive, perceptual, and mo-
tor skills are acquired in essentially the same 
way; similarities include transfer specificity, 
learning rates and learning stages (Edwards, 
2010). Edwards, instead of Schmidt & Wris-
berg’s continuum, sees a Venn diagram. Prim-
ing affects both motor and cognitive tasks: 
from the classic Stroop-effect-related research 
(cf. MacLeod, 1991) to more recent research 
about the semantic- and auto-priming of mo-
tor skills, amongst others, the effect is found 
to be universal (Grossi, Maitra and Rice, 2007; 
Edwards, 2010). Representational re-descrip-
tion, Anette Karmiloff-Smith’s model for the 
developed capacity of highly and specifically 
trained individuals to access and manipulate 
their memories at will (e.g. the ability to play 
variations of a musical piece at will, or start 
from e.g. the middle), refers to both declarative 
(e.g. mathematical skills) and procedural (e.g. 
a musical piece, a Kata) knowledge (Karmil-
off-Smith, 1995). 

The reverse has also been observed: there

the cognitive through for example gestures, 
which are universal and facilitate thinking 
(Iverson and Goldin-Meadow, 1998; Schwartz 
and Heiser, 2006; Northrup and Iverson, 2015). 
Offline cognitive offloading to motor centers is 
another case where the physical and the cog-
nitive domain work in concert; additionally, 
there are cases where the cognitive overrides 
the physical, such as in the placebo & nocebo 
effect(s) (Weinberg and Gould, 1995; Wilmore 
and Costill, 2004; Magill, 2007). Feelings and 
emotions, such as those which occur from a 
“runner’s high”, affect decisions in both mental 
and motor domains (Goleman, 1995; Latash, 
1998; Kano, Ito and Fukudo, 2011; Poletti et 
al., 2011; Carta, et al., 2013). Arts improve 
cognitive performance as well: Arts Foster 
Scientific Success: Avocations of Nobel, Na-
tional Academy, Royal Society, and Sigma Xi 
Members is the title of the 2008 article by R. 
Root-Bernstein and 14 more colleagues (Root-
Bernstein, et al., 2008).

Closely related is the bibliography con-
cerned with expertise, deliberate practice and 
attainment of high-performance. Perceptual, 
cognitive, and meta-cognitive skills, procedur-
al knowledge and declarative knowledge were 
all found to be equally, if not very important 
in predicting and characterizing expert perfor-
mance of athletes (Janelle and Hillman, 2003; 
Hodges, Starkes and MacMahom, 2006; Mann 
et al., 2007). The same broad principles of the 
expertise framework “should often (even if 
not always) apply to many other domains of 
human achievements, such as sports, chess, 
musical performance, and even various forms 
of leadership” (Simonton, 2013). Simonton, 
rather than a difference, sees a continuum from 
complex expressions of expertise to simple, 

1 Simply put, skills refer to the technique, or to the quality of movement, and sequences to the succession of move-
ments. For example, in yoga, skills are related to the correct body stance, while the succession of different asanas is 
the sequence. In theatre, articulation of each separate word, along with expressiveness are parts of the actor’s skills; 
remembering the words of the play is, again, related to sequence learning. For the distinction between skill- and 
sequence-learning see also Krakauer and Shadmehr, 2006.

are cases of the physical exerting its effects on 
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the order being “roughly” as he presents in 
the same paragraph leadership, followed by 
creativity, musical performance, chess, and 
sports. Deliberate Practice, as well as the work-
load needed for expertise attainment, are like 
universal principles for both motor and cogni-
tive expertise (Ericsson and Lehmann, 1996; 
Rossum, 2009). In “talent” development, the 
relative contribution of distinct parameters (as 
far as work is concerned) is common in the 
athletic and cognitive domain (Rossum, 2009). 
Reasons for dropping out are highly similar in 
arts, athletics, mathematics, music and science 
(Rossum, 2009 also citing Csikszentmihalyi, 
et al. 1993). Finally, knowledge structures— 
“software” features and physical “hardware” 
features “consistently differentiate across skill 
in sport (Hodges, Starkes and MacMahom, 
2006).

Since we are referring to “hardware”, let us 
examine findings related to the neurosciences. 
The same neurophysiological principles sup-
port both perceptual-motor and intellectual 
skills acquisition (Rosenbaum et al., 2006). 
Encoding, consolidation and retrieval are pro-
cesses involved, in this order, in memories 
about facts or motor skills (Kantak and Win-
stein, 2012). For example, exceptional world-
class level memorizers use a spatial learn-
ing strategy (Maguire et al., 2002). Working 
memory uses sensorimotor coding, as a wide 
range of phenomena reveal, e.g. overall pattern 
of data for sign language and speech is highly 
similar; findings from memory-impaired pa-
tients and brain imaging; “body schema”, i.e., 
implicit connection between perception and 
action (Wilson, 2001). “For the Cerebellum, 
Movement and Thought Are Identical Control 
‘Objects’” (Vandervert, 2009): this section 
title in his article is quite enlightening about 
the interconnection of physical and cognitive 
at the functional level. The way infants move 
their limbs and torso in a world of informa-

tion and physical forces determines the con-
nections made in their brains and the biome-
chanical challenges they face, along with the 
solutions infants find that ultimately sculpt 
their brains (Thelen, 1998). Another finding 
comes from the development of language: it 
was possible only after the evolution of a pow-
erful central motor capacity enabling hominids 
to voluntarily control their movements, unlike 
any other species (motor-modelling skill, or 
“mimesis” – Donald, Corballis and Lea, 1999).

The purpose of this study is to discuss how 
communication could be fostered with moto-
words, a verbal codifying methodology, since 
“Practice manipulations that require more 
cognitive effort were predicted to be more ef-
fective for motor learning compared to prac-
tice manipulations that require less cognitive 
effort” (Sherwood and Lee, 2003). “(…) lan-
guage opens the way to a wider range of play 
(…). Even nonsense-words may help in this 
way, by providing symbolic aids to memory 
(…).” (Lewis, 1964). Such nonsense-words 
are the motowords discussed here. 

METHOD
The theoretical background supporting the 

effectiveness of these tools is discussed. In 
what follows, we shall see the basic concepts 
that may support motowords: cognitive off-
loading, chunking, and sequence learning.

Cognitive Off-Loading
Cognitive off-loading is depending on the 

task a deliberate or unconscious process aim-
ing at bypassing memorization and complex 
computations (Wilson, 2002). This is accom-
plished by utilizing the environment including 
ourselves; our bodies and even our cognition 
to off-load data. Examples of the second sort of 
off-loading is when using our fingers to count. 
The first sort of off-loading consists of an ex-
tended notion of a body-based, off-line cog-
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nition in which many sensorimotor functions 
appear to run “off-line” to assist in a variety 
of abstract mental tasks “as a means of rep-
resenting information or drawing inferences” 
(Wilson, 2002) – such as the Buddhist monk 
problem (prove that a monk climbing on a 
mountain one day, will be on the same path at 
exactly the same point the next day and after 
half the time he needed to ascend). 

Cognitive offloading may, for example, be 
in the form of a mnemonic, such as the name 
Roy G. Biv (red, orange, yellow, green, blue, 
indigo and violet: the colors of the rainbow). 
Similarly, motowords codify information 
about the drill being practised.

Chunking
Chunks were identified and defined as 

“memory symbols” as early as 1956 by A. 
Miller who also pointed out that seven is a 
characteristic number of the elements that 
comprise chunks, maybe less for inexpe-
rienced individuals (Sakai, Kitaguchi and 
Hikosaka, 2003) or much more for experts 
(Ericsson, Chase and Faloon, 1980). Chunks 
are perceptual or memory structures that bond 
more elementary units into larger organiza-
tions (Feltovich, Pretula and Ericsson, 2006). 
These writers also argue that chunks may be 
said to comprise the vast vocabulary experts 
develop over time, but due to their spontaneous 
nature which allows them to emerge as habits, 
they seem necessary in learning and retaining 
any kind of sequence. Thus, it should be of 
interest to assess whether chunks have opera-
tional significance i.e. how chunking may be 
best utilized as a verbal coding strategy to pro-
mote motor learning (see for example Sakai, 
Kitaguchi and Hikosaka, 2003). Chunking is a 
crucial element in the creation of motowords, 
since motowords would be more effective if 
they followed the limits posed by the encod-
ing mechanisms of our short-term memory. 

That is to say, the maximum length of moto-
words should be selected based on the level 
of the individual and might be based on trial-
and-error heuristics.

Sequence Learning
Sequence learning sometimes confused 

with skill learning (Krakauer and Shadmehr, 
2006) is a process by which an individual 
is called to memorize a series of successive 
movements (more or less discrete ones) that 
are necessary to accomplish a task. These 
successions may be as few as the steps of a 
specific dance, to the thousands of successive 
fingers positions a piano player has to mem-
orize to perform a concerto, or somewhere 
in between, such as the distinct movements 
that make up Katas in martial arts. Sequence 
learning refers only to the order of individual 
movements and not to the quality of move-
ment per se, which is instead related to skill 
learning. However, it would appear that se-
quence learning produces skill learning as 
well, perhaps by introducing more stochastic 
perturbations in the distinct skills that togeth-
er, in succession, form the sequence (Schöll-
horn, et al., 2009).

A common problem for many practitioners 
is how to teach these sequences, or equally, 
movement-chunks that comprise the whole 
movement sequence. Part of the solution ap-
pears to benefit musicians and typewriters: 
they seem to be able to reproduce an enor-
mous amount of movement combinations, not 
by remembering the movements themselves, 
but by connecting them somehow with notes 
or letters, thus using sounds as prompts. In 
other words, what is remembered appears to 
be the chunk segment labels (thus utilizing a 
form of cognitive off-loading) rather than mo-
tor chunks themselves. Stated another way, 
they use a strategy of self-priming for the mo-
tor task (sequence) at hand (Grossi, Maitra and 
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Rice, 2007). Since the rapid execution of the 
whole chunk is dependent on the more con-
scious control of the chunk’s first item (or ele-
ment – Sakai, Kitaguchi and Hikosaka, 2003), 
motowords could provide a successful vehicle 
to control the chunk patterns.

Typists and musicians are not trained to re-
produce the same set of movements, but rather 
the same result, oftentimes irrespective of the 
effector that will realize their mental repre-
sentation, that is, one may use at will differ-
ent movements to achieve the very same result 
(the effector specificity issue – Sakai, Kitagu-
chi and Hikosaka, 2003). Nevertheless, the 
question now arises: can there be a similar way 
to code movements and offload them into oth-
er cognitive sites at the executive level? This 
would significantly transform the way many 
complicated sequences are taught or trained.

RESULTS
Motowords
It is proposed here that this may be 

achieved by naming each distinct segment 
of the (chunk) sequence with a different syl-
lable. No matter how many movements ex-
ist in a complicated sequence, they all derive 
from the combination of a much smaller rep-
ertoire of basic movement segments. By nam-
ing these distinct segments one could form a 
verbal/perceptual attractor basin for motor se-
quences (perceptuomotor coupling). In other 
words, a practitioner may become able to rep-
resent and automatically learn a much more 
complicated sequence, expressed as a series 
of motowords; one motoword for each chunk, 
one motosyllable for each chunk segment. 
Expressed in R. Schmidt’s motor program 
model, motowords would help to “retrieve 
and parameterize the generalized motor pro-
gram before each movement” (Schmidt and 
Wrisberg, 2008) helping learners to remem-
ber the procedural part of the motor skill by 

virtue of mental-verbal mediation (Schmidt 
and Wrisberg, 2008).

Learning motor sequence is important in 
many activities. In martial arts, dancing, sur-
gery, machinery operation, and many sports 
manipulations long sequences of movements 
are demanded as a part of routines. In such 
activities, a significant amount of practice is 
devoted to merely learning and memorizing 
the sequence of actions. Moreover, for every 
new set of movements the learner must spend 
a considerable amount of time and effort not 
to forget it. Appropriately labelling chunk seg-
ments could diminish this effort during learn-
ing and even give some advantages during ac-
tual performance, for example when choking 
occurs or task complexity itself may hinder 
performance.

By expanding their working memories to 
Long Term Working Memories and by unique-
ly coding the stimuli expert performers are ca-
pable of performing tasks that are not achiev-
able by untrained individuals. Tony Sargeant 
Sensei, a contemporary Aikido master, refers 
to advanced students who are required to re-
peat extremely long successions of movement 
by heart after seeing them just once. Such ac-
tivities would greatly benefit from the intro-
duction of task-specific chunk-labels – moto-
words.

Reduction of feedback (Edwards, 2010), 
an increase of Contextual Interference (Maslo-
vat, et al., 2004), maximization of activity 
time (Baker, Cote and Abernethy, 2003) and 
increase in motivation could be other benefits 
from the implementation of motowords. 

Motowords have already been used in mar-
tial sports, such as boxing, to quickly change 
sequences. For example, instead of instructing 
the athlete “hit one direct left punch, one direct 
right punch and one short left punch and an up-
percut”, the trainer may just use four one-sylla-
ble words and instruct “pow pow hook bam”, 
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even stressing the sound “bam” to indicate that 
it will be this hit the one to be stressed: “pow 
pow hook BAM”.

In tennis, a sequence may be described 
by two motowords (two four-unit chunks) in-
dicating a succession of eight shots. The se-
quence may be: “forehand drive, backhand 
slice, backhand drive, forehand winner // fore-
hand volley, backhand volley, smash, smash”, 
all these represented by the two motowords: 
“foslabaFO // vovasmasma” (each syllable de-
scribing one shot). The motosyllables used are 
always a matter of mutual agreement between 
the trainer and athlete. Experience shows that 
athletes need no more than a few sequence-
repetitions with motowords before they get 
used to them.

 
Motowords in (drill) synthesis and structure
There is no distinction in the bibliogra-

phy concerning drill-composition (synthesiz-
ing) and drill structuring – other than the first 
presentation at another paper of the author 
(Papageorgiou, 2019); however, their differ-
ence is crucial. The difference is analogous 
to piano playing and more specifically, to just 
“pressing” a series of keys just to improve the 
technical aspect of playing piano without any 
consideration for the melodies produced (syn-
thesis) on one hand, and on the other hand, to 
interpreting a meaningful piece of music while 
maintaining a good technical form (structure). 

In tennis, hitting a succession of balls in a 
drill with the aim to improve skill and techni-
cal form is drill synthesis. Drill synthesis is 
at best “form training” but not “(competitive) 
performance training” (Papageorgiou, 2019). 
That won’t help to perform any better at tour-
naments unless it is followed by drill struc-

turing: hitting a sequence of balls, but with a 
tactical purpose, be it to attack, to defend or 
just to win points. When doing drill synthe-
sis simply counting points structures the drill, 
and the difference is immense. In drill struc-
turing, one may use any type of tools, taken 
from sports psychology to theatre pedagogy 
so as to increase the ecological validity of the 
drill or focus on any specific performance pa-
rameter.

Motowords may easily be introduced into 
both drill synthesis and drill structure to adjust 
both the degrees of freedom and the contextual 
interference effect in many ways, two of which 
are described next.

Motowords and differentiated (self)training
The degrees of freedom (DOF) of a drill is 

related to the restrictions posed; the more the 
number of movements or otherwise allowed, 
the more the DOF is. Ceteris paribus, more 
DOF means more contextual interference, i.e. 
the motor control system has more information 
to process. Supposedly, the contextual inter-
ference phenomenon exerts its effects fully in 
random practice2 where the more the potential 
options, the more the DOF are. Serial practice 
is when the sequence of movements is known 
to the athlete before the drill starts and blocked 
practice (lowest DOF and contextual interfer-
ence) is when the same skill is repeated con-
tinuously.3

Motowords may be said to provide an in-
termediate between serial and random practice 
– a significant contribution to available practice 
schedules. Using motowords, one may achieve  
any complexity they wish – especially com-
bined with the notions of differentiated (self)

2  a practice mode where the athlete does not know what comes next.
3  If a ceteris paribus clause is not in effect, then one may actually get increased contextual interference irrespective of 

DOF; for example, if the DOF remain the same but the athlete has to perform a mental task simultaneously, contex-
tual interference increases.

training. So, there are three basic options regard-
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ing motowords and differentiated (self)training:
1. The athlete chooses the drill sequence by 

dictating motowords to the trainer.
2. The trainer chooses the drill sequence and 

differentiate based on the athlete’s perfor-
mance.

3. The athlete chooses the outcome of the 
drill with their actions.
The number of possible variations is big-

ger if every conceivable combination of these 
three cases is taken into account. 

The introduction of exercises based on ad-
ap  tability in general, and of self-training spe- 
cifically, are important if we wish to maxi-
mize the ecological validity of our drills and 
successfully prepare athletes for competition. 
One cannot expect athletes to passively re-
act to stimuli, then suddenly take initiatives, 
act and lead the action while competing. In 
every case, motowords may supplement the 
learning experience by making talking less 
relevant, while increasing the cognitive load. 
Motowords may even provide a good foun-
dation for better planning of actions. So, the 
motowords selection should be based on mu-
tual agreement and the various variations of 
output may be represented by e.g. the second 
motoword.

Example: after four shots in tennis (forehand 
drive, backhand slice, backhand drive, forehand 
winner) described by a 4-syllable motoword (fo-
slabaFO), there could be a second four-syllable 
motoword (chosen from the trainer or the ath-
lete) that would describe the scenario we have 
already seen: if the athlete decided to hit the 3d 
ball crosscourt, the trainer must follow and feed 
a forehand volley, or else, if the athlete decides 
to hit a down the line winner, the trainer must 
follow the athlete’s decision and feed a smash. 
The end moto-phrase would be:

foslabaFO // crovodasma
The second motoword could be split into 

two to make the alternative scenarios clearer: 

“crovo // dasma”. Needless to say, all these 
must be constantly followed by arousal- and 
emotion-adjustment techniques.

DISCUSSION
Importance of cognition and emotions in 

sports
The tight link between the cognitive and 

the physical is especially stressed in the phrase: 
“imagery is often limited to the complexity of 
action available to the body” (Schwartz and 
Heiser, 2006), which supports the idea that 
traditional activities (yoga, aikido, tai-chi etc) 
should be implemented in general educational 
school programs. The specific link between 
higher cognitive skills and motor learning has 
already been presented regarding the develop-
ment of prodigies through feedforward models 
(Vandervert, 2009).

Cognitive and physical domains are thought 
to be the two extremes of the same continuum 
and this is the reason some of their aspects are 
examined separately in literature as a result of 
the process of localization but that should not 
mean that they are really separate. 

It is not even necessary to argue that both 
the cognitive functions utilized in a mathemati-
cal problem and the physical skills that make 
possible the performance of a skilled athletic 
manoeuvre stem from the Central Nervous 
System, which we have been wrongly led to 
believe has areas that work independently from 
each other due to the activation myth; in real-
ity, “active” and “non-active” areas in the brain 
show very little difference in their “activation”, 
maybe less than 2%. Moreover, it is not very 
well known what “non-active” regions do, 
while according to more recent findings they 
are much more active than first thought. Addi-
tionally, it seems that the various regions both 
activated and less-activated constantly recon-
figure to support task execution (Zuo, et al., 
2018). With motor skills, it is necessary that 
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physical adaptations take place, such as the im-
provement of proprioceptive acuity (Shmuelof, 
Krakauer and Mazzoni, 2012), but musculature 
alone, without CNS guidance is mere… meat. 
Throughout the present work, the universal 
relevance of physical and cognitive has been 
explicitly and implicitly admitted. Motowords 
is just one way to take advantage of this fact.

Physical Practice and Higher Cognition
A learning methodology such as the Dis-

tal Method (Papageorgiou, 2019) should in-
corporate tools such as motowords meaning-
fully (i.e., synthetically and structurally) in a 
broader vision about the development of an 
individual. This touches not only upon matters 
of better kinesiology but of “better” higher 
functions; even upon matters of education and 
pedagogy (cf. physical literacy – Pot, White-
head and Durden-Myers, 2018). 

Many researchers have identified a discrete 
bodily intelligence (Wallace and Maker, 2009) 
or bodily-kinesthetic intelligence (Gardner and 
Hatch, 1989; Gardner, 2006). Even though there 
is a strong case against the transfer of compe-
tency between discrete abilities already, from 
1905 when Thorndike published his first study 
on the matter, there are cases where abilities do 
transfer, or more specifically there are abilities 
that affect each other and even are intercon-
nected (Schwartz and Heiser, 2006), especially 
when they are taught with exactly this purpose 
in mind I would add. Higher cognition is impor-
tant for sports performance (Janelle and Hill-
man, 2003; Hodges, Starkes and MacMahom, 
2006). Can the opposite be the case? Can bodily 
intelligence positively affect cognition?

The eminent Japanese educator of the pre-
vious century, Jigoro Kano, developed Judo 
out of his study of a style of Ju Jutsu (Kito ryu). 
His goals for the children of Japan were 1) “to 
develop minds, bodies, and spirits in equal 
proportion, 2) increase patriotism and loyalty, 

especially to the Emperor, 3) teach public mo-
rality, and 4) increase physical strength and 
stamina, especially to make young men fitter 
for military service” (Wikipedia), and Judo 
was the means to achieve them. Kano con-
ceived Judo mainly as a way to improve cog-
nition and ethics. This is evident from his 1915 
definition of Judo:

Judo is the way of the highest or most ef-
ficient use of both physical and mental energy. 
Through training in the attack and defence 
techniques of judo, the practitioner nurtures 
their physical and mental strength, and gradu-
ally embodies the essence of the Way of Judo. 
Thus, the ultimate objective of Judo discipline 
is to be utilized as a means to self-perfection, 
and thenceforth to make a positive contribu-
tion to society. (Wikipedia).

The aims of systems such as yoga, Aikido, 
Feldenkrais, meditation, Qi Gong, just to name 
a few, are similar, even though the processes 
and methods of each are unique and every sys-
tem has some way to accomplish somewhat 
different goals. Newer systems such as Aikido 
and Feldenkreis are partly based on older sys-
tems, such as yoga and Qi Gong and incorpo-
rate many such influences.

Many studies point towards the positive 
effect of different types of physical practice 
on the cognitive functions (Posadzki, Parekh 
and Glass, 2010; Posadzki, Stöckl and Mucha, 
2010; Zeidan et al., 2010). For example, Zeidan 
et al. 2010 found that even 4 days of mindless 
meditation practice enhances meta-awareness, 
executive functioning, and sustained attention 
improving related task performance in under-
graduate students. Zachopoulou et al. (2006) 
designed and implemented a physical educa-
tion program which successfully promoted 
creativity in 4 to 5-year-olds. (Zachopoulou, 
Trevlas and Konstadinidou, 2006). The vari-
ables that improved in this study included 
Divergent Thinking, Fluency, Self-esteem, 
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Imagination, Flexibility, Independence, and 
Ope nness to Experience.

Edwards (2010) argues that there is grow-
ing evidence that intelligence and proficiency 
in motor skills, especially motor coordination, 
are significantly correlated. He points to large 
studies of pupils in both North America and 
Europe that link measures of intelligence and 
levels of motor coordination: “In one study, 
children with higher cognitive status were 
found more capable of carrying out complex 
motor tasks than were children of lower cogni-
tive status”. Schwartz & Heiser 2006 go as far 
as to propose that one’s thinking and problem-
solving capacity “is often limited to the com-
plexity of action available to the body”.

When someone pushes you, there are over 
20 reactions you may choose from in Judo, and 
much more in Aikido. When one doesn’t even 
know if they will be pushed, pulled, hit (etc.), 
or a combination of the former, the reactions 
one may choose from are chaotic in number. 
The reaction, however, must be rapid, proper 
and fluid. There are preferred and less preferred 
reactions related both to the form of attack, 
and to environmental restrictions. From such 
examples, the existence of body-intelligence 
must be quite clear. One needs to be a kind 
of kinaesthetic genius to be able to smoothly 
use their body effectively in instances that de-
mand fine-tuning of complex actions. Since 
people are not “brains in jars” and movement 
is a basic manifestation of our existence in a 
world of cognitive and physical information, 
both of which are processed as one identical 
object from structures such as the cerebellum 
(Vandervert, 2009), the development of move-
ment intelligence per se is indeed a worthwhile 
goal (Thelen, 1998). Here, however, the addi-
tional benefits of physical to cognitive intel-
ligence was briefly discussed.

Since physical practice is also associated 
with other benefits, and recent findings con-

firm old assumptions about the positive cogni-
tive effects of traditional practices, the inclu-
sion of non-athletic physical practice programs 
in schools seems a positive, even necessary ad-
dition.

To close, Steven Pfeiffer in an article (which 
he was kind enough to include in a personal 
communication with me), Lessons learned 
from working with high-ability students (2012), 
presents three lessons learned throughout his 
career: “The three lessons are that identifying 
high-ability students is not an easy business, 
the development of talent requires more than 
ability, and success requires both head strengths 
and heart strengths” (Pfeiffer, 2012).

CONCLUSION
Motowords may be a valuable communi-

cation tool to combine with other tools in the 
creation of training sessions that serve any 
goal, from basic skill practice to more realis-
tic competition-simulation. Motowords, apart 
from the way they might contribute to the ev-
ery-day practice of athletes in a unique way, 
are also a positive step towards bridging the 
gap between physical training for the body and 
mental training for the mind; they are a step on 
a path we should take as a society towards a 
more holistic approach to sports. 

What Does This Article Add?
• This article provides new tools for more ef-

fective practice sessions regarding practice 
schedules, mental training, communicating.

• It shows how practice sessions and develop-
ing motor expertise relates to higher cogni-
tive functions and education.

Limitations of the article include the lack of 
experimental data directly elucidating the most 
effective applications motowords may have in 
tennis, in sports and elsewhere. However, this 
study introduces a novel paradigm and experi-
ments may follow based on its assumptions.
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